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G, J. Romanes, F.K.S., 75 ; Kev. W. Clement Ley, 121 ; S. 
Tolvcr Preston, I2I 

Dynamics, a Treatise on Elementary, for the Use of Colleges and 
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“ Holtz's, Prof. Righi on, 89 ; Electric Brakes on the 
P'rench Eastern Railway, Achard, no; Elrctricity and Horti- 
culture, 135; ICxpcrimental Researches in Electricity, Warren 
Dc I.a Rue, F.K.S., Plugo W, Miiller, F.H.S., 149, 174, 196; 
IClcctric Machine, an Immense, 206 ; Suggested System for 
• the Transmission of Light by Electricity, 206 ; a New Rela- 
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THE COMING OF AGE OF THE ORIGIN OF 
SPECIES^ 

M any of you wUl be familiar with the aspect of this 
small green -covered book. It is a copy of the 
first edition of the Origin of Species/’ and bears the 
date of its production— the first of October, 1859. Only 
a few months, therefore, are needed to complete the full 
tale of twenty-one years since its birthday. 

Those whose memories carry them back to this time 
will remember that the infant was remarkably lively, and 
that a great number of excellent persons mistook its 
manifestations of a vigorous individuality for mere 
naughtiness; in fact there was a very pretty turmoil 
about its cradle. My recollections of the period are 
particularly vivid ; for, having conceived a tender affec- 
tion for a child of what appeared to me to be such 
remarkable promise, I acted for some time in the 
capacity of a sort of under-nurse, and thus came in for 
my share of the storms which threatened even the very 
life of the young creature. For some years it was un- 
doubtedly warm work, but considering how exceedingly 
unpleasant the apparition of the new-comer must have 
been to those who did not fall in love with him at first 
sight, I think it is to the credit of our age that the war 
was not fiercer, and that the more bitter and unscrupulous 
forms of opposition died away as soon as they did. 

I speak of this period as of something past and gone, 
possessing merely a historical, I had almost said an anti- 
quarian interest. For, during the second decade of the ex- 
istence of the “ Origin of Species/ opposition, though by 
no means dead, assumed a different aspect. On the par 
of all those who had any reason to respect themselves, 
it assumed a thoroughly respectful character. By this 
time the dullest began to perceive that the child was not 
likely to perish of any congenita! weakness or infantile 
disorder, but was growing into a stalwart personage, upon 
whom mere goody scoldings and threatenings with the 
birch-rod were quite thrown away. 

* A Lecture delivered »t tht Itoyel Iwthution, Friday, Miirch 19 . 
VoL. xxn.—No. 549 


In fact, those who have watched the progress of science 
within the last ten years will bear me out to the full when 
I assert that there is no field of biological inquiry in which 
the influence of the ^'Origin of Species ” is not traceable ; 
the foremost men of science in. every country are either 
avowed champions of its leading doctrines, or at any rate 
abstain from opposing them ; a host of young and ardent 
investigators seek for and find inspiration and guidance 
in Mr. Darwin's great work ; and the general doctrine of 
Evolution, to one side of which it gives expression, finds 
in the phenomena of biology a firm base of operations 
whence it may conduct its conquest of the whole realm of 
nature. 

History warns us, however, that it is the customary 
fate of new truths to begin as heresies and to end as 
superstitions ; and, as matters now stand, it is hardly rash 
to anticipate that, in another twenty years, the new gene- 
ration, educated under the influences of the present day, 
will be in danger of accepting the main doctrines of the 
Origin of Species with as little reflection, and it may be 
with as little justification, as so many of our contemporaries, 
twenty years ago, rejected them. 

Against any such a consummation let us all devoutly 
pray; for the scientific spirit is of more value than its 
products, and irrationally- held truths may be more hann- 
fui than reasoned errors. Now the essence of the scien- 
tific spirit is criticism, It tells us that to whatever 
doctrine claiming our ascent we should reply, Take it if you 
can compel it. The struggle for existence holds as much 
in the Intellectual as in the physical world. A theory is a 
species of thinking, and its right to exist is coextensive 
with its power of resisting extinction by its rivals. 

From this point of view it appears to me that it would 
be but a poor way of celebrating the Coming of Age of the 
Origin of Species were I merely to dwell upon the facts, 
undoubted and remarkable as they are, of its far-reaching 
influence and of the great following of ardent disciples who 
are occupied in spreading and developing its doctrines. 
Mere insanities and inanities have before now swollen 
to portentous size in the course of twenty years. Let us 
rather ask this prodigious change in opinion to justify 
itself; let us inquire whether anything has happened 
since 1859 which will explain, on rational grounds, why so 
many are worshipping that which they burned, and burning 
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that which they worshipped. It is only in this way that we 
shall acquire the means of judging whether the movement 
we have witnessed is a mere eddy of fashion, or truly one 
mth the irreversible current of intellectual progress, and, 
like it, safe from retrogressive reaction. 

Every belief is the product of two factors : the first is 
the state of the mind to which the evidence in favour of 
that belief is presented ; and the second is the logical 
cogency of the evidence itself. In both these respects 
the history of biological science during the last twenty 
years appears to me to afford an ample explanation of the 
change which has taken place ; and a brief consideration 
of the salient events of that history will enable us to 
understand why, if the Origin of Species^’ appeared now, 
it would meet with a very different reception from that 
which greeted it in 1859. 

One-and-twenty years ago, in spite of the work com- 
menced by Hutton and continued with rare skill and 
patience by Lyell, the dominant view of the past history 
of the earth was catastrophic. Great and sudden physical 
revolutions, wholesale creations and extinctions of living 
beings, were the ordinary machinery of the geological epic 
brought into fashion by the misapplied genius of Cuvier. 
It was gravely maintained and taught that the end of 
every geological epoch was signalised by a cataclysm, by 
which every living being on the globe was swept away, to 
be replaced by a brand-new creation when the world re- 
turned to quiescence, A scheme of nature which appeared 
to be modelled on the likeness of a succession of rubbers of 
whist, at the end of each of which the players upset the table 
and called for a new pack, did not seem to shock anybody. 

I may be wrong, but I doubt if at the present time there 
is a single responsible representative of these opinions left. 
The progress of scientific geology has elevated the funda- 
mental principle of uniformitarianism, that the explanation 
of the past is to be sought in the study of the present, into 
the position of an axiom; and the wild speculations of 
the catastrophists, to which we all listened with respect a 
quarter of a century ago, would hardly find a single 
patient hearer at the present day. No physical geologist 
now dreams of seeking outside the ranges of known natural 
causes for the explanation of anything that happened 
millions of years ago, any more than he woald be guilty 
of the like absurdity in regard to current events. 

The effect of this change of opinion upon biological 
speculation is obvious. For, if there have been no 
periodical general physical catastrophes, what brought 
about the assumed general extinctions and re-creations of 
life which are the corresponding biological catastrophes ? 
And if no such interruptions of the ordinary course of 
nature have taken place in the organic, any more than in 
the inorganic, world, what alternative is there to the 
admission of Evolution ? 

The doctrine of Evolution in Biology is the necessary 
result of the logical application of the principles of uniformi- 
tarianism to the phenomena of life, Darwin is the natural 
successor of Hutton and Lyell, and the " Origin of Species” 
the natural sequence of the Principles of GeoIog>^” 

The fundamental doctrine of the “ Origin of Species,” 
as of all forms of the theory of Evolution applied to 
biology, is that the innumerable species, genera, and 
families of organic beings with which the world is 
peopled have all descended, each within its own class or 


group, from common parents, and have all been modified 
in the course of descent.*’ ' 

And, in view of the facts of geology, It follows that all 
living animals and plants are the lineal descendants of 
those which lived long before the Silurian epoch. * 

It is an obvious consequence of this theory of Descent 
with Modification, as'it is sometimes called, that all plants 
and animals, however different they may now be, must, 
at one time or other, have been connected by direct or 
indirect intermediate gradations, and that the appearance 
of isolation presented by various groups of organic beings 
must be unreal. 

No part of Mr. Darwin’s work ran more directly 
counter to the prepossessions of naturalists twentyyears ago 
than this. And such prepossessions were very excusable, 
for there was undoubtedly a great deal to be said, at 
that time, in favour of the fixity of species and of the 
existence of great breaks, which there was no obvious or 
probable means of filling up, between various groups of 
organic beings. 

For various rea^ns, scientific and unscientific, much 
had been made of the hiatus between man and the rest 
of the higher mammalia, and it is no wonder that issue 
was first joined on this part of the controversy. I 
have no wish to revive past and happily forgotten con- 
troversies, but I must state the simple fact that the dis- 
tinctions in cerebral and other characters, which were 
so hotly affirmed to separate man from all other animals 
in i860, have all been demonstrated to be non-existent, 
and that the contrary doctrine is now universally accepted 
and taught. 

But there were other cases in which the wide struc- 
tural gaps asserted to exist between one group of animals 
and another were by no means fictitious ; and, when such 
structural breaks were real, Mr. Darwin could account 
for them only by supposing that the intermediate forms 
which once existed had become extinct. In a remarkable 
passage he says : — 

‘‘\Vc may thus account even for the distinctness of 
whole classes from each other — for instance of birds from 
all other vertebrate animals — by the belief that many 
animal forms of life have been utterly lost, through which 
the early progenitors of birds were formerly connected 
with the early progenitors of the other vertebrate 
classes.” ^ 

Adverse criticism made merry over such suggestions as 
these. Of course it was easy to get out of the difficulty 
by supposing extinction ; but where was the slightest 
evidence that such intermediate forms between birds and 
reptiles as the hypothesis required ever existed? And 
then probably followed a tirade upon this terrible for- 
saking of the paths of Baconian induction/^ 

But the progress of knowledge has justified Mr. Darwin 
to an extent which could hardly have been anticipated* 
In 1862, the specimen of Archatopieryx^ which until the 
last two or three years has remained unique, was dis- 
covered ; and it is an animal which, in its feathers and 
the greater part of its organisation, is a veritable bird/ 
while, in other parts, it is as distinctly reptilian. 

In 1868 , 1 had the honour of bringing under your notice, 
in this theatre, the results of investigations made, up to 
that time, into the anatomical characters of certain ancient 

* ** Origin of Specie*/' ed. i. p. 457. 

“ ^'Oritgin of Species/' ed. x, p, 45k 

3 *' Origin of Species/* ed. 1, p 43»- '1 
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itptUes, which showed the nature of the modifications in 
virtue of which the type of the quadrupedal reptile 
passed into that of the bipedal bird ; and abundant con- 
firmatory evidence of the justice of the conclusions which 
I then laid before you has since come to light* 

In 1875, the discovery of the toothed birds of the 
cretaceous formation in North America, by Prof. Marsh, 
completed the series of transitional forms between birds 
and reptiles, and removed Mr. Darwiifs proposition that 
«many animal forms of life have been utterly lost, 
through which the early progenitors of birds were for- 
merly connected with the early progenitors of the other 
vertebrate classes,” from the region of hypothesis to that 
of demonstrable fact. 

In 1859, there appeared to be a very sharp and clear 
hiatus between vertebrated and invertebrated animals, 
not only in their structure, but, what was more important, 
in their development. I do not think that we even yet 
know the precise links of connection between the two ; but 
the investigations of Kowalewsky and others upon the 
development of Amphioxus and of the Tunkata prove 
beyond a doubt that the differences which were supposed 
to constitute a barrier between the tw'o are non-existent. 
There is no longer any difficulty in understanding how 
the vertebrate type may have arisen from the inverte- 
brate, though the full proof of the manner in which the 
transition was actually effected may still be lacking. 

Again, in 1859, there appeared to be a no less sharp ! 
separation between the two great groups of flowering and 
flowerless plants. It is only subsequently that the series 
of remarkable investigations inaugurated by Ilofmeistcr 
has brought to light the extraordinary and altogether 
unexpected modifications of the reproductive apparatus 
in the Lycopodiaa^^ the Rhizocarpeety and the Gymnosper- 
ineeVt hy which the ferns and the mosses arc gradually 
connected with the Phanerogamic division of the vegetable 
world. 

So, again, it is only since 1859 that we have acquired 
that wealth of knowledge of the lowest forms of life which 
demonstrates the futility of any attempt to separate the 
lowest plants from the lowest animals, and shows that 
the two kingdoms of living nature have a common 
borderland which belongs to both or to neither. 

Thus it will be observed that the whole tendency of 
biological investigation since 1859 has been in the direc- 
tion of removing the difficulties which the apparent 
breaks in the series created at that time ; and the recog- 
nition of gradation is the first step towards the acceptance 
of evolution. 

As another great factor in bringing about the change 
of opinion which has taken place among naturalists, I 
count the astonishing progress which has been made in 
the study of embryology. Twenty years ago, not only 
were we devoid of any accurate knowledge of the mode of 
development of many groups of animals and plants, but 
the methods of investigation were rude and imperfect. 
At the present time there is no important group of 
organic beings the development of which has not been 
carefully studied, and the modern methods of hardening 
and aection-making enable the embryologist to deter- 
mine the nature of the process in each case, with a degree 
of minuteness and accuracy which is truly astonishing to 
those whose memories carry them back to the beginnings 


of modem histology. And the results of these embryo- 
logical investigations are in complete harmony with the 
requirements of the doctrine of Evolution. The first 
beginnings of all the higher forms of animal life are 
similar, and however diverse their adult conditions, they 
start from a common foundation. Moreover the process 
of development of the animal or the plant from its 
primary egg or germ is a true process of evolution—a 
progress from almost formless to more or less highly 
organised matter, in virtue of the properties inherent in 
that matter. 

To those who are familiar with the process of develop- 
ment priori objections to the doctrine of biological 
evolution appear childish. Any one who has watched the 
gradual formation of a complicated animal from the pro- 
toplasmic mass which constitutes the essential element of 
a frog’s or a hen’s egg has had under his eyes sufficient 
evidence that a similar evolution of the animal world from 
the like foundation is, at any rate, possible. 

Yet another product of investigation has largely con- 
tributed to the removal of the objections to the doctrine 
of Evolution current in 1859. U is the proof afforded by 
successive discoveries that Mr. Darwin did not over- 
estimate the imperfection of the geological record. No 
more striking illustration of this needed than a com- 
parison of our knowledge of the mammalian fauna of the 
Tertiary epoch in 1859 with its present condition. M. 
Gaudry’s researches on the fossils of Pikermi were pub- 
lished in 1868, those of Messrs. Leidy, Marsh, and Cope 
on the fossils of the Western Territories of America, 
have appeared almost wholly since 1870; those of M, 
Filhol, on the phosphorites of Quercy, in 1878. The 
general effect of these investigations has been to intro- 
duce us to a multitude of extinct animals, the existence 
of which was previously hardly suspected ; just as if 
zoologists were to become acquainted with a country, 
hitherto unknown, as rich in novel forms of life, as Brazil 
or South Africa once were to Europeans. Indeed the 
fossil fauna of the Western Territories of America bids fair 
to exceed in interest and importance all other known 
Tertiary deposits put together ; and yet, with the excep- 
tion of the case of the American tertiaries, these investi- 
gations have extended over very limited areas, and at 
Pikermi Mere confined to an extremely small space. 

Such appefir to me to be the chief events in the history 
of the progress of knowledge, during' the last twenty years, 
which account for the changed feeling with which the 
doctrine of Evolution is at present regarded by those who 
have followed the advance of biological science in respect 
of those problems which bear indirectly upon that doctrine. 

But all this remains mere secondary evidence. It may 
remove dissent, but it does not compel assent. Primary 
and direct evidence in favour of Evolution can be furnished 
only by paleontology. The geological record, so soon as 
it approaches completeness, must, when properly ques- 
tioned, yield either an affirmatit^e or a negative answer ; 
if evolution has taken place, there will its mark be left ; 
if it has not taken place, there will lie its refutation. 

What was the state of matters in 1859? het us hear 
Mr, Darwin, who may be trustetl always to state the case 
against himself as strongly as possible. 

** On this doctrine of the extermination of an infinitude 
of connecting links between the living and extinct inhabi- 
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tatits of the world, and at each successive period between 
the extinct and still older species, why is not every geo- 
logical formation charged Mdth such links? Why does 
not every collection of fossil remains afford plain evidence 
of the gradation and mutation of tlie forms of life ? We 
meet with no such evidence, and this is the most obvious 
and plausible of the many objections which may be urged 
against my theory ” ^ 

Nothing could have been more useful to the opposition 
than this characteristically candid avowal, twisted as it 
immediately was into an admission that the writer’s views 
were contradicted by the facts of palaeontology. But, 
in fact, Mn Darwin made no such admission. What 
he says in effect is, not that paheontological evidence is 
against him, but that it is not distinctly in his favour ; 
and without attempting to attenuate the fact, he accounts 
for it by the scantiness and the imperfection of that 
evidence. 

What is the state of the case now, when, as wc have 
seen, the amount of our knowledge respecting the manr- 
malia of the Tertiary epoch is increased fifty-fold, and in 
some directions even approaches completeness ? 

Simply this, that if the doctrine of Evolution had not 
existed palieontologists must have invented it, so irresist- 
ibly is it forced upon the mind by the study of the remains 
of the Tertiary mammalia which have been brought to 
light since 1859. 

Among the fossils of Pikcrnii, Gaudry found the sue- j 
cessivc stages by which the ancient civets passed into the 
more modern hyxnas ; through the Tertiary deposits of 
Western America, IMarsh tracked the successive forms by 
which the ancient stock of the horse has passed into its 
present form ; and innumerable less complete indications 
of the mode of evolution of other groups of the higher 
mammalia have been obtained. 

In the remarkable memoir on the Bhosphoriics of 
Quercy, to which I have referred, M. Filhol describes no 
fewer than seventeen varieties of the genus Cymdictis^ 
which fill up all the interval between the viverine animals 
and the bear-likc dog Amphicyon ; nor do I know any 
solid ground of objection to the supposition that in this 
Cynodiciis- Amphicyon group we have the stock whence 
all the Vivevida;, FcUdie, Hymnidix:, Canidjc, and perhaps 
the Procyonid^e and Ursidtr, of the present fauna have 
been evolved. On the contrary, there is a great deal to 
be said in its favour. 

In the course of summing up his results, M. Filhol 
observes ^ t-™ 

During the epoch of the phosphorites, great changes 
took place in animal forms, and almost the same types as 
those which now exist became defined from one another. 

Under the influence of natural conditions of which 
we have no exact knowledge, though traces of them arc 
discoverable, species have been modified in a thousand 
ways: races have arisen which, becoming fixed, have 
thus produced a corresponding number of secondary 
species/' 

In 1859, language of which this is an unintentional 
paraphrase, occurring in the “Origin of vSpecies,'’ was 
scouted as ivild sjTeculation ; at present, it is a sober state- 
ment of the conclusions to which an acute and critically- 
minded investigator is led by large and patient study of 
the facts of palseontology. I venture to repeat what I 
have said before, that, so far as the animal world is con- 

* Origin of Species, cd. r. p. 463. 

* Thtis pasfingc onutted in the delivery of the kcturc, 


cerned, Evolution is no longer a speculation, but a state- 
ment of historical fact. It takes its place alongside of 
those accepted truths'^ which must be taken into account 
by philosophers of all schools. 

Thus when, on the first day of October next, the “ Origin 
of Species " comes of age, the promise of its youth will be 
amply fiulfilled ; and we shall be prepared to congratulate 
the venerated author of the book, not only that the 
greatness of his achievement and its enduring influence 
upon the progress of knowledge have won him a place 
beside our Harvey ; but, still more, that, like Haiwey, he 
has lived long enough to outlast detraction and opposition, 
and to see the stone that the builders rejected become 
the head-stone of the corner. T. H. Huxlev 


ON MULTIPLE SPECTRA 

** Nunc age, quo mota genitalia material 
Corpora res variaa gigiiant, genitiisque resolvant 
Et qua vi facere id cogautm*.’' 

Luentius^ ii., 61-3. 

** Prima mo vent ur enim per sc priinordia rerum : 

Tnde ca, qua? parvo sunt corpora conciliatu, 

Et quasi proxima stmt ad vircis principiomm, 

Ictibus iiloriim ctccis impnlsa cientur 
Ipsaque, qua? porr* paulo maiora, lacessiuit.” 

Lnerethis^ ii. 132-6. 

is conceivable that the various kinds of matters, now 
recognised in different elementary sulistanccs, may pofifiew one 
and the same ultimate or atomic molecule existing in different 
conditions of movement. 

“ The essential unity of matter is an hypotliesis in harmony 
with the equal action of gravity ui>on all bodies, ” — Gmhaids 
Researches^ p, 299, 

I N a recent paper ^ I showed that a study of the minute 
anatomy of spectra, both terrestrial and celestial, 
forces upon us the conclusion that both in the electric 
.arc and in the hottest region of the sun the so-called 
chemical elements behave after the manner of compound 
bodies. 

I then dealt niove especially with the question of the 
basic lines in the various spectra, and it is clear that ifi 
at any one temperature, there be some lines only truly 
basic in the spectrum of any element, we at once divide the 
lines visible at that temperature into two groups, those 
which are basic and those which are not, Tliis would 
give a compound origin to the lines, and this is the real 
point. 

It is now years ago since the view was first held that 
the elementary bodies had double spectra, that is, that 
each, or at all events several, under changed conditions 
of temperature or electric tension, gave us now a ffuted 
spectrum and now one composed of lines. . 

I glimpsed the idea some time afterwards that the line 
spectrum was in its turn in all probability a complex 
whole, in other w^ords that it w-as the summation of the 
spectra of various molecular groupings, 

Recent work has to my mind not only shown that this 
is true, but that in the case of many bodies the complexity, 
and therefore the number, of the molecular groupings which 
give rise to that compound whole called a line spectrum, 
is considerable. 

[ It is therefore important from my point of view to re- 
consider the evidence on which the assertion that the 

* “Oh th« Newjswity for a departure ia Spectrum Anttly#i8'' 
(Natuk», vqI. xxi. p. 8), 
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fluted bands and the line spectrum (taken as a whole) of 
a substance reaUy belong to that substance, because if 
we find that this must be accepted and that it can easily 
be explained on the view that the two kinds of spectra 
are produced by different molecular groupings, the fact of 
other molecular groupings giving rise to a complex line 
spectrum can be more readily accepted, contrar)^ though 
it be to modern ** chemical philosophy/^ as taught at all 
events in the text-books. 

Plucker and Hittorf were, I believe, the first to point 
out that the same chemical substance, when in a state of 
gas or vapour, gave out different spectra under different 
conditions. On this point they wrote fifteen years ago 

The first fact which we discovered in operating with 
our tubes . . . was the following one : — 

There is a certain number of elemcniaty substances 
lohichy when differently heated^ furnish two kinds of 
spectra of quite a different character^ not having any 
line or any band in common, 

** The fact is important, as well with regard to theo- 
retical conceptions as to practical applications — the more 
so as the passage from one kind of spectrum to the other is 
by no means a continuous one, but takes place abruptly. 
By regulating the temperature you may repeat the two 
spectra in any succession ad libitum f (Plucker and 
Hittorf on the Spectra of Ignited Gases and Vapours : 
PhiL Trans, Royal Society, 1S65, part i. p. 6.) 

Angstrom, whose name must ever be mentioned with 
the highest respect by any worker in spectrum analysis, 
was distinctly opposed to this view, and in the text which 
accompanies his Spectre Normal we find the following 
statement— 

“Dans un Mdmoirc sur les spectres ‘doubles' des 
corps dldmentaires que nous publierons prochainement, 
M, Thal^n et moi, dans Ics Actes de la Soci^t <5 des 
Sciences d'Upsal,nous traiterons d’unc maniere suffisam- 
ment compl^jte les questions importantes qu’on pent se 
proposer sur cel intdressant sujet. Pour le prdsent, je me 
Dome h. dire que les rdsultats auxquels nous sommes 
arrivds, nc confirment aucunem ent r opinion dmise par 
Plucker, qu'un corps dldmentaire pourrait donner, suivant 
sa tempdrature plus ou moins dlevde, des spectres tout-k- 
fait diffdrents. Cest le contraire qui est exact. En effet 
en augmentant successivement la tempdrature, on trouve 
que les raies varient en intensitd d’une manidre tr^s- 
compliqude, et que, par suite, de nouvellcs raies peuvent 
meme se prdsenter, si la tempdrature s'didve suffisamment. 
Mais, independamment de toutes ces mutations, le 
spectre d’un certain corps conservera toujours son 
caract^rc individuel” * 

Angstrttm did not object merely on theoretical grounds. 
He saw, or thought he saw, room to ascribe all these 
fluted spectra to impurities. 

He was strengthened in this view by observing how, in 
the case of the spectra of known compounds, there were 
always flutings in one part of the spectrum or another ; a 
rapid induction naturally, therefore, ascribed all flutings 
to compounds. The continuity of the gaseous and liquid 
states of matter, let alone the continuity of Nature's pro- 
cesses generally, never entered into the question. For 
Angstrom, as for the modern chemist, there was no such 
thing as evolution, no possibility of a close physical rela- 
tionship between elements, so called, driven to incand- 
escence from the solid state, and binary compounds of 
those elements. 

*' Ans«ttSm iur ** L« Spcctioo normAl du Sotell.** page 39. 


In a memoir, however, which appeared after Angstrom’s 
death, and which, though under a different title, was in 
all probability the one referred to, this opinion was to a 
large extent recalled, and in favour of Pluckcr’s view, in 
the following words : — 

. Nous ne nions certainement pas qu'im corps 
simple ne Duisse dans certains cas donner diffdrents 
spectres. Cfitons, par cxemple, le spectre d’absorption 
dhode que ne ressemble en aucune fa^on au systisme des 
raies briilantes du m6me corps, obtenues au moycn de 
rdlectricitd ; et remarquons de plus tju'en gdndral lout 
corps simple, presentant la propridtd d'allotropie, doit 
donner k Tdtat d' incandescence des spectres diffdrents, 
pourvu que la dite propridtd de la substance subsiste non 
seulement k Tdtat gazeux du corps, mais encore k la tem- 
pdrature mdme del’ incandescence. . . , 

“Le soufre solid possMe, somme on sail, plusieurs 
dtats allotropiques, et, d’apr^'S certaines observations, cc 
corps, mdme k son dtat gazeux, prendrait des formes 
diffdrentes. Par consdquent, en supposant que cela soit 
vrai, le soufre gazeux doit donner plusieurs spectres 
d’absorptio, land is que la nossibilitd d’un seul on de 
plusieurs spectres brillants adpendra de la circonstance 
suivantCj savoir si les dtats allotropiques plus complexes 
de cette substance supporteront la temperature de V incan- 
descence, avant de se ddeomposer. 

“II est bien dvident que les cas dont nous venons de 
parler, ne forment pas une exception k la loi gdndrale 
dnonede ci-dessus, savoir que fchaque corps simple ne 
peut donner qii'un seul spectre. En effet, si Ton sup- 
pose que I’dtat allotropique est du k la constitution 
moldculairc du corps, soit que les molecules se combinent 
les unes avec les autres, soit qu’ellcs s'arrangent entre 
dies d’ une certaine nianidre,cet dtat allotropique possedera 
au point de vue spcctroscopique, toutes les propridtds 
sigmficatives d'un corps composd, et par consdquent il 
doit dtre ddcomposd de la meme fa<jon que celui-ci par 
les effets de la ddcharge disruptive de rdlectricitd.”^ 

I say that in this paper Angstrom recalled his own in 
favour of Plucker’s vie w, because (as it has been remarked 
by Dr. Schuster *) the word “ element ” is used in a special 
sense— because in reality allotropic states are classed as 
compounds, that particular allotropic state which is to be 
regarded as truly elemental not being stated, nor any 
reason given why one should be thus singled out. 

In the letter to which I have Just referred Dr. Schuster 
gives an instance in which in order to show that elementary 
bodies did not really possess two spectra, a double spec- 
trum w*as assigned to an acknowledged compound ; the 
fluted spectra of hydrogen and carbon which differ from 
each other as widely as fluted spectra can, being both 
ascribed to acetylene. 

Salet in his admirable work on the Spectra of the 
Metalloids , 3 was driven to the conclusion that many oi 
these bodies must be held to possess two spectra. His 
conclusions are thus expressed : — 

“ Nous avons compard le spectre d'absorption dubromc 
et de Fiodc k leur spectre <$lectriqu€, et cette comparaison 
nous semble mettre hors de doute la possibilite dcs 
spectres doubles. . . , 

“ Nous avons obtenu, par voie dlectrique, un spectre 
primaire de I’iode correspondant k son spectre d’ absorp- 
tion, Le soufre, le selenium et le tellure nous ont offert 
des spectres de combustion tr^s-analogucs aux spectres 
primaire obtenus par voie dlectrique, mais diff< 5 rant cssen- 
tiellement^des spectres des lignes. . . . 

* AnipstrOm and Xhal^n's Recherche s sur les Sjjectres des Mtfulluildes/' 
p. x. “ Natuku, voL XV, p. 447. 

» Ann, dt CAimte ct de Physique, t£73, vol, xxviii. p. 
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Nous avons produit le spectre primaire de Tazote avec 
difii^rents corps qui n^ont absolument de commun que 
Tazote; nous pensonsdonc avoir dtoontrdqu’il appartient 
bien rdellement h. ce mdtalloVde.” {Annales de ChemU et ; 
de Physique^ 4 s^rie, tome xxviii* pp. 70, 71 )> ^ 

In 1868 Wullner^ gave his attention to this subject, I 
and strongly supported Plucker*s view of the existence of 
double spectra, indicating at the same time that the 
difference of temperature must be regarded as the sole 
cause of the phenomenon, adding, however, a decom- 
position with further elements is not to be thought of.” 
In the case of hydrogen he showed that the banded spec- 
trum ascribed to acetylene really depended upon a change 
in the emissive power brought about by an alteration of 
temperature. Touching oxygen, he showed that three 
distinct spectra may be obtained, while in nitrogen two 
are observed. 

I may say that in my early laboratory experiments I 
was at first led to think that, in the case of metallic 
vapours, Angstrom’ s first expressed opinion was correct, 
and I said so. But after more experience and knowledge 
had been acquired, I was compelled by the stern logic 
of facts to abandon it, and I showed, first, that more 
“ orders ” of spectra— to use Plucker’s term — were neces- 
sary, and then that the line spectrum itself was in all proba- 
bility compound ; that is, that it was in some cases built 
up by the vibration of dissimilar molecules, some of which 
might even give us a fluted spectrum, if we could study 
them alone. 

Although, however, in the views I have expressed on 
former occasions I have had the advantage of the support 
of the opinion of Plucker and Angstrdm, and later of 
Dr. Schuster,® not to mention others, I am aware that 
though there is a general consensus among spectroscopic 
workers that double spectra cannot be ascribed to impuri- 
ties, it is not absolute. 

1 propose therefore in this place to refer to a special 
case in which this question has been recently brought 
prominently forward, 

I have already stated that Angstrbm, who was the first 
to map the line-spectrum of carbon, ascribed the fluUngs 
ordinarily seen in the carbon compounds to acetylene. 

Now Attficld, in 1862, as a result of a most carefully 
conducted and admirably-planned set of experiments, 
came to the conclusion that the fiutings were really due 
to carbon ; in short, ^that carbon, like hydrogen, iodine, 
sulphur, nitrogen, and other bodies, had a fluted spectrum 
as well as one consisting wholly of lines. 

The work of Attficld will be gathered from the following 
extract from his paper {Ph 7 , Trans, j vol. clii, pan i, 
p. 221 et seq^) 

On recently reading Swan’s paper by the light that 

* Phil- M<xg„ *ec. 4, vol, xxxvii, p. 405. 

* Dr. Schusier^s recently pubUsshed investigations are a« follows 

Mr. Lockycr’s investigations have shown that most bodies us a 
continuous spectrum, as a gas, before they condense, and many at a con- 
siderable temperature above the boiling i>oint. Mr, Lockyer has rightly 
dmtvH th€ emclusifftt/rpm theic fa€ts, that tkt atomic agg^gathn ^ ihi 
moUcules u fkt came qf the different orders of sfecfm. 

That the discontinuous sjKCtra of different orders (Unc and band spectra) 
are due to dilferent molecular combination, I consider to be pretty well 
established, and anulrji^ has led me (and Mr. Lockyer before me) to explain 
the continuous spectra ny the same cause ; for the change of the continuous 
spectrum Ip the Ine or band-spectrum takes place in exactly the same way as 
the change of si>ectm of different orders into each other. Analogy is not a 
strong guide, yet some Weight may be gi\'«n to it in a caae like the one under 
discussion, where experiment hitherto has foiled to give a decided answer. 
(Dr. A. Schuster on the Si^ctra of Metalloids, PhiL Trans. Royal Society, 
1875). Pan i pnge 38 and nute.) 


Profesffors Bunsen and Kircbhoff have thrown on the 
subject^ I came to the conclusion that these bands 
must be due to incandescent carbon vapour ; that, if so, 
they must be absent from fiames in which caroon is 
absent, and present in flames in which carbon is present \ 
that they must be observable equally in the fiames of the 
oxide, sulphide, and nitride as in that of the hydride of 
carbon ; and, finally, that they must be present whether 
the incandescence be produced by the chemical force, as 
in burning jets of the gases in the open air, or by the 
electric force, as when hermetically-sealed tubes of the 
gases are exposed to the discharge or a powerful induction- 
coil . . . 

‘‘To establish the absolute identity of the hydro- and 
nitro-carbon spectra, excluding of course the lines due to 
nitrogen, they were simultaneously brought into the field 
of the spectroscope ; one occupying the upper, and the 
other the lower half of the field. 

“ This was readily effected after fixing the small prism, 
usually supplied with spectroscopes, over half of the 
narrow slit at the further end of the object-tube of the in- 
strument. The light from the oxyhydrocarbon flame was 
now directed up the axis of the tube by reflection from 
the little prism, while that from the oxymtrocarbon flame 
passed directly through the uncovered half of the slit. A 
glance through the eye-tube was sufficient to show that 
the characteristic lines of the hydrocarbon spectrum 
were perfectly continued in the nitrocarbon spectrum. 
A similar arrangement of apparatus, in which the 
hydrocarbon light was replaced by that of pure nitro- 
gen, showed that the remaining lines of the nitrocarbon 
spectrum were identical with those of the nitrogen 
spectrum. In this last experiment the source of the pure 
nitrogen light was the electric discharge through the 
rarefied gas. 

“The above experiment certainly seemed to go far 
towards proving the spectrum in question to be that 
of the element carbon. Nevertheless, the ignition of the 
gases having been effected in air, it was conceivable that 
hydrogen, nitrogen, or oxygen had influenced the phe- 
nomena. To eliminate this possible source of error, the 
experiments were repeated out of contact with air. A 
thin glass tube i inch in diameter and 3 inches long, with 
platinum wires fused into its sides, and its ends prolonged 
liy glass quills having a capillary bore, was filled with pure 
dry cyanogen, and the greater portion of this gas then 
removed by a good air-pump. Another tube was similarly 
prepared with olefiant gas. The platinum wires in these 
tubes were then so connected with each other that the 
electric discharge from a powerful induction-coil could 
pass through both at the same time. On now observing 
the spectra of these two lights in the simultaneous manner 
previously described, the characteristic lines of the hydro- 
carbon spectrum were found to be rigidly continued in 
that of the nitrocarbon. Moreover, by the same method 
of simultaneous observation, the spectrum of each of 
these electric flames, as they may be termed, was com* 
pared with the corresponding chemical flames, that is, 
with the oxyhydrocarbon and oxynitrocarbon jets of gas 
burning in air. The characteristic lines were present in 
every case. Lastly, by similar inter-observation a few 
other lines in the electric spectrum of the hydrocarbon 
were proved to be due t? 5 *the presence of hydrogen, and 
several others in the electric spectrum of the nltrocsirbon 
to be caused by the presence of nitrogen. . . 

“ The spectrum under investigation having then been 
obtained in one case when only carbon and hydrogen 
were present, and in another when all elements but car- 
bon and nitrogen were absent, furnishes, to my mind, 
sufficient evidence that the spectrum is that of carbom'* 

“ But an interesting confirmation of the conclusioh just 
stated is found in the fact that the same spectrum is 
obtained when no other elements but carbon and oxygen 
are present, and also when carbon and sulphur are the 
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only elements under eii^ioation. And jfirst with regard 
to carbon and oxygen. Carbonic oxide burned in air 
gives a dame possessing a continuous spectrum. A 
mixture of carbonic oxide and oxygen burned from a 
platinum-tipped safety-jet also gives a more or less 
continuous spectrum, but the light of the spectrum has a 
tendency to group itself in ill-defined ridges. Carbonic 
oxide, however, ignited by the electric discharge in a 
semi-vacuous tube, gives a bright sharp spectrum. This 
spectrum was proved, by the simultaneous method of 
observation, to be that of carbon plus the spectrum of 
oxygen. With regard to carbon and sulphur almost the 
same remarks may be made. Bisulphide of carbon 
vapour burns in air with a bluish flame. Its spectrum 
is continuous. Mixed with oxygen and burned at the 
safety-jet, its flame still gives a continuous spectrum, 
though more distinctly furrowed than in the case of car- 
bonic oxide ; but when ignited by the electric current its 
spectrum is well defined, and is that of carbon plus the 
sulphur. That is to say, it is the spectrum of carbon 
plus the spectrum that is obtained from vapour of sulphur 
when ignited by the electric discharge in an otherwise 
vacuous tube.^* 


Having thus demonstrated that dissimilar compounds 
containing carbon emit, when sufficiently ignited, similar 
rays of light, I come to the conclusion that those rays are 
characteristic of ignited carbon vapour, and that the 
phenomena they give rise to on being refracted by a prism 
is the spectrum of carbon.” 


This question was next taken up by Morren. He 
wrote ^ (in 1865) fifteen years ago ; — 


“A la reception de cet inldressant ct substanticl 
Mdmoirc, j’avoue oue je ne regardai pas d^abord comme 
fondde ^assertion ae M. Atlficld. . . . 

^'Jeme suis done mis au travail avec la pensde prd- 
congue de combattre I’assertion dmise par le savant 
anglais ; mais pas du tout, il rdsulte au contraire des 
expdriences auxquelles je me suis livrd que M. Attfield a 
raison, ct que e’est bien la vapeur du carbone qui donne 
le spectre indiqud plus haut. . . . 

Si on fait brfiler le cyanog^ne au moyen du chalumeau 
h deux courants, en faisant arriver au centre de la flamme 
du cyanogine un courant d'oxygdne tr^s-pur (cette con- 
dition est indispensable), on voit se produire un des plus 
beaux effets de combustion possible, et cette expdricncc 
est certainement une des plus magnifiques qu’on puisse 
rdaliscr sur la combustion desgaz. Il se produit, au milieu 
de la flamme ro$ 6 -violdire du cyanogen e, une boule d^n 
bknc vert dboulissant qui rappel le la lumi^re dlectrique 
produite par le courant de la pile entre deux charbons de 
cornue. Si le spectroscope est dirigi! sur cette brillantc 
lumifcrc, on aper^oit, avec une splendeur merveilJeusc, le 
m6me spectre de la partie bleue des flammes hydrocar- 
burdes. Ainsi done c^est du charbon seul,mais ^ Tdtat de 
vapeur, qui forme cette boulcbrillante qui plus loin, par son 
union avec Toxyg^ne, va passer T^tat dkeid carbonique. 
Du reste ce spectre n’est pas seul; avec lui on voit, 
mais tr^S'Cfiacd, le spectre special du cyanogfene, ct 
celui-ci tend de plus cn plus h disparaitre k inesure que 
1 oxyg^ne arrive avec plus d’abondance ct brfile de mieux 
cn mieux le cyanogifene. Quant au spectre de Tazote, on 
ne 1 apergoit pas dans -cette viveiumiere. Le magnifique 
eclat de ce beau spectre, le plus beau qu'il m’ait dt^ donnd 
permet de bien comprendre Taspect creusd ct 
ombrd avec une teintc croissante qu'on remarque dans 
los parties qui n’ont pas de raies brilmntes, et mtoe entre 
ces rates.' 


Four ye^s later Dr, Watts devoted himself to this sub- 
ject, and in 1B69 work was thus summarised by 
himself:^ 



^'This spectrum [that consisting of the flutings in 
question] may be obtained from the flame of any hydro- 
carbon, though in many cases, owing to the faintness of 
the spectrum, only some of the groups can be recognised. 
In the flame of an ordinary Bunsen burner } and e are 
easily seen, y and / are much fainter, and the red group 
cannot be detected. 

“ This spectrum is proved to be that of carbon, inasmuch 
as it can be obtained alike from compounds of carbon 
with hydropen^ with nitrogen^ with oxygen^ with sulphur ^ 
and with chlorine, I have obtained it, namely, from each 
of the following compounds .‘—olefiant gas, cyanogen, 
carbonic oxide, naphthalin, carbonic disulphide, carbonic 
tetrachloride, amylic alcohol, and marsh-gas.” 

That these conclusions, successively arrived at by Att- 
ficld, Morren, and Watts, arc sound, I shall show in my 
next notice. J. Norman Lockyer 

{To be continued,) 

SCIENCE IN PARLIAMENT 

T he House of Commons is now complete ; all 
the boroughs and counties have made their 
choice, and the composition of the new Parliament has 
been and will be criticised from many points of view. So 
far as the interests of science and of what we conceive to 
be good education are concerned, there is, we fear, little dif- 
erence between the present House of Commons and its pre- 
decessor ; just a thin ray of light athwart a cloud of dark- 
ness, a tiny morsel of knowledge in a mass of ignorance* 
This ignorance, however, we are bound to believe is not 
wilful ; we must admit that our new rulers are willing to 
be enlightened, unless in time they should show them- 
selves otherwise disposed. 

On this ground, as well as on others, it is to be 
lamented that one of the most eminent and useful scien- 
tific members of the House has lost his scat through 
some local caprice. The absence of Sir John Lubbock 
from the new Parliament is one we are sure every true 
lover of science will deplore. Where there is so much 
ignorance to be overcome, it seems to us we cannot 
have too many representatives of science in Parliament ; 
and we are sure all who desire to see science advanced in 
this country would welcome any chance of getting Sir 
John back to his old place. Such an opportunity has, 
some may think almost providentially, presented itself in 
the vacancy that" lias occurred in the representation of 
London University by the promotion of Mr. Lowe to 
** another place.' ^ Several candidates have been proposed 
for the vacant seat, but alongside of Sir John Lubbock 
all must strike an impartial onlooker as singularly unsuit- 
able. The doctors” have been attempting to put in a 
strong claim to have themselves specially represented, 
supporting their cause, so far as London University is 
concerned, by somewhat shaky statistics. But medicine 
has no lack of friends in both Houses of Parliament ; the 
claims which it has on the country are patent to all, and 
it is, moreover, included under the wider region of science. 
If the latter gets fair play from Government, medicine 
need have no fear that her claims will be neglected. 
Ahready are two Scottish universities represented by Dr. 
Lyon Playfair, "who is nothing if not medical. Not one 
of our English universities has a man of science as 
its representative, and it is surely important' that 
an institution in which science holds so prominent 
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a place as London University should have a scientidc 
man for its representative. Sir George Jessel has for 
some reason a few strenuous advocates, who seem to 
forget that their candidate resigned his scat for Dover on 
the ground that it was contrary to the spirit of the act. 
Sir George is an excellent lawyer, but there are already 
too many of them in Parliament, Sir J ohn Lubbock has 
already been fourteen years member of the Senate, and 
nearly eight vice-chancellor ; thus by returning him not 
only would the London University confer a benefit oh 
Parliament and the country at large, but at the same time 
would do the best they could for their own interests. We 
need not here insist on the claims of Sir John as a man 
of science; his eminence in this department, as well 
as a man of business is, known to all. He is indeed so 
many-sided that he would represent as few others could 
the different facuUies which combine to form the London 
University. His career in Parliament has been marked 
by a large number of measures which he has carried 
through Parliament, all of them of a kind more or less 
affecting the alumni of London University, and several of 
them directly affecting those very medical men that would 
now turn their backs upon him. Sir John has been officially 
connected with various bodies and various movements 
liaving for their object the promotion of learning and 
science, and now wc believe he has had the great honour 
of being designated as President of the British Association 
for its jubilee meeting at York next year. We should 
have thought that for a body like tlie members of London 
University it would have been unnecessary to point out 
Sir John Lubbock’s claims upon them, and his peculiar 
fitness to represent them in Parliament. We are confident 
that all the scientific members of the institution will 
record their votes in his favour, and by sending him to 
Parliament strengthen the hands of the few who are intel- 
ligently convinced of the necessity of introducing and 
carrying out those reforms which arc so much needed in 
the attitude of Government towards science and education. 


WURTZ^S CHEMISTRY^^ 

Elements of Modern Chemisiiy. By Adolj^he Wurtz. 
Translated and edited by Wm. H. Greene, M.D. 
(London : W. Swan Sorinenschcin and Allen, 1880.) 

M WURTZ is one of the recognised leaders of 
• modern chemistry : a text-book from his pen is 
sure to be hailed with interest and pleasure. 

The reputation of the author as an original thinker and 
worker in chemical science leads one to look for some- 
thing more than the ordinary orthodox collection of 
oft-repeated facts in any work bearing his name. And 
the opening pages of the book before us are certainly 
very refreshing. Simple and commonly-occurring facts 
are clearly and simply stated, and on" these, as a basis, is 
aid at once the foundation of chemical theory. 

The leading features of the book are, clearness of 
statement, selection of typical facts from among the vast 
array at the service of the chemical compiler, and devotion 
of a comparatively large space to chemical theory and to 
generalisations which are usually dismissed in a few 
words in the ordinary text-book. 

Perhaps the most remarkable feature of M. Wurtz* s 
book is that, notwithstanding that within less than 700 


moderate-sized pa|^3 there is given an account of the 
leading properties of all the more important substances 
known to chemistry, the book is nevertheless exceedingly 
interesting and eminently readable. Probably this result 
could only be attained by a French writer. ^ 

In a very early part of the book the modem theory of 
valency or equivalency is explained, and this theory per' 
vades the whole of the work. The great objection to the 
book, considered as an exponent of modem chemistry, in 
our opinion, is this marked devotion to one favourite 
theory. The objection which we should make to the 
book, considered more broadly as a scientific treatise, is 
that theoretical considerations are too much treated as 
identical with facts, and that facts are, seemingly, sup- 
posed to be explained when they are only stated in the 
language of that peculiar theory which finds in such 
expressions as “exchange of affinities,” “ satisfaction of 
bonds,*' &c., an explanation of chemical phenomena. 
The theory of valency assumes that the molecular weights 
of those compounds which are employed [in determina- 
tions of valency areJenown, But at present we know the 
molecular weights of gasifiable bodies only ; hence no 
exact conclusions concerning valencies can be drawn from 
a study of non-gasifiable compounds. Nevertheless M. 
Wurtz appears to regard the formulae of many non-volatile 
metallic oxides as on an equal footing with those of such 
compounds as water, hydrochloric acid, &c., and as just 
as serviceable for determinations of elementary valencies. 

Indeed we do not find given a dear definition of 
molecular weight as distinguished from atomic weight. 
Avogadro’s hypothesis, it is true, is mentioned, but not 
clearly stated as the basis of the modem system of mole- 
cular w eight deteiTninations, And w’ithout a definition of 
molecular weight, clearly established, it is impossible to 
grasp the modern acceptation of the term atomic w^eight. 

In such a work as this one might reasonably look for a 
statement of the results of the recent work, of first-rate 
importance, of Guldbcrg and Waage, and of Ostwald, on 
Chemical Affinity, more especially as tlie subject of mass 
action is mentioned and Berthollet's laws are detailed. 

The general subject of affinity is somewhat vaguely 
treated. Thermal chemistry scarcely finds any recog- 
nition in the work. 

It may seem invidious to mention faults of detail ; 
but there are a feww^hich, we think, might very profitably 
be corrected in a second edition. 

The nomenclature of the oxyacids of sulphur is cer- 
tainly erroneous : hyposulphurousacid — HaSOs — is called 
hydrosulphurous, and thiosulphuric — H^SaGg — hyposul- 
phurous. The nomenclature of the oxides of iodine is also 
peculiar, and the formulae of the known oxides are some- 
what startling ; perbromic acid is still enumerated among 
the oxyacids of bromine. Dry sulphuretted hydrogen is 
said to be energetically decomposed by iodine. SO^ is 
called sulphurous oxide or sulphurous acid gas; and, 
lastly, Lavoisier is said to have determined the compo- 
sition of water in 1785. 

That part of the book which deals with the carbon 
compounds is not so satisfactory as the portion treating 
of inorganic chemistry. The classification is most un- 
natural, and the treatment of many important groups, 
the alcohols and terpenes, is unsatisfactory. 

We should not think it possible for an average student 
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of clxermstry , b«(giftning the study of the carbon com- 
pounds with the Sd of this manual, to gain any but most 
bzzy ideas regarding the general scope of this branch of 
the science. 

put notwithstanding such defects as those we have 
mentioned there can be little doubt that M. Wurtz’s 
book is possessed of many admirable qualities. In place 
of masses of unconnected facts he presents the student with 
carefully-selected leading data ; he may, we think, strain 
some of his favourite theories too much, yet he inculcates 
Che paramount necessity of theoretical explanations ; he 
gives prominence to generalisations, such as equivalents, 
combining weights, and laws of multiple proportions, 
nomenclature and notation, bases, acids, and salts, 

&c., and these he develops historically with great clear- 
ness and rare felicity of illustration ; and he gives just 
sufficient detail concerning chemical manufactures as 
suffices to render these intelligible to the ordinary student 
of chemistry. 

The translation appears to be admirably executed. 
The book is well printed, and the illustrations are distinct* 
But why should one be led to believe that spirit-lamps 
and charcoal-furnaces are still the ordinary appliances 
for raising the temperature of substances in chemical 
laboratories ? 

In reading the historical notes which are given con- 
cerning most of the important compounds and generalisa- 
tions of chemistry, one is almost persuaded to believe 
that, after all, chemistry ;,is a French science." 

M. M. P, M. 


01 //^ BOOK SHELF 

The Gcolo epical Aniiqitiiy of In sects. Twche Papers on 
Fossil Entomology. By Herbert Goss, F.L.S. 8vo, 
pp. 1-50. (London ; John Van Voorst, 1880.) 


America the multitude of fossil remains of insects is 
such as to place it out of the question that any detailed 
account could be given of them. Not the least useful 
feature in the work consists in the notes on* the correla- 
tion of special insect-forms with the most remarkable 
animal and vegetable relics from the same formations. 

This pamphlet has no claims as embodying the re- 
sults of original research; it is a useful concentrated 
compilation from the literature on the subject by one 
who evidently has an intelligent knowledge of it both in 
its geological and zoological aspects, and as such cannot 
fail to be of service as a text-book, giving the student a 
clear outline sketch, and the references where to seek 
more detailed information. Such a work (is often more 
useful than original essays, which, from the magnitude of 
the subject, can only be limited in their aim. The treat- 
ment may be a little unequal, and we think it would be 
ossible to point out cases in which certain fossil-insects 
ave been referred to a wrong position ; but this is the 
fault of the original describers. 

We are rather sorry to see that all notice of Ambcr- 
Insects is intentionally omitted for .the present, more 
especially as, from the medium in which they are pre- 
served, these are the most" perfect of all fossil insect- 
remains, They consist for the most part of well-marked 
existing genera, but we think no one has yetdared to identify 
any amber- insect with an existing species. In connection 
with this subject one word of caution to palaeontologists 
with regard to many fossil insects. We find many insects 
(excluding those in amber) referred to modern genera, 
and even among those from ancient strata. This is a 
convenience only; it indicates that certain fossils pre- 
sent the general appearance of the existing genera to 
which they are referred ; but in the majority of instances 
it does not prove that 'they would be so referred if the 
remains were in the same condition as the recent materials. 
In most cases we think it would be otherwise. 

The substance of this pamphlet originally appeared 
as a series of introductory papers in vols. kv. ana xvi. of 
the Enttmw/o^’sts* Monthly Afagasine, but the reprint 
contains additional matter. 


This bulky pamphlet must prove decidedly useful both to 
geologists and entomologists. The subject of fossil ento- 
mology has of late assumed gigantic proportions, and 
asserted an importance little dreamt of when palaeontology 
f^Tst substantiated its claims as the real guide to geologists 
in dcteitnining the nature of many strata. Indeed, as is 
truly stated by Mr. Goss, the wonder is that remains of any 
animals so fragile as insects could have been preserved 
sufficiently for scientific purposes ; yet we find contempo- 
raneous with the remains of those marvellous Devonian 
fishes those of the earliest types of insects, chiefly only 
wings, it is true, but wings in such a complete state of 
preservation that the intricacies of neuration can be 
traced; and this neuration is in some cases so difficult to 
homologise with that of existing forms that a separate, 
supposed extinct order {Palaodictyopterd) has been 
formed (probably unnecessarily) for the reception of these 
remains. Mr. Goss has given detailed accounts (with 
copious references) of almost every described species of 
fossil insect from the older formations, and has contrived 
to very lucidly place before his readers the sequence of 
-appearance of the now* existing orders according to the 
testimony of the rocks. As we ascend in the geological 
scale the indications become less complete, and only 
g^era, or eventually only families, are alluded to, but 
always with the same copious references to authorities. 
It could not be otherwise. As we ascend the materials 
increase enormously, until at last, in the post-tertiary 
system, in the presence of remains that 

been identified with species now living in the same 
district; and m somewhat less recent strata in North 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible Jor opinions expressed 
by his correspondmts. Neither can he undertake to returHy or 
to correspond tvitk the vtriters of r Reeled manuscripts. No 
notice is taken of anonymous communications, 

[ The Editor xtrgcntly reguests correspondmts to keep their iettes's as 
short as possible. The pressure on his space is so ^eat that it 
is impossible otherwise to ensure the ap^rance even of com* 
munications containin^q interesting ana novel facts,\ 

The Opportunities of Science Masters at Schools 

In coiiscqueoce of my publishing in your columns some facts 
on visual and other memory, I have been favoured with letters 
from many persons and from many countries ; few however have 
been more acceptable than those from the masters and mistresses 
of schools. Confining my remarks for the present to the masters 
of the larger establishments, 1 may mention that the science 
masters^ of Cheltenham and of Winchester have promised 
avsistance, but I write especially to acknowledge the aid already 
rendered to me l:>y Mr. W. H, Foolc, the science master of 
Charterhouse, and to make some comments thereon, in order 
to show how wide and yet how neglected a field for original 
research lies open to every schoolmaster. Mr. Poole has sent 
me returns from all the boys who attended his cla>’sc.s — lya in 
number. He selected certain of my questions concerning visual 
and otlier memory, he explained them clearly to the hoys and 
interested tliem in the subject, and then he set them the questions 
to answer in writing, just ns he would have set questiouK in the 
ordinary course of school-work. Lastly, he forwarded to me 
the replies in separate bundles corresponding to the different 
classes, and each paper was numbered, so that if I wanted to 
leam more about any of them and sent him the numbers, he 
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could a®ccrtam the names of the writers. In this simple 
manner, by almost a single stroke, Mr. Poole has called a mass 
of statistical data into existence, more thorough and complete 
than could perhaps have been procured in any other 'vw'. I 
have spent many hours in analysing the answers, and find that 
they bear generally the marks of painstaking and veracity ; they 
have already led me to results wnich appear important, but of 
which this is not the time to speak. 

The observation I desire to make is that as .every hospital 
fulfils two purposes, the primary one of relieving the sick, and 
the secondary one of advancing pathology, so every school might 
be made not only to fulfil the primary purpose of educating boys, 
liut also that of advancing many branches of anthropology. 
The object of schools should be not only to educate, but also to 
promote directly and indirectly the science of education. 

It is astonishing how little has been done by the schoolmasters 
of our great public schools in this direction, notwithstanding Aeir 
enviable opportunities. 1 know' al>solutcly of no work witten 
by one of them in which his experiences are classified in the 
same scientific spirit as hospital cases are by a physician, or as 
other facts arc by the scientific man in whose special line of 
inejuiry they lie. Yet the routine of school work is a daily course 
of examination. There, if anyw'hcre, the art of putting ques* 
tions and the practice of answering them is developed to its 
highest known perfection. In no other place are persons so 
incessantly and for so long a time under close inspection. 
Nowhere else are the conditions of antecedents, age, and present 
occupation so alike as in the btiys of the same form. Schools 
arc almost ideally perfect places for statistical inquiries. If a 
census on other subjects such as this that has been made by Mr. 
Voolc, was carried out, say once a term, or even once a year, at 
each great public school, wliat a rich statistical output we shoukl 
annually witness. Or again, if a schoolmaster were now and 
then found ^capable and willing to codify in a Fcientific manner 
hU large experiences of boys, to compare their various moral and 
intellectual qualities, to classify their natural temperament^, and 
generally to describe them as a naturalist w ould describe the 
launa of some new land, what excellent psychological work 
might be accomplished 1 But all these great opportunities lie 
ne^eclcd. The masters come and go, their experiences are lost, 
or almost so, and the incidents on w hich they were founded arc 
forgotten, instead of being stored and rendered accessible to 
their successors ; thus our great schools are like mediaeval hos- 
pitals, where case-taking was unknown, where pathological col- 
lections were never dreamt of, and where in consequence the art 
of healing made slow and uncertain advance. 

Some schoolmaster may put the inquiry, What are the subjects 
fitted for mvestigalion in schools? 1 can only reply, Take any 
lx)ok that bears on psychology, select any subject concerning the 
intellect, emotions, or senses in which you may feel an interest ; 
think how a knowledge of it might best be advanced cither by 
statistical questioning or by any other kind of observation, consult 
with others, plan carefully a mode of procedure that shall be as 
simple m the case admits, then take the inquiry in hand and 
cany it through. Francis Galton 


Museum Conference 

Tresuming that the object of a museum is twofold, vu., to 
instruct the general public through the eye and to serve as a 
repository of material by means of which s^peclalists can carr/ 
on their tcientific and historical researches, it must be obvious to 
cvei^ thoughtful observer how inadequate the machinery gener- 
ally is to the end in view. A visitor, let us suppose, to the 
roological department of a museum, observes a number of birds 
bearing a general family likeness, and a name under each specimen. 
Having no pictorial clue to the Habits^ native country, or specific 
distinctions of the numerous specimens, no verbal discripiion 
before him, and no intelligent curator on the sjxit to give the 
information required, he goes away with a hary impression of 
what be has seen, and too often with a headache. Surely there 
is room for improvement in the direction of the amount of infor- 
mationthatcould be conveyed by proper adjuncts to the specimens, 
and by grouping them according to the countries to which they 
belong, &c, ? Many a missionary going abroad would gladly learn 
something of the economical and medicmal products of iJie country 
to w hich he is going ; but in a museum in which vegetable products 
arc grouped according to their natural orders his difficulties are 
increased tenfold, 1 can imagine no better means of improving 
the diaracter of museums and of increasing their usefulness than 


a conference of curators to exchange ideas and the results of 
their experience. With regard to the use of musems those 
seeking special information, the circumstances are very difierent 
in large cities and in small tovms. In citi<^, as a rule, the 
curator naturally becomes In time the depository of a large 
amount of special information, for which there is such a demand 
that time is rarely left him for the manual labour and supervision 
which the keeping of a museum in good order involves. In this 
case it is assistance that is required rather than increase of 
salary, although a curator should in my opinion be so well paid 
that he need not he obliged to resort to literary work to eke out 
a living. 

In provincial towns the case is somewhat different. The 
curator has less demand made upon his time by specialists, but 
he needs to be well acquainted with almost ev^ branch of art 
and natural history, and is often expected to be able to lecture 
upon any subject that can at all be included within the range of 
objects in the museum. Such extensive knowledge is rordy to 
be found concentrated in one person, and consequently one 
branch of natural history is often pursued to the exclusion of 
others, as of arts and antiquities, or vice versd ; and it is little 
consolation to the naturalist who has done good local work to 
think that if his collection be left to the local museum it may 
become devoured by insects or neglected by a subsequent curator 
who takes little or no interest in that particular branch. 

A monthly or quarterly publication would form an excellent 
means of communication for the exchange of duplicates, the dis- 
tribution to suitable quarters of the productions of foreign 
countries for purposes of investigation, for the record of im- 
provements in manipulation or exhibition, and for the results of 
experience in various directions. Such a publication, if circulated 
abroad, might be made the means of incalculable benefit to ttade 
by .suggesting uses for little know n native productions and by 
bringing residents abroad in communication with those at home 
who could direct them how best to utilise the resources of newly- 
explored districts, 

I see no reason also why museum?, especially those of a 
technical character, should not be made in some dep-ee self- 
supporting, by charging a small admission fee to visitors and 
a fixed fee for the identification of objects used or to be 
u.sed in trade. I trust the subject of a museum conference will 
be well ventilated in your columns, and that the liberal offer of 
the Council of the Society of Arts w ill soon be turned to account 
by a preliminary meeting in the rooms of that Society, I would 
suggest that those who are able and willing to form an executive 
committee should forw'ard their names at once to Mr. Patou, W'ho 
will then be in a position to carry out a scheme which cannot 
fail to produce a beneficial effect upon the education of the nation 
at large. E. M. Holmes 

Ural Crayftah 

Referring to the notice in Nature, vol, xxi, p, 454, of M. 
Malakhoff’s memoir on Ural Crayfish, you will perhaps allow 
me, a resident among the foot-hills of the South-Western Urals, 
space for a few words. Asfacus leptodact^lus is found in most of 
the streams here, in some abundantly. The variety is that in 
which the cephalo-thorax and chelie are studded with tubercles, 
and is accurately represented in Prof. E. Ray Lankesteris Fig. 2, 
in Nature, voi. xxi. p. 354. I have one before me at the 
present moment from a tributary of the River Bielaia, measuring 
five inches in length, and this is the average site. 1 have never 
seen the mountain variety mentioned in M, Malakhoff’s paper. 
His remark that ** in the Ural the natives call the freshwater 
Unio Rak {Eenvisie) and the true crayfish Rak^ryba {pBcrevisst 
poisson) ” docs not apply to this district, for hci e the latter Is adled 
simply ** rak and the unio “ rakovitza and ** ra^ovina indif- 
ferently, general terms for a muUusc and its rimll. Various 
opinions exitt in reference to the quality of the flesh. For my 
ow n port I find it extremely insipid, and I believe any English- 
man eati^ it for the first time would be of the same opinion ; 
but the inhabitants of the country, who have, of course, no 
opportunity of tasting fresh marine Crustacea, rather esteem the 
flesh. Englishmen staying here a long time often grow to like 
it in default of anything better, till I verily believe in some casce 
they leave the country praising it ai a delicacy. This may be 
one of the ways In which the diverging opinions respecting its 
quality have originated, W. H, TwELVBTREEft 

Voskresensky Zavod, near Orenbuig, Russia, 

March 37 (April 8 ) 
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Protection egoinu Mosquitos, Flies, and Blight 

Mr. Hagen's ktter on the destruction of insect-pests (Nature, 
vol. xxi. p* dn) ii^uces toe to make generally known an absolute 
preventive of the bites of mosquitos, gnats, of green -fly in the 
vinery, blight in the garden, and a protection to animals from 
these ** insect^pests." A few years a^ I had some peach-trees 
which, on a wall exposed to draught, were annually 

blighted. One died, and the new wood of the others was not 
more than a hand’s lengfth. A scientific friend advised me to 
try a weak solution of quassia to water them v ith, and the suc- 
cess was complete. Blight was prevented. The first year the 
trees bore well and the new wood was elbow-length or more. 
I next tried quassia in the vinery. Instead of lime-washing the 
w'alfe to get rid of the ^ecn-fly, one watering with quassia dis- 
missed them in a day. My head-gardener, who had previously 
mudi experience in nursery-grounds, wondered that he had 
never heard of it before. He now uses it in all cases as a pro- 
tection from flies and blight. The dilution goes a long way ; 
one pound of chips of quassia-wood boiled and reboiled in other 
water until he has eight gallons of the extract for his garden- 
engine. He finds it inadvisable to use it stronger for some 
plants. This boiling makes the quassia adhesive, and being 
principally applied to the underleaf, because most blight settles 
there, it is not readily washed off by rain. Quassia is used in 
medicine as a powerful tonic, and the chips are sold by chemists 
at from sixpence to a shilling a pound. The tree is indigenous 
to the \Yest Indies and to South America. 

And now as to gnats and mosquitos, A young friend of 
mine, severely bitten by mosquitos and unwilling to be seen so 
disfigured, sent for quassia-chips and had boiling w^ater poured 
upon them. At night, after washing, she dipped her hands into 
tne quassia water and left it to dry on her face. This was a 
perfect protection, and continued to be so whenever applied. 
The pastilles sold in Florence and elsewhere, which arc vaunted 
to be safeguards against mosqmtos, are, from my owm ex|^rience, 
of no 

At the approach of winter, when flies and gnats get into 
houses and sometimes bite venomously, a grandchild of mine, 
eighteen months old, W'as thus attacked. I gave the nurse some 
or my weak solution of quassia to be left to dry on Ids face, and 
he was not bitten again. It is innocuous to children, and it 
may be a protection also against bed insects, which I have not 
had the opportunity of trying. When the solution of quassia is 
strong it is well known to be an active fly -poison, and is mixed 
with sugar to attract flies, but this is not strong enough to kill at 
once. If it be true that mosquitos have been imported into one 
of the great hotels in the south west of London, it might be very 
useful to anoint some of the furniture with it. Then a strong 
solution with sugar set about the rooms ought to clear them out. 

Oatlands Park,^Weybridge Wm. Chattell 


Immersion of Iron and Steel in Acidulated Water 

In Nature, voL xxi. p, 602, I have read an interesting 
account of Prof, Hughes’s experiments on the change produced 
in iron and steel wire by immersion in acidulated water. 

May 1 ask yoit to draw the Professor’s attention to my 
experiments on this subject, pidit of the Idtcrary 

and Philosophical Society of Manchester, January 7, March 
4, December 30, 1873; January 13, March 10 and 24, 1874; 
md of the Royal Society, No. 158, 1875; and a 

abort article in Nature, I think. 

It has long been known to manufacturers of iron wire that 
iron becomes hrittle after immersion in dilute sulphuric or hydro- 
chloric acids. I believe, however, that I was the first to show 
that this change was due to occluded hydrogen, and by a careful 
series of experiments to determine approximately the percentage 
tdteration in the breaking strain and elongation at the moment of 
tUpture produced by occluded hydrogen in — 

(11) Ordinary or puddled iron wire ; 

j with charcoal instead of coal ; 

Mild or Bessemer steel ; 

) Cast stock 

Increased electrical resistance in wire containing 
though subsequent experiments have led me 
to Mieve that ttie numbers I first published were too large. 

4« attention to the difi^on of hydrogen 

immemed in acidulated water ; the 
oth^phenonf lyire charged with hydrogen and some 


The whole subject of the occlusion of hydrogen by metals is 
one of great interest, and the scientific world wul be glad if an 
accomplished experimenter like Prof. Hughes turns his attention 
to the subject. William H. Johnson 

The Ferns, Bowdon, near Manchester, April 26 - 


Stone Arrow Heads 

The interesting investi^tions of Mr. Redding on the method 
of making the above objects, as referred to in Nature, voL 
xxi. p. 613, have been somewhat anticipated by Mr. Paul 
Schumacher, ^‘Methods of making stone weapons,” U.S. 
Geol and Geog. Survey, vol, iii, p. 547, 1877, which again was 
a translation from an earlier publication in Archiv Jiir Anthro- 
pologie^'^ vol. vil, p. 263. Mr, Schumacher’s information was 
derived, from the last arrow -maker of a tribe of Klan^th Indians, 
and appears to correspond generally with that obtained by Mr. 
Redding from the representative of another tribe in the same 
region. Mr. Schumawier states that obsidian is not the only 
stone used, but chert, chalcedony, Jasper, agate, and similar 
stones of conchoidal fracture. **The rock is first exposed to 
fire, and, after a thorough heating, rapidly cooled off, when it 
flakes readily into sherds of dificrent sizes under w'ell-directed 
blows at its cleavage.” The process is also illustrated in Mr, 
Schumacher’s pai>cr, Superior stone mortars are often found in 
use amongst these Californian Indians, who deny their capa- 
bility of making such objects, and account for their possession 
as “finds” either on the surface or beneath the earth, and 
describe them as the work of another and previous race, 

W. L. Distant 

Derwent Grove, Ea^t Dulwnch, May i 


The Mode of Suckling of the Elephant Calf 

In some of the accounts recently published of the birth of an 
elephant in a menagerie in America it is stated that up to this 
time naturalists had always believed that the elephant calf 
obtained its mother’s milk by means of its trunk, and not directly 
by the mouth. 

Whether this be the case or not, Aristotle was certainly an 
exception, as the following passage from the twenty-seventh 
chapter of the sixth book of his Hi-toria Animalium” (Ed, 
Bckkcr, Oxford, 1837) clearly proves— ‘O 
y^y-nrat^ ry (rrifiarit ov fxvKtijptt teal 

t{t 0 vs ytvp7}0t(s , — “And the calf, W’hen it is born, sucks with 
its mouth and not with its trunk ; and it both walks and sees 
as soon as it is born,” J. C, G. 

May 3 

The Tay Bridge Inquiry 

In the /h// A/all of April 21 appeared a report of the 
evidence of Mr. Henry Law, C,E., in the Tay Bridge inquiry. 
In this report Mr. Law is made to say : “ The heavy girders 
would fall uiore rapidly than the carriages ; a train moving for- 
ward at a great speed would not fall so rapidly as a quiescent 
structure.’” 

I have been induced to ask your insertion of this note in 
Nature in the hope that some of your readers who are at home 
in such matters may confirm or contradict these statements. A 
person with a mere elementary knowledge of dynamics would 
disbelieve the latter of them, and would doubt that tlie former 
has ai^y p'actical truth. Q. C. 

Queen wood College, near Stockbridge, Hants 


Yeast and Black Beetles 

In what form should yeast be applied for the destruction of 
black beetles ? If Prof, Lankester will show us how to exter- 
minate them he will earn the gratitude of every 

London Householder 
27, Marlborough Hill, N.W., May l 


Suez Canad Rock Salt,— Dr. Ralton wishes to know 
where information can be obtained on the subject of the rock 
salt beds which were cut through in constructing the Suez Canal. 

SoDic Chloride Crystals. — Dr. Ralton asks, what U ^e 
action of urea in modifying the crystal form of sodic chloride 
crystals, referred to by our review cr of Dr, Ord’s book ? 

[Sodium chloride usually crystallises in cubet ; it U stated, 
however, by Prof, Maskelync in a lecture before the Royal 
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Jn&tltaiion that in presence of uric acid it crystallises in P€ta> 
Mra, There are other simiUr facts t thus alum usually crystal- 
Hsts in ociahtdra ; hut if sulphate of alumina is present in excess 
the ahim crystallises in cnb€$»\ 

The Songs ok Birds. — In Pennant's ** British Zoology,*^ 
yol, ii., Mr, C, C. Starling will find in an appendix a very 
interesting paper by the Hon, Daines Barrington on the singing 
of birds, Tiie paper is dated 1773, published in the 
s^phkal Transactions^ vol, lx iii.— James Mackadzean. 


DECAISNE AND BAILLON ' 

TT is perhaps now time to make a protest against a 
“ scandal which has in no small degree excited the 
disgust of scientific men in various parts of Europe, who, 
like ourselves, have been favoured with copies of the 
privately-circulated publication of which the name stands 
at the foot of this note. That scientific men should 
quarrel, and quarrel sometimes with singLilar bitterness, 
is only to affirm in other terms that they are not exempt 
from the ordinary frailties of human nature. That they 
should make blunders in their work, however conscien* 
tiously performed, is but another illustration of the same 
truth. But that a scientific man with any respect for 
his calling should not merely think it worth while to 
publish the errors of one Avho has long laboured, and 
on the whole laboured not ingloriously, under the same 
roof as himself, and in the same pursuits, and should 
persist in the unhandsome enterprise of seeking out 
and raking together faults, even the most microscopic and 
frivolous, with all the relish and vindictiveness of gratified 
spite, is a thing so wholly disgusting that a protest should 
be made against it in the interest of common decency. 
Decaisne has spent a laborious life in botanical work of 
great usefulness and excellence, and his scientific reputa- 
tion has long been established and acknowledged by his 
contemporaries, who have t)een quite capable of estimating 
the value of what he has done. Bail! on, a much younger 
man, is scarcely Jess regarded for the industrious profu- 
sion and frequent originality of his botanical publications. 
But he wiJl not materially afiect the position of Decaisne 
by his animadversions, and it is pitiful that any portion 
of his abounding energy should be devoted to the attempt I 
to discredit writings which, after ail, will always be ; 
consulted by students on their own merits, and having 
regard to the state of knowledge at the time they were 
published. The fact is that no scientific man could 
undergo wfith credit such a scathing revision as that to 
which Baillon has subjected his unfortunate feliow- 
savani, and wc do not say witliout some reason that the 
last person who would emerge from the process with 
anything like satisfiiction would be Prof. Baillon himself. 


DR, RUDOLF SCHEFFER 

T T is with sincere regret that we have to record the sudden 
* death of Dr. Rudolf H. C. C. Scheffer, the director 
of the Botanical Gardens, Buitenzorg, Java, which took 
^lace at Sindanglaya on March 9. The loss of Dr. 
bcheffer will be felt by a large circle of botanists through- 
out the world, for the splendid gardens of which he was 
-superintendent were in communication with every home 
and colonial botanical institution ; but in the Netlierlands 
Indian Colonies, however, it is that his death will be 
most felt and deplored. 

It is now some twelve years since Dr. Scheffer came 
out from Holland to take the first directorship of the 
gardens, which had come into high repute by the great 
number and variety of species collected into it by numerous 
eminent botanists and by the energy and zeal of its well- 
known horiuianusy J. E. Teysmann, who has by his 
numerous voyages added so many new species to the 

» ‘^Erromm T>«aisncanonim emviorum vel minus wgaitOTum ceaturm 
auintft, Auctorc H. Baillon. " 


Ea^t Indian Hora, andi on theiifUeth anni versary of 'whose 
uninterrupted connection with the gardens Dr. Scheffer 
took so warm and active a part last January, Soon 
after his arrival Dr. Scheffer instituted a school for 
the training of native boys in the science of agrlcultura; 
and for their practical instruction he was the means of 
having an agricultural garden ojjened at Zjikoemah, 
close to the school, and some two miles from Buitenzorg. 
In this school Dr. Scheffer took the very highest interest 
and pleasure. It was not intended, on its institution, that 
he should take any active teaching duties, his superin- 
tendence was considered to be all that he could well 
bestow on it ; but finding that the teaching staff waa 
insufficient, he squeezed out of his already overburdened 
time several hours every day to devote to the tuition of 
these native boys. When on February 9, on his departure 
on a botanical journey to the south coast of Java, the 
writer, little thinking he was saying farewell for the last 
time, took leave of Dr. Scheffer, seemingly in his ordinary 
health, he received from him, to aid him in his work, a 
native boy who had lately taken his diploma of proficiency 
in the agricultural school. This boy was found to be 
well acquainted with tlie general flora of the district and 
with the classification of plants ; he could accurately 
describe their organs and functions and state their 
economic uses ; he had a good idea of the methods ot 
fertilisation and the values of self- and cross-breeding. 
He was fairly grounded in the rudiments of zoology, 
anatomy, and physiology. Until he had tested this youth 
the writer did not believe it possible for the Malay mind 
to so clearly comprehend and so accurately to arrange 
scientific: facts. In this the great power of Dr. Scheffer 
as a teacher appears, especially when Jt is remembered 
that he lectured almost to virgin minds and in a language 
so devoid of all precise and accurate terms as Malay. 1 
am told by a friend, a competent botanist, who has 
listened to his lectures, that Dr. Scheffer's power of lucid 
explanation was veiy great. I wish,*’ he said, “ 1 had 
had as good a course of lectures on botany in Holland.** 

In addition to the labour and anxiety attaching to this 
section of his work, Dr. Scheffer had also to give occa- 
sional lectures to the aspirant conirollettrs^ the young 
unplaced civil servants, and to superintend their examina- 
tions in agriculture. Over and above this he had the 
general superintendence of the large botanical gardens, 
on his shoulders, with daily arrivals and despatches of 
plants to and from all quarters of the globe, on which 
he had to be consulted daily. If one had entered 
his small study in the fine building containing the 
herbarium, one would have found him engaged in his own 
peculiar work, in which he took so much delight, with his- 
microscope and camera lucida studying the lieineleia 
vasiatrix^ a subject to which he had been lately devoting 
much time ; in another corner would be a series of Palms 
—part of Dr. Beccari*s collection, on whose examination 
and description he was engaged, the sectional coloured 
drawings being done by one of his own native pupils. If 
we did not find him here we should see the microscope' 
and pencil conveniently left so as to resume work at the 
shortest possible notice; and adjourning to his house» 
near the entrance to the gardens, we should certainly find 
him in his neat library surrounded by a diverse collection 
of botanical works, and with the spare corners decorated 
with the busts and photographs of distinguished botanists, 
with an enormous pile of correspondence, to which he 
was writing heads of reply in Dutch, French, Eneli^, 
German, for his amanuensis. Dr. Scheffer told the 
writer that he wrote more than 3,000 letters a year with 
his own hand. He corresponded with every country and 
every botanical garden in the world; he had to give all 
sorts of advice to agriculturists throughout the Archipelago, 
on the cultivation of or the diseases affecting coffee, tea, 
s^r, tobacco, &c., and the many great improvements 
effected in the production of these valuable products is 




due iu a great ineasure to his advice. Need we wonder, 
then, even with youth in his favour, tliat at the early age 
of about thirty-seven, being yoked in such heavy double 
harness, be has died with it on, leaving a large amount of 
accomplished valuable work, which was waiting for a 
spare moment to prepare for the publisher. 

For some time Dr. Scheffer had been suffering from 
defective digestive powers frequent sleeplessness, 
but he neglected these warnings and the advice of his 
friends to take some rest. He was unfortunate in being 
surrounded by those who, with few exceptions, took little 
interest in his work, and by none to whom he thought he 
could entrust the work in which he was so hard and 
enthusiastic a worker, so he worked on, The fatal affec- 
tion was inflammation of the liver. ’The seisure was very 
acute, and at an early stage danger was imminent ; but 
at length he rallied. His medical attendants considered 
the crisis past, and recommended his removal to his own 
estate near Sindanglaya, to reach which a tedious climb of 
4,500 feet over the Megameudoeng Pass had to be sur- 
mounted. He never reached his destination, expiring, on 
March 9, at the Sanatorium at Sindanglaya, where he 
now lies buried. 

In his private life he was a man to be loved and 
esteemed ; quiet, unassuming, very kind-hearted, ever 
ready to give whatever assistance be could, especially to 
scientific travellers. With him the Netherlands Indian 
Government has lost a valued public servant, to whom it 
will not be easy to find a successor, and botanical science 
has to deplore an earnest worker, a learned disciple, and 
a great helper. Hekry 0 . Forbes 

rreanger, Java 


A SCOTT/S/I CRANNOG-^ 
"DETWEEN geology and history there lies an inter- 
mediate sphere in which these sciences dovetailinto 
one another. In this common territory or borderland 
lies the domain of prehistoric archaeology, and to its most 
recent portion, or that which archicologists have desig- 
nated the Late Celtic Period,” must be assigned the 
antiquarian remains I have here the pleasure of describing. 
During this period it appears that the Celtic races of 
Scotland and Ireland were in the habit of constructing 
artificial islands in marshes and shallow lakes to which, 
in troublous limes, they resorted for safety. They were 
generally formed by the superposition of trunks of 
trees and brushwood mingled with stones strongly 
palisaded by stakes, and so situated as to be inaccessible 
except by means of causeways, or occasionally by a narrow 
gangway or mole. These island forts, or crannogSy as 
they have been called in the Irish annals, were very 
numerous in former times, but owing to the gradual rising 
of the level of the lakes, they appear to have been so 
completely lost sight of that their very existence was 
unknown to modern antiquaries, so that their discovery 
in the present century marks an important epoch in the 
history of archjeology. 

In October, 1878 , 1 drew the attention of antiquaries, 
through the columns of Natuke, to the remains of>n 
anc^nt lake-dwelling just then discovered on the farm of 
Lochlee, in the parish of Torbolton, Ayrshire: Since then 
a senes of excavations have been made with the view of 
ascertaining the exact nature of this structure, in the 
course of which a large collection of most interesting 
relics has been made. 

In the year 1839, while a small lake on this farm was 
dried up for agricultural purposes, the 
labourers was directed to a singular 
l^Und, in which, on cutting drains through it, they 
e^qsea some wrought wo<^-work ; but their ooservations, 

if la voL xlil of the 

66 Scotland, and in vol. u. 06 the 

C«l*CUwi» of the Ayr^rc and WlutowneWre Atehmolofficnl Awomtion. 


thoqgh freely talked of in the neighbourhood at the time, 
led to no further results till forty years later, when it was 
found necessary to re-drain the locality, and hence the 
present investigations. By a curious coincidence the 
early drainage at Lochlee was made in the same year 
that Sir W. R. Wilde discovered and examined the first 
Irish crannog, viz., that of Lagore in County Meath. The 
Irish discovery, however, owing to a general system of 
drainage that was then going on, led at once to the most 
brilliant results, so that it soon became apparent that 
crannogs existed very generally over the country. Up to 
the present time over a hundred have been examined, and 
have furnished the Irish museums with a vast collection 
of relics. In the year 1854 a great impetus was given to 
the study of these researches by the discovery of the 
remains of ancient lake villages in Switzerland, which 
have now become so famous and well known all over the 
continent of Europe; but it was not till 1857 that the 
subject began to attract the attention of Scottish archaeo- 
logists. In this year Mr. Joseph Robertson read a paper 
to the Society of Antiquaries of Scotland, and in 1866 
Dr. Stuart, who was then Secretary to this Society, 
collected and published all the scattered notices of Scottish 
crannogs known up to that date. Since the publication of 
Dr. Stuart^s elaborate paper no further investigations on 
Scottish crannogs, with the exception of an occasional 
notice of a fresh discovery of ^he site of one, ^have been 
recorded. 

But though traces of these crannogs, Jiave been found 
in almost every county of Scotland, there has been no- 
systematic examination of them worthy of comparison 
with the investigations that have been made in other 
countries ; nor, with the exception of a few articles found 
at Dowalton, is there any collection of relics which would 
enable arch ecologists to form an opinion with much 
certainty as to the purpose they served in the social 
economy of the period they represent; nor can their 
range in the dim vista of prehistoric times be determined 
with greater accuracy. 

Before the Lochlee Lake was originally drained no one 
appears to have surmised that a small island (visible 
only in the summer time) which formed a safe habita- 
tion for gulls and other sea-birds during the breed- 
ing season, was formerly the residence of man. It was 
situated near the outlet of the lake- basin, and the nearest 
land, its southern bank, was about seventy- five yards 
distant. The general appearance which it presented 
when the present investigations were commenced was 
that of a grassy knoll, drier, firmer, and slightly more 
elevated than the surrounding field. Towards the cir- 
cumference of this mound the tops of a few piles were 
observed barely projecting above the grass. Guided by 
these the workmen dug a deep circular trench, in which 
they exposed numerous piles and transverse beams having 
square-cut holes in their ends, through which the former 
projected about eighteen inches or two feet. In the 
course of further explorations it became apparent that 
these piles formed a series of stockades surrounding a 
somewhat circular space about fifty feet in diameter. 
Beyond this circle on the south side there were indications 
of other rows of uprights which appeared to unite into 
one on the north side. Here, instead of further rows of 
piles, the corresponding space was occupied by an 
intricate arrangement of wo^work, consisting of young 
trees and stout branches, mixed with slanting stakes and 
logs running in all directions, the whole fonning a dense 
protective barrier. The diameter of the island was about 
120 feet. The central area was about thpe feet lower 
than the surrounding stockades with their transverses, 
and had a flooring of prepared logs resembling railway 
sleepers. Near the centre of this log pavement were found 
four circular hearths placed one above the other with an 
interval between each of 18 inches to 2^ feet. These 
hearths were neatly constructed of flat stones of various 
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sites* and had a raised rim round them, also formed 
of dat stones, but uniformly selected and set on edge* 
Each of them was imbedded in a thin layer of clay, 
■which extended several feet beyond, and the intermediate 
strata consisted of ashes, charcoal, and small bits of burnt 
bones. The top of the upper hearth was 7 feet 9 inches 
above the log pavement, but only about one foot below the 
surface of the mound, so that the greatest depth of the 
accumulated rubbish since the log pavement was laid 
would be about feet, The lowest or first fireplace was 
separated from the log pavement by a thick layer of turf 
and then a layer of clay. 

On a level with the third hearth, counting from below, 
there were decayed portions of several massive stakes, 
with square-cut ends which appeared to have been the 
remains of a hut. One stake was found to have a small 
portion projecting from the centre of its base, which 
neatly mortised into a hole formed by a piece of wood, a 
dat stone, and some clay^ and another had pressed down 
the portion of clay on which it rested nearly a foot. It 
■was thus evident that the stakes were so formed as to 
prevent them as much as possible from sinking by pres- 
sure. Immediately below this level, all over the area of 
the log-pavement, but more particularly wuthin a circle a 
few feet from the fireplace, most of the relics were found. 
Close to this hearth, but about two feet lower, we extracted 
the skeleton of an animal like that of a goat or sheep, the 
skull of which was entire, and bad short horn-cores 
attached to it. The relic bed was made up of partially 
decomposed vegetable matters, and could be separated 
into thm layers ; the common bracken, moss, parts of the 
stems of coarse ^ass, heather, and large quantities of the 
broken shells of hazel-nuts were frequently met with. 
One of the latter was found to have a hole gnawed in it, 
as if made by a squirrel. 

The space immediately beyond and on the south side 
of the log pavement, extending between it and the outer 
circles of piles, was occupied by a refuse heap or midden, 
consisting of gritty ash, decayed bones, and vegetable 
matters. Its breadth was ten or twelve feet, and its length 
from east to west nearly double that. Its surface was 
three feet below that of the field, so that its average depth 
would be about four feet. Some important relics were 
found here, such as metal instruments and daggers, two 
fibulae, several wooden vessels, and a few bone imple- 
ments. It is noteworthy that the metal objects were all 
comparatively near the surface of the midden, and also 
that no boars’ tusks were found in it except at its very 
lowest stratum. 

The probable existence of some kind of communication 
between the crannog and the shore of the lake was sug- 
gested at an early stage of the investigations by the 
discovery of a few oak piles in a drain outside the mound 
on its south side. Upon making excavations in The line 
thus indicated a very singular wooden structure was dis- 
covered, which I found no less difficult to comprehend 
than it now is to describe. The tops of upright stakes 
were first revealed, which seemed to conform to no regu- 
lar arrangement, but by and by, in addition to single piles, 
groups of three, four, and five, here and there, were 
detected. The first horizontal beam was reached 7 feet 
below the surface of the field, which proved to be one of 
a complete network of similar beams lying in various 
directions. At a depth of 10 feet the workmen could 
-find no more horizontal beams, and the lake silt became 
harder and more friable. The reason of grouping the 
piles now became apparent. The groups were placed in 
a somewhat zigtig fashion near the sides of the gangway, 
and from each there radiated a series of horizontal beams, 
the ends of which crossed each other and were kept in 
position by the uprights. One group was carefully in- 
spected. The first or lowest beam was right across ; the 
next lay lengthways, and of course at right angles to the 
former ; then three or four spread out diagonally, like a 


fiin, and terminated in other groups at the opposite side 
of the gangway ; and, lastly, one again lay lengthways. 
Thus each beam raised the level of the general structure 
the exact height of its thickness, though large lozenge- 
shaped spaces remained in the middle quite dear of any 
beams. The general breadth of the portion of this 
unique structure examined was about jo feet, and its 
thickness varied from 3 to 4 feet A large oak plank, 
10 feet long/ showing the marks of a sharp cutting instru- 
ment by which it was formed, was found lying on edge at 
its west side and beyond the line of piles, but otherwise 
no remains of a platform were seen. AH the beams and 
stakes were made of oak, and $0 thoroughly bound 
together that, though not a single joint, mortise, or pin 
was discovered, the whole fabric was as firm as a rock. 
No relics were found in any of the excavations along the 
line of this gangway. 

The thickness, composition, and mode of structure 
of the island itself was ascertained by sinking a shaft 
at the south end of the log pavement («>., near the 
centre of the island). This shaft was rectangular in 
form, and large enough to allow three men to work in it 
together. After removing the three or four layers of oak 
planks which co|jstituted the log pavement, we came upon 
a thin layer of brushwood, and then large trunks of trees 
laid in regular beds or layers, each layer having its logs 
lying parallel to each other, but transversely and some- 
times obliquely to those of the layer immediately above or 
below it. At the west end of the trench, after removing the 
first and second layers of the log pavement, we found 
part of a small canoe hollowed out of an oak trunk. This 
portion was 5 feet long, 12 inches deep, and 14 inches 
broad at the stem, but widened towards the broken end, 
where its breadth was 19 inches. This was evidently 
part of an old worn-out canoe, thus economised and used 
instead of a prepared log. Much progress in this kind 
of excavation was by no means an easy task, as it was 
necessary to keep two men constantly pumping the water 
which copiously flowed from all directions into the trench 
and even then there always remained some at the bottom* 
As we advanced downwards we encountered layer upon 
layer of the trunks of trees with the branches closely 
chopped off, and so soft that the spade easily cut through 
them. Birch was the prevailing kind of wood, but occa- 
sionally beams of oak were found, with holes at their 
extremities, through which pins of oak penetrated into 
other holes in the logs beneath. One such pin, some 3 
or 4 inches in diameter, was found to pass through no 
less than four beams in successive layers, and to ter- 
minate ultimately in a round trunk over 13 inches in 
diameter. One of the oak beams was extracted entire, 
and measured 8 feet 3 inches in length and 10 inches in 
breadth, and the holes in it were 5 feet apart. Others 
were found to have small round projections, which 
evidently fitted into mortised holes in adjacent beams. 
Down to a depth of about 4 feet the logs were rudely 
split, but below this they appeared to be round rough 
trunks, with the bark still adhering to them. Their 
average diameter would be from 6 inches to i foot, and 
amongst them were some curiously gnarled stems occa- 
sionally displaying large knotty protuberances. Of course 
the wood in the act of digging the trench was cut up 
into fragments, and, on being uncovered, its tissues had a 
natural and even fresh-like appearance, but in a few 
minutes after exposure to the arr they became as black 
as ink. Amongst the dSHs thrown up from a depth of 
6 feet below the log pavement I picked up the lai^er por- 
tion of a broken hammer-stone or polisher, which, from 
the worn appearance presented by its fractured edges, 
must have ^en used subsequently to its breakage. After 
a long and hard day’s work we reached a d^th of 7 feet 
4 inches, but yet there were no indications of approaching 
the. bottom of this subaqueous fabric. However, towi^s 
the close of the second day’s labour, when the |Mfobability 
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of total disoomtiture in reaching the bottom was freely 
talked of| our most enexgetic foreman announced^ after 
cutting through a large flat trunk 14 inches thick, that 
tmdemeath this he could And no trace of further wood- 
work, The substance removed from below the lowest 
logs consisted of a few twigs of hasel brushwood, im- 
bedded in a dark, firm, but friable, and somewhat peaty 
sod, which we concluded to be the silt of the lake depo- 
sits before the foundations of the crannog were laid. 
The depth of this solid mass of woodwork, measuring 
from the surface of the log pavement, was 9 feet 10 inches, 
or about 16 feet from the surface of the field. Amongst 
the very last spadefuls pitched from this depth was found 
nearly one-half of a well- formed and polished ring made 
out of shale, the external and internal diameters of 
which were 34 and 2 inches respectively. 

In all the trenches made at tne maigin and beyond the 
crannog the stuff dug up was of the same character and 
composition. First or uppermost there was a bed of fine 
clay rather more than 2 feet thick, and then a soft, dark 
substance formed of decomposed vegetable matters. The 
source of the latter was evident from the occurrence in its 
upper stratum of large quantities of leaves, stems, branches, 
and the roots of stunted trees apparently in situ. This 
uniformity in the composition of the silt forming the bed 
of the lake points to the fact that for centuries the increase 
was due principally to the decomposition of vegetable 
matters, while latterly it was caused more by a deposi- 
tion of fine clay. A change so marked in the sediment 
can only be accounted for by a. corresponding change in 
the surrounding scenery, and no explanation is more likely 
than that the primaeval forests had given place to the 
inroads of agriculture, when some of the upturned virgin 
soil would be washed down, as it still is, by every trickling 
rill that finds its way into this lake basin. 

The remains of human industry found during the exca- 
vations of the Lochice Crannog, calculated to throw light 
on the civilisation and social economy of its occupiers, 
are very abundant. They comprise a large variety of 
objects, such as warlike weapons, industrial implements, 
and personal ornaments, made of stone, bone, horn, 
wood, metal, &c. In the following description of them I 
have adopted the principle of classification suggested by 
the materials of which they are composed : — 

I . — Objects made of Stopu 

Hammer Stones . great many water-worn pebbles, of 
a similar character to those observed in the surrounding 
glacial drift and river courses, which were used as 
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diameter of the largest measuring 6 inches, and the rest 
graduating downwards to about the half of this. Two 
are flat and circular, and show friction markings all round, 
while other three were used on their flat surfeces only. 
One of these is divided into two portions, each of which 
was picked up separately, about a yard asunder, and found 
to fit exactly. It would thus appear that it was broken 
while being used on the crannog, and then pitched aside 
as useless. 

Heating-Stopies a$id Sling- S tones. —k large number of 
round stones, varying in sire from half an inch to three 
inches in diameter, some having their surfaces roughened 
and cracked as if by fire, but others presenting no marks 
whatever, were met with. The former might have been 
used as heating-stones for boiling water in wooden 
vessels-^the only ones found on the crannog — the latter 
as sling-stones or missiles. 

Anvil . — About a foot below the surface, and a few feet 
to the north of the upper fireplace, a beautiful quaru 
pebble was found, y^hich has the appearance of having 
been used as an anvil. It is of a circular shape, flat 



Fit;. 2. — Stone Celt (Scale i). 

below, somewhat rounded above, and measures 27 inches 
in circumference. 

Sharpening-Stoncs or Whetstones . — Five Avliet stones 
were collected from various parts of the island. They are 
made of a hard, smooth clay stone, one only being made 
of a fine-grained sandstone, and vary in length from 5 to 
7 inches. 

Polished Only one polished stone celt was found. 

It is a wedge-shaped instrument si inches long and 2 
broad along its cutting edge, which bears the evidence of 
having been well used,"and tapers gently towards the other 
end, which is round and blunt. It is made of a hard 
mottled greenstone (Fig. 2.). 

Querns . — Five upper, and portions of several lower 
quern stones were disinterred at different periods, all of 
which, however, with the exception of a pair found over 
the log pavement, and an upper stone observed towards 
the west margin of the crannog, were imbedded in the 
dt^bris not far from the site of the fireplaces. Some are 
made of granite, while others are of schist or hard whin- 
stone. ^ ^ j 

Cup-marked Stones . — Two portions of red sandstone^ 
having cup-shaped cavities about i inch deep and 3 inches 
in ^ameter, were found amongst the debris. One of 
them was lying underneath, and as if supporting one of 
the homontal raised beams at the north side of the 
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craimog. The other, the position of >rhich was not 
determined, has two circular grooves or rings round the 
cup, the outer of which is 9 inches in diameter (Fig. 3). 



Fig. 3.— Cup Stone (Scale J). 

Other Stone Amongst a variety of other stone 

relics there is one peculiar implement manufactured out 
of a bit of hard trap-rock. It presents two flat surfaces 
3 inches in diameter, with a round periphery, and is 
inch thick. 

Flint implements . — Only three flint implements were 
found on the crannog — a large knife flake 3 inches long 
and inch broad ; the posterior portion of another flake ; 
and a beautifully-chipped horseshoe-shaped scraper here 
figured (Fig. 4). 

Spinale whorls . — Three small circular objects, sup- 
posed to be spindle whorls, are here classed together. 
Two are made of clay, and were found in the relic bed 
near the fireplaces. The smaller of the two (Fig. 5) is 


Fig. 4.-* Flint Scraper (Scale; 1). Fic. 5.“~Clay Spindle Whorl{Scalc 0 - 

inch in diameter, and has a small round hole in the 
centre; the other has a diameter of i| inch, and is only 
partially perforated, just sufficiently to indicate that the 
act of perforation had been commenced, but not com- 
pleted. The third object is a smooth, flat, circular bit of 
stone, inch in diameter and J inch thick, and is 
perforated in the centre like a large" bead, 

(To be continued.) 


NOTES 

Tua Royal Society of Edinburgh has awarded the Keith 
Medal for the biennial period 1877-79 to Prof. Fleeining Jenkin 
for his paper on the application of graphic methods to the 
determination of the efficiency of machinery. 

Prop. Hbnrv J. S. Smith, F.R.S., Savilion Professor of 
Geometry in the University of Oxford, has been made a Corre- 
sponding Member of the Academy of Science of Berlin, 

Ox the 16th inst. the International Congress of Meteorology 
will meet at Vienna, 

\ 

The honorary degree of LL.P. has been conferred by the 
University of Glasgow on Mr. Edward John Routh, M.A., 
F.ICS., and Dr. Micliacl Foster, F.R.S. 


Peop. W. H. FtowER, LL.D., F.R.S,, will give a disoonrse 
at the Royal Institution, on Fashion in Deformity, at the evening 
meeting on Friday, May 7. 

Prof, Huxley will deliver the inaugaral address at the 
opening of the Science College at Birmingham on October I, 

Sir Wiluxm Thomson will preside at the meeting of the 
Physical Society on Saturday afternoon, and will make some 
brief conununications to the Society. 

Prof. Henry Tanner, F.C.S,, Senior Member of the 
Royal Agricultural College, and Examiner in the Principles oi 
Agriculture under the Government Department of Science, has 
been appointed Professor of the Principles of Agriculture in the 
Royal Agricultural College, Cirencester. 

The fifty-first anniversary meeting of the Zoological Society 
was held last week. The report of the council was read by Mr. 
Sclater, F.R.S. , the secretary. It stated that the number of Fellows 
on December 31, 1879, was 3,364 against 3,41$ at the same date 
of the previous year, 145 new Fellows having been elected, and 
189 removed by death or other causes during the year. In 
consequence of the bad weather, which had seriouiily affected the 
garden receipts, and* of the general depression in business which 
hat;l prevailed in 1879, the income of the society showed a falling 
off as compared with that of 1878, but not to any serious amount ; 
the total receipts having been 26,463/. in place of 27,944 in 1878, 
The total assets of the society on December 31 last were estimated 
at 38,051/., and the liabilities at 9,960/. The number of 
visitors to the gardens in 1879 had been 643,000, against 706,713 
in 1878. 

The general meeting of the German Geometrical Society will 
be held at Cassel on July 4*7 next. 

In the last week of April an extraordinary fact was observed 
at Montsouris. We have stated already that the electrical 
observations are 'Jaken eight times daily with a. Thomson 
electrometer and recorded ; out of the eight readings registered 
on April 28 not less than six were negative, and on the following 
day seven were of the same sign. The occurrence is so extra- 
ordinary that it has been referred to in the papers as a fair 
characteristic of tlie season. 

A LARGE and influential committee of shipbuilders and marine 
engineers has been formed in Glasgow for the purpose of pro- 
moting an exhibition of naval and marine engineering models in 
Glasgow. It is proposed that the exhibition shall be opened in 
the Corporation Galleries in November and remain open for six 
months, Mr. James Paton, the Superintendent of the Glasgow 
Museum and Galleries, |has been appointed Secretary to the 
Committee. 

At the next meeting of the Society of Telegraph Engineers 
Dr. Siemens is going to bring forward hia latest development of 
his dynamo machine, and of the influence of the electric light on 
vegetation. 

The Whit -Monday excursion of the Geologists’ Associate 
will be to Oxford, under the direction of Prof. Vrcstwldaand 
and Mr. James Parker. It will last over two days. The long 
excursion of the Association will be to Bristol on August 2 and 
following days. 

From the Report of the New York Central Park Menagerie 
we leai-n that that establishment has now 423 mammals, ropre 
sentirtg $6 genera and 98 species ; 753 birds, of 102 genera, 134 
species; 30 reptiles, of 8 genera and 10 species; or 1,206 
animals in all. The additions in 1879 numbered 668. 

Hey WOOD of Manchester has issued, for the small price of 
sixpence, the eleventh series of the Manchester Science Lectures 
for the People, containing lectures on ** Islands/* by Mr. A. R. 
Wallace ; ** The Age of Dragons," by Mr. B. W, Hawkins ; 
''Palestine in its Physical Aspects,” by Canon Tristram; and 
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Traps to Catch Sunbeams/’ by Capt, Abney. We arc sorry 
to learn from Prof. Roscoe’s preface that the interest in these 
lectures having died out, they are to be discontinued. Never- 
theless, as he says, they Irnve undoubtedly done great good both 
when delivered and in the remarkably cheap form in which they 
have been published. The scries, as a whole, has been a genuine 
success. 


At the Annual Meeting of the Royal Institution on May i, 
the Annual Report of the Committee of Visitors for the year 
1879, testifying to the continued prosperity end efficient manage' 
ment of the Institution, was read and adopted. The real and 
funded property now amounts to nearly 85,000/,, entirely derived 
from the contributions and donations of the Members. Forty- 
nine new Members paid their admission fees in 1879, 


We understand that Dr. James Geikie, F.R.S., will shortly 
send to press a work entitled Prehistoric Europe — a Geological 
Sketch,” which treats of the principal climatic and geographical 
changes which have taken place in our continent since the 
commencement of the Pleistocene or Quaternary period. Mr, 
Stanford will be the publisher. 


Tme Council of the Society of Arte have decided to summon 
a public Conference to consider the question of supplying London 
with pure water. The date for the Conference has been fixed 
for Monday, May 34, and succeeding days. The arrangements 
for the Conference are now being considered by a committee, 
and fidl announcements will be made as early os possible. 


SiKCE November last, instruction by means of lectures and 
laboratory practice, in connection with the City and Guilds of 
London Institute for the Advancement of Technical Education, 
has been given during the evening in Chemistry and Physics as 
applied to the Arts and Manufactures, by Prof. Armstrong, 
Ph.D., F.R.S., and Prof. Ayrton, A.M. Inst. C.E., in rooms at 
the Cowper Street Schools, Finsbury. On and after May 10, 
day classes will also be established, adapted to the scientific 
requirements of persons partially engaged, or intending to engage, 
in the manufacturing industries. The object of these day classes 
is to afford such preliminary training as is necessary for those 
who may desire, later on, to study particular branche.s of Applied 
Chemistry or Physics, for which special accommodation will be 
provided in the new buildings. Two courses, each of twenty- 
fonr lectures, in Chemistry and Physics will be given on two 
afternoons per week during May, June, and July, for imparting such 
knowledge of the general principles as is necessary for the after- 
understanding of the various branches of AppUetl Chemistry and 
Physics Chemistry, Wednesdays and Fridays, at 3 to 4 o’clock ; 
Physics, Wednesdays and Fridays, at 4 to 5 o’clock. Prof. 
Ayrton will also give a special laboratory and tutorial course in 
Electrical Engineering ; and Prof Armstrong will give a similar 
course for instruction in Photographic Chemistry. Students 
desirous of attending either of these courses are requested to 
communicate with the respective Professors at the ijresent 
temporary laboratories, Cowper Street, Finsbury, E.C, before 
May ro, stating the times at which they could attend, and the 
maximum number of hours they could devote to the subject. 

We learn from Catania, under date April afi, that the 
inhabitants were apprehending an 'eruption of Etna. An im- 
mense cloud of smoke has been observed. 


A Parisian speculator has inaugurated the aeronautical 
^son by a private ascent on April 25 at La ViUette gasworks. 
The balloon, of only 300 cubic meters capacity, bore one aero- 
kilograms of handbills, which were distributed all 
over Paris, Xhe wind being slight, with a favourable direction, 
thousands of these prospectuses were picked up by street pas- 
wngers and largely read. ■ The whole expense of the aerial 
cxpcflition, gas and everything, did not exceed lo/. sterling. 


appearance in the vineyards on 
WMite part of the Gulf at PurruoH and 
beinff ta.Wn T Precautionary measures arc 

t n ^ now confined to 

CetaniietU, li likewite reported near Meseln#. 


The Gaziiffe states that the line of railway which has 

been in contemplation for «ome time past between Tokio and 
Mayebashi will soon be commenced. The surveys are com- 
pleted, and it is said that the line will traverse a rich district, 
and is expected to prove a great b^efit to the country, 

An exhibition of apparatus and products relating to bee- 
culture will be held at Schwerin on August *8-30 next. 

The Electrotechnical Society at Perlin, which was founded 
on December 20, 1879, begins the second quarter of its existence 
with no less than 1,248 members. 

The Emperor of Austria has presented the large gold medal 
** for arts and sciences” to Dr. Karl Ritter von Scherzer in 
recognition of his latest work, “Die britischen WcU-ludustrien." 

The of the Rugby School Natural History Society for 

1879 is fairly encouraging. Several creditable papers arc given 
by the members ; we should like to see more papers of this class 
and fewer lectures by grown up outsiders, some of which seem 
to us quite inappropriate in a Report of this kind. 

**The International Dictionary for Naturalists and Sportsmen 
in English, French, and German,” by Mr. Simpson- Baikie 
(Triibncr and Co.), is a very useful book of reference, and con- 
tains a good many scientific terms, especially connected uith 
natural bi.story, 

**The Sportsman’s Guide” to the riverp, lochs, moors, and 
deer forests of Scotland comes once more to remind us of the 
hills and the heather, and to recall the memory of pleasant days 
spent on loch and river. It bears evidence of careful revision, 
and wc arc sure wdll prove useful to the tourist of scientific 
tastes, even if he be no disciple of the rod or gun. 

It is known that M. Jamin, member of the French Institute, 
has patented an electric lamp in which the light is directed by an 
electrical current. A public company has been formed \Yith a 
capital of 8,000,000 francs for the working of the patent. 

The French Minister of Fine Arts has entered into an agree- 
ment with the JablochkofT Electric Light Company to light the 
palace during the whole of the two months devoted to the 
e.xhibition. The number of lights fed by the machinety is about 
400, and the motive power regarded at about 320 horses. The 
inaugitration was to take place on May i, and a large crowd 
had congregated to witness the process. But the crank of one 
of the principal engines broke, and it w as necessary to postpone 
the opening for a few days. In spite of the growing opposition 
of the friends of the gas co npany, M. Gamier, the architect of 
the Paris Opera, will establish a trial of the principal electrical 
burners, to decide wdiich is the more really fit for use in the 
hoa«e. 

The additions to the Zoological Society's Gardens during the 
past w^eek include a Common Ocelot {Felis pardaUs) from South 
America, presented by Mr. Stephenson Clarke; two Elliot's 
Guinea Fowls {Numida eUioti) from East Africa, presented by 
the Rev, Thos. Wakefield ; two American Bam Owls (Strix 
flamnm] from Jamaica, presented by Mr. G, E. Dobson, 
C.M.Z.S. ; a Koala (Phascolarctus cinereus) from South-East 
Australia, a Grey Squirrel {Scumts cinerms) from North 
America, two Blue-streaked Lories {Eos reficuhta) from Timor 


lAttti twt> Prince Albcrt*s Curewowfi {Crax alberH) from 
Coltunbki purchased ; two Common Foxea {Cams vtUpes)^ four 
ChiUati Pintails {Dafila sfinicauda)^ bred in the Gardens, 


OUR ASTRONOMICAL COLUMN 

Th£ Comet of iio(5.— Amongst the comets which were 
thought to present certain indications of identity with the great 
comet of 1843 was that recorded by a large number of European 
hiKtoriaas, as well as in the Chinese Annals, in the year 1 106. 
The circumstances of its appearance may be thus briefly stated ; 
On the 4th of February, or, according to others, on the 5th, a 
star was seen which was distant from the sun “ only a foot and 
a half ; it was observed from the third to the ninth hour of the 
day. Matthew Paris and Matthew of Westminster distinctly 
term it a comet, Pingre, not having the experience of the comet 
of 1843 as a precedent, questioned the possibility of seeing one 
of these bodies at so small a distance from the sun as the above 
expression may be taken to imply. Now, however, we are able 
to connect, with much probability, the star viewed in the ^y^time 
with the comet which on February 7 was di«;covcrcd in Palestine 
about the commencement of the si^ Pisces, On this day, we 
are told by three contemporary writers, a comet appeared in that 
quarter or the sky where the sun sets in winter, and occasioned 

f reat surprise; a white ray extended from it to a great distance. 

Vom the time of its first appearance **the comet itself and the 
ray, which had the whiteness of snow, diminished day by day.” 
Others, on the contrary, say that the train, which had a more 
than milky whiteness, appeared to increase daily. In the west 
of Europe it does not seem to have been remarked till February 
16 or 18, According to some writers it was visible only a fort- 
night, others say tliat it continued to shine for forty days, or 
during (he whole of Lent, from February 7 to March 25 ; an 
eye-witness records that after fifty days the most acute vision 
only sufficed to distinguish it with difficulty. There is similar 
contradiction respecting the aspect of the comet, though most of 
the historians testify to its great brightness and apparent magni- 
tude, On Fehniary 10, according to Gaubifs manuscript, ured 
by Pin^cf for his ** Cometographie,” it wa*^ near the end of the 
sign Pisces, with a tail 6<ij in length. European chronicles 
mention that the tail extended to the beginning of the sign 
G^ini, under the ' constellation of Orion, whence, as Pingre 
3X)ints out, the latitude of the comet must have been south, while 
as the sun was in 25“ of Aquariu*, it could hardly be less 
advanced than itf* or 12° of Pisces to be seen in the evening 
after sunset. Thence, about February 16 or 18, it moved to the 
western quarter of the heavens, and after many days had elapsed, 
as Pingr6 records : '* La cometeparut du c 6 t <5 da septentrion vers 
Poccident : sa queue, semblablc a une grand poutre, regardoit la 
partie du ciel qui cst entre Ic septentrion ct I’oricnt ; on la voyoit 
jusque vers Je milieu de la nuit. Durant vingt-cinq jours elle 
Drilloit de la mfime mani^rc ii la memeheurc.” Williams, in 
his account of comets mentioned in the Chinese annals, has a 
notice of the one in question. In the reign of Hwuy Tsung, 
the 5th year of the epoch Tsung Ning, the ist moon, day Woo 
. Seuh fuo6, Febnnry 10), a comet appeared in the west. It 
was like a great Pei Kow (a kind of vessel or measure). It 
appeared like a broken-up star. It was 60 cubits in length and 
3 cubits in breadth. Its direction was to the north-east : it 
passed the sidereal division Kwei (determined by j8, « Andro- 

medie and stars in Pisces), and through the divisions Ixw 
(determined by a, y Arietis), Wei the three stars of 
Musca), Maou (by the Pleiades), andTPeih (by a, y, 8, &c., 
Tauri), It then entered the clouds and was no more seen. 
Williams, doubtless influenced by this last expression, and the 
object having been said to resemble a broken-up star, and 
probably overlooking the presence of the comet recorded by the 
European historians in the same part of the sky, add.s : This 
appears to have been a large meteor, as it seems to have been 
seen for a short time only. ” But there can be little hesitation, w'c 
think, in identifying the body remarked in China with the 
European comet, its track through the constellations, as given by 
Williams, which agrees with Gaubil’s manuscript, representing 
very satisfactorily the particulars found in the European 
chronicles. 

In 1843 Tangier and Mauvais, reducing their elements of the 
great comet of that year to 1106, and assuming the perihelion 
passage to have taken place on February 3, found the following 
geocentric track. 


Feb. 4, Long. 334, Lai - 3 Feb. |6, Long, 4, Lot. -at 

7 i >» 335 i — 10 March 5 » ,1 4^ i* *"38 

M 345 . .. as. M ^ "37 

And they condude* tn admettant que la com^te de 1106 est 

une ap^mrition de la com^te de 1843, toutes les observations 
sont satisfaites.*' It is not easy to see how such an inference 
can have been drawn in face of the circumstances mentioned by 
the historians during the later 'period of the comet^s visibility, 
when it was seen to the nortli of west, wdth a tail extending 
towards Me mrik-easi ; a condition wholly incompatible with 
the elements of the comet of 1843, which body did not remain 
on the northern side of the ecliptic so long as three hours. On 
reducing Hubbard's parabola of 1843 to 1106 we have the 
^llovring positions, assuming perihelion passage February 3*5 

G.M.l'. Long, Lat. Log, r. Log. a, Intensity 

h, „ . of Light. 

Feb. 4, o ... 322-9 ... - 17 ... S‘8o8o ... 9*9704 ... 377*6 

19, 8... 12*6 ... -25-1 ... 9^8377 ... 9*9543 ••• 

March 25, 12 ... 60*3 ... -27*3 0-1725 ... 0*2619 ••• ^'^3 

These places are in agreement with those found by Laugier 

and Mauvais; that for March 25 corresponds to K.A. 63*’7, 
Dccl. “6" *4* 

It is well known that the comet of 1106, with better reason, 
was long supposed »to be identical with the famous comet of 
1680. That point has been discussed elsewhere. Our object 
now, since the po.ssibiIity of the identity of the comet of 1106 
with that of 1880 and 1843 has been again mooted, is to draw 
attention to the main difficulty that exists in the acceptance of 
the idea. 


PHYSICAL NOTES 

^ M. Antoihe Breouet, at a lecture upon Recent Advances in 
Teleipraphy, exhibited some ingenious apparatus illustrating the 
principles of the duplex and quadruplex telegraph, the actions 
of the electric currents being most successfully represented by 
the flow of water in tube *, 

Prof, Carmichael describes, in the Amcruan y&urnal oj 
Science^ a device for rendering tlie sonorous vibrations of a flame 
visible to a whole audience. He passes coal-gas through a 
Konig's manometric capsule, and then leads it liy a tube into a 
burner inclosed in a small mica cylinder or lantern, which is 
rotated cither in a vertical or a horizontal plane. The ring of 
light thu.s produced is broken up by the sonorous vibrations into 
a serrated form, the forms of the serrations vatying with the 
nature of the sound. To increase the brilliance or the light the 
gas is previously passed over a sponge soaked in some volatile 
hydrocarbon such as ** gasoline” or “ benzoline,” and oxygen is 
also supplied into the mica lantern. A shrill whistle produce® 
very fine serrations invisible thirty feet away. The human voice 
at ordinary loudness produces serrations two or three indies 
deep round the ring. A modified capnde jjlaced upon the 
various parts of a vibrating body serves to investij^ate their 
inodes or vibration, nodal points, &c. 

Some curious experiments on the magnetic behaviour of elder* 
pith have lately been made by M. Ader, Pith-balls placed ia a 
pow’crful magnetic field are strongly attracted. 

Prof. Rowland contributes a long and careful memoir upon 
thermometry and the mechanical equivalent of heat to the 
i Transartions of the American Academy of Arts and Sciences* 
His results differ by about *25 per cent, from the accepted 
numerical determinations of Joule’s equivalent. Amongst other 
matters noticed in this memoir is an alleged decrease in Uie 
specific heat of water at higher temperatures, 

A^ contemporary gives the following method of illustrating 
the indestructibility of matter : — Two aealed glass tubes of eqiuu 
weight, one of them containing oxygen and a little powdered 
charcoal, are prepared. The <ffiarcoal may be caused to bura 
away completely by heating it by means of a small flame. On 
placing the two tubes on a balance it will be seen that Urcre has 
been no variation in weight. 

The process of electrodeposition is now finding a useful appU* 
cation in the production of bronze statuary, where it promises to 
supersede the process of casting. The £lectronretalIui|rical 
Company of Brussels liave just produced a colossal statue of Va» 




Ejflt Vf tlwi d^p6ri;tkii!l tsf copper electrically npon the clay 
l^e proattctloii of hrontes may be rmilv carried out 
oik A hr the foUotdng process commaolcated to the 


oik A W the foUotdike procdis commaolcated to the 

Mistpfy Jmt$uU^ and wbich possesses some elements of 
novelty*, 'take any ydaater figure or ^oup* boil in sterine, then 


Washin^on on the X5th inst*^ and lias ^ne to the Senate for 
final action* This is a great step in advance, and augurs well 


blacklead and plunge in a copper bath. Attach a very weak 
battery, and deposit very slowly a thin coating of copper. Now 
remove from the bath, and b^e in an oven until the plaster 
model shakes out in dust. You have now a very thin copper 
reproduction of your model. Varnish this outside so as to pre- 
vent the further deposition, and replace in the bath. The copper 
will now be deposited on the inside surface, and you can thicken 
up to any desired point. For this second process a much stronger 
battery may be used. 

MM. Leclkrc and Vincent have described to the Physical 
Society of Paris an electrical instrument w hich will automatically 
record the notes played upon a piano. It can be adapted to a 
piano of any construction* 

Cloe^s thermoelectric pile has been recently improved by an 
addition which obviates the injurious effect of sudden and 
excessive heating of the junctions arising from alteration in the 
pressure of the gas, Tnis safety-apparatus consists of a small 
glass vessel about half filled with water, and closed by a cork 
stopper, through which pass two tubes, one going to the bottom 
and bein^ a branch of the tube by which the gas comes to the 
pile, whUc the other is shorter, at»d conducts any gas that may 
pass through it from the vessel to a gas-burner on another branch 
constantly lit. If the pre.«sure of the gas is weak the water 
closes the mouth of the longer tube ; if it increases the gas issues 
in bubbles in the Pquid and rises through the shorter tut^ to the i 
gas jet, where it Is lit. The arrangement is a sort of safety-valve, | 
and prevents the pressure from exceeding a certain amount, which j 
is reflated at will. 

M. Marcel Deprez has devised an ingenious apparatus for 
tianamitting a movement of rotation by electricity. The appa- 
ratus is composed of a transmitter and a receiver. The trans- 
mitter consists of two ordinary split- collar commutators set upon 
a common axis, but adjusted at right angles to each other. The 
receiver consists of two longitudinal armatures carrying coils of 
wire as employed in the earlier Siemens' magneto -electric 
machines. These also mu on a common axis and in posifions at 
right angles to one another : and they are placed in the magnetic 
fifld between the poles of a permanent magnet. Currents 
generated by a battery pass through the transmitter and are 
conveyed by wires to the receiver. For every position of the 
axis of the transmitter there is one jiosition — and one only — of 
stable equilibrium for the axis of the receiver. Hence the axis 
of the receiver follows all the movements of the transmitter ; 
turns at the same rate and in the same direction as the trans- 
mitter may be turned ; and makes the same number of revolutions 
precisely to within a quarter of a revolution. 

GEOGRAPHICAL NOTES 

The new number of the Geographical Society’s Procadings is 
chiefly occupied with a narrative of Lieut G. T. Temple’s voyage 
on the coasts of Norway and 1 -apland, illustrated by a map on 
which the depths of the ocean are well shown in colour, and by 
Mr. E. Hutchinson’s account of Mr. Ashcroft’s ascent of the 
River Binue last August, with remarks on the systems of the 


vcys, recently issued by HeUfarth of Gotha, An mterestiug 
letter from Mr, lliomson is afterwards given, furnishing informa. 
lion os to the progress of the East African Expedition. Among 
the geographical notes may be mentioned a summary of themoat 


raoent rumours respecting Frejevalsky and a description of routes 
from Dxungaria into Tibet, There is also an account of a visit 
pakd Mr, Woolley, of the Consular service, to the Island of 
Tsusl^ and Corea, and of the Rev, J. Chalmerses recent ex- 
plorations in the interior of New Guinea, in the course of which 
* considerable extent of previously unknown 
T wre followed by a communication on the 
1 1. India to Pishin and Candahar,” fur- 

, 1 ^ attached to the Tal Chotiali 

to ™ correcli<m of previous statements made resi>ecting 

a,.^ April aS we learn that the Howgatc 

Arctic Expedition Bill passed the House of Representatives at 


for Government aid to the Expedition,*' 

Under the title of ‘*La Exploradora” an association has 
been formed in Spain, through the instrumentality of Sehor 
Don Manuel Iradier, for the exploration and civilisation of 
Central A^ca, and in furtherance of its objects commenced the 
publication of a Rctetin in March* This association proposes to 
despatch an expedition from the west coast with what appears to 
be a somewhat ambitious programme. Its j>tarting- point would 
be the Bay of Corisco, whence it would traverse the Sierra do 
Cristal, and afterwards march by way of Mount Onschiko and 
the River Eyo towards Lake Albert. If successful so far, it would 
then visit Mount Gambaragora, in the Usongora range, to .riudy 
the peculiar population said to be found there. 1‘hen, turning in 
a north-westerly direction, it would make its way back to the 
Gulf of Guinea by Lake Liba and the Cameroons River. It is 
proposed that this ex]>edjtion should start at latest during the 
month of June, but wc arc not aware W'hcther the necessary 
funds for its journey of fourteen months have been jirovided. In 
the course of their march it is intended that the members of this 
expedition should devote themselves to the study of all the 
important problems yet unsolved in the central region of the 
African continent, and especially whether there be any conneC' 
tion between Lake Liba and the rivers Shary and Binue, 

It is stated that the Comte de Semelle is about to return to 
Africa, In order to undertake an exploring expedition up the 
river Binue. 

Dr. Regel, director of the Imperial Botanical Garden of St 
Petersburg, gave an account of the Flora of Turkestan at a 
recent meeting of the St, Petersburg Horticultural Society. 
Turkestan may be divided into two distinct parts— the w est, with 
a very mild climate, and the east, the climate of which is almost 
that of St. Petersburg. The flora of Tmkestan is exceedingly 
varied, much resembling that of Central Asia ; plants proper to 
the climate of Euroj^ grow there in small numbers. The eastern 
part abounds in Alpine specimens, and in general its vegetation 
approaches that of Europe, although quite as often plants are 
met with which are the sole product of Central Asia. Turkestan 
possesses neither lily nor tulip, and has very few conifers. 

Last w’eek we referred to Mr. E. Whymper’s mountaineering 
exploits in South America. Some further details arc given by 
Mr. Whymper himself in a letter to Mr. F. F, Tuckett in 
Tuesday’s Times, It is dated -from Quito, March i8. He 
says;— “You will be glad to hear that I have succeeded in 
polishing off Chimborazo, Corazou, Sincholagna, and Antisana. 
We have also passe<l tw enly six consecutive hours on the top of 
Cotopaxi. This last I reckon a feat, and I am not aware that 
any one has ever before encamped at so great an altitude as 
19,500 feet. Antisana is the most difficult of those we have 
been up, and few more difficult ascents have ever been made. 
We ore now going off to Cayambe, the mountain on the Equator, 
and shall try on the same journey to polish off Saranen and 
Cotocachi. Cayambe is thought to be an active volcano, but it 
is not certain that this is the case, neither is its height well 
determined. The height of Saranen is not known, but it is high. 
Cotocachi is the volcano which destroyed Ibarra some years ago, 
and is reputed to be 16,300 feet high. We have grown out ot 
being affected by rarefaction of the air, and can be quite gay and 
lively at 19,000 feel. At first 1 was fairly knocked over by it, 
and was rendered quite incapable. The Carrels also were nearly 
as bad. Tlie climate of Ecuador is the most utterly abominable 
tW can be imagined. 4||l^e have not had one single day fine from 
beginning to end, and not one view from a mountain top. An 
hour of clear w'cathor from 6 to 7 a,m. is the most you can reckon 
on, and after that everything Is bottled up in a mist. We carry 
about mercurial barometers everywhere, and boil water to an 
extent that would delight your heart." 

In the May number of their Chronicle the London Missionary 
Society announce the departure, on April 16, of a new expedition 
for East Central Africa, to reinforce the weakened and scattered 
party now there. The Rev, A. T. Wookey goes to join Mr. 
Hore at Ujiji, the Rev. D. Wilhams to Urambo, where Dr. 
Southon now is and Mr, W, S. Palmer, a medical missionary^ 
to Uguha, where, we presume, he will be stationed at Mtowa, 
near me Lukuga Creek. 

In their just-issued eighty-eighth Report the Committee of 
the Baptl^^t Missionary Society summarise the efforts of their 
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Congo Expedition to reach Stanley Pool by way of San Salvador 
and HahuU. Owit^ to tribal jealousies, the Makuta route has 
had to be given up, but fresh efforts are now being made to dis- 
cover some other route to the Upper Congo by Zombo or Sanda ; 
or should these prove unfavourable, to strike out an altogether 
new road, and so to reach Stanley Pool over hitherto untrodden 
ground. By latest advices it seems probable that they may be 
able to get there by Sanda {about two days* journey from 
Makuta), where Messrs, Comber and Crudgmgton have been 
well received, and have been allou^ed to establish a station. 

A ** ThU RINGER Wald ** Club, similar to the various Alpine 
clubs, has recently been formed at Eisenach. !An “Erzgebirge** 
Club is in course of formation at Joachimstbal (Bohemia). A 
Saxon Club for the closer investigation of the last-named moun- 
tain chain has existed for several years ; also a “ Rhdngebirge ** 
Club. These clubs do great service to tourists and the general 
public, and would be well worth imitating in our own mountain 
districts. 

^ Mr* Stanford has issued three nicely- printed maps in which 
tlie results of the recent elections are very clearly shown for 
England, Scotland, and Ireland, The maps have been designed 
by Miss E. Shaw-Eefevre. 

Mr. Stanford has just publishetl a “Geography for Little 
Children,’* by Mrs. Zimmern, which in a very simple and inter- 
esting way attempts to show the use of a man and teach some of 
the element 'iry points of physical geograpny. Its numerous 
attractive and quite original illustrations are an important 
feature. We have also received the forty -fifth edition of 
Cornwell’s “ Geography for Beginners.” 


SCIENTIFIC SERIALS 

The Journal of Anatomy and Physiology^ A^ormal and Patho- 
lo^cal^ vol. xlv. Part 3, April. — Prof. Turner, the structure of the 
comb-like branchial appendages, and of the teeth of the basking 
shark {Selache maxima) (with a plate), — Dr. G. Thin, on the 
ganglion-cells of the elephant’s retina.— Dr. J. H. Scott, on the 
structure of the style in the tongue of the dog. — Dr. 
A. H. Young, on the anatomy of the Indian elephant. — Dr. C. 
Creighton, illuatrations of the pathology of sarcoma, from cases 
of subcutaneous cystic tumours (three plates). — Dr. Dreschfcld, 
on a peculiar form of liver tumour (with a plate).— On a case of 
cerebellar tumour (with a plate).— Dr. T. Oliver, post-mortem in 
a case of extreme obesity. — Prof. J. Young, on the head of the 
lobster (with a plate).— W. S. Richmond, new abnormalities of 
the arteries of the upper extremity, with a plate. — Dr, R. J. 
Anderson, abnormal arrangement of the thyroid arteries (with a 
plate). — On a variety of the mylo-pharyngcus and other unxisual 
muscular abnormalities, — Drs. P. M ‘Bride and A. Bruce, the 
pathology of a case of fatal ear-disease (with a plate). — Dr. 1". 
Shepherd, notes on the dissection of a case of congenital 
dislocation of the head of the femur, — J. D, Brown, abnormal 
cystic artery, — Anatomical notes. 

Journal of the Royal Microscopical SocUtyi vol. iii. No. 2, 
April, i8So. — A. D. Michael, a farther contribution to the 
knowledge of British Oribatidn?, Port 2, with the assistance of 
C, P". George (two plates). — Dr. Lionel S, Beale, annual addieas 
as president. — J. W. Grove*;, on a means of obviating the reflec- 
tion from the inside of the body tubes of microscopes, witli sug- 
gestions for standard gauges for the same and for sub-stage 
fittings. — A. Nachet, on a petrographical microscope,— The 
record of current researches relating to invertebrata, civpto- 
gamia, microscopy, and bibliography^— Proceedings of the 
Society. 

Rams Internationale dcs Sciences^ April, — M. Gilkinet, on the 
development of the vegetable kingdom in geological times. — A, 
de Bary, on apogamous fungi, and on apogamy in general.— R. 
Blanchard, on .striated muscles in the monomyary acephalous 
moUnsks, and on the peritoneum of Seba’s python. 

The American Naturalist^ vol, xiv., No. 3, March. — G. 
Madoskie, the proboscis of the house-fly. — E. Coues, sketch of 
progress in mammalogy in the United States in 1879.— E. D. 
Cope, a review of the modem doctrine of evolution, being an 
abstract of a lecture delivered before the Californian Academy 
of Sciences (with several cuts of crania of Anura). — E, A, Smith, 
a paper concerning amber, — Notes on recent literature, General 
Notes, and ScienUfic News, 

No. 4, April— W, S. Barnard, protoplasmic dynamics (an 


attempt to find a cine “ to the mode in which molecular move- 
ment is transformed into the movement of masses **).-^C. S* 
Minot, a sketch of comparative embryology (IL, the ftsrtUisation 
of the ovum),— C. A, White, on the progress of invertebrate 
pdseontolo^ in the United States for the year 1879.— E. 
Cope, a review of the modern doctrine of evolution (concluded). 
— A. J. Cook, on the tongue of the honey-bee. — Notes on recent 
literature, General Notes, Proceedings of Scientific Societies, 

Verhandlungen der k, k* Z0o!ogisch*hotanischen Gestllsekaft in 
IVien^ vol. xxix. Part ii,, June to December, 1879, Vienna, 
i88oy contains, besides list of members and minutes of the Pro- 
ceedings, the following memoirs Otto Bohatsch, supplement to 
the Icpidopterous fauna of Syria, — H. Wichmann, the minute 
anatomy of the seeds of Aleurites triloba^ Forst. (two plates). — 
Dr. J. Csokor, on the pimple mite, and on a new variety of the 
.same occurring in swine {Demodex pHylloides), one plate. — II. 
Leder, contribution to the coleopterous fauna of the Caucasus.— 
S. Schulzer, mycological notes, iv. — E. Reittcr, the synonomy 
of coleoptera ; contributions to a knowledge of the European 
P&claphidse and Scydmccnidtc : on new coleoptera from South- 
West Russia; on Spelwadytes, Mill. — Dr. II. Loew, analytical 
table to determine the North American species of Pachyrrhina, 
a genus of TipuUdee. — C. R, Osten-Sacken, the Tauyderiim, a 
remarkable group of tlie Tipulida:. — F. von Thiimen, two new 
leaf 'frequenting ascomycetes, from Vienna.— A. von Pelzeln, on 
a fifth package qf i)irds from Ecuador ; on Dr. BreitcnsteiiPs 
collection of beasts ami birds from Borneo. — Dr. F. Low, notea 
on Psylloclidrc (with .1 plate) ; descri])tions of new gall 'insects, 
with notes on some species already known, — Dr. R. Bcrgh, 
contribution.? to a monograph of the PoJyceridre (witli six plates). 
— W. Voss, materials towards a knowledge of the fungi of 
Carniola. — Dr. G. Mayr, on the ichneumon -wasp of the genus 
Tclcnomus. 

The Zeitschrift fiir ’wisscnschuftUchc Zoologte^ xxxiv. Band, 
Heft I, March. — Dr. Ernst NaiicK, on the masticatory appara- 
tus of the Brachyura, with a jdatc and woodcuts. — Dr. Hubert 
Ludwig, on Aslheiwsoma varium^ Grube ; and on a neW' organ 
in the Cidarida;, with two plates and woodcut. Describes three 
specimens from the Museum Godeffroy, one possibly a variety 
of A, varium^ or Twssibly a new sj>ecies, and describes five sac- 
like organs which lie, like the radial Y-shajxed manubria 
(GabelstUckc), in the plane of the ambulacra. These he calls 
the coical sacs (BUndsacke) of the masticatory apparatus. Each 
ccecal sac consists of a thin membrane, still' witli calcareous 
spicules; right and left of each of these there lie two other 
blind appendages, but very much smaller ; they v ere first de- 
tected in Cidaris tribuloides^ but were also found in C. metu/aria, 
Dorocidaris fapillataj and Coniocidaris canalkulata, A slight 
trace of their existence was found in Diadenia setosum^ but they 
were quite absent in the families Echinometridee and Arbaciadae. 
— Prof. Dr. P. Langerhans, on the worm fauna of Madeira ; 
part 3, with three plates (to the end of tlie Nemertcans). — The 
same, on the Madeiran Append icu lari a. — Dr. H. von Ihering, 
ou Graffilta nmricicotat a new para, it ic RhabdocoeUan, with a 
plate (found in the kidney of Murex trunculus and M hrandaris^ 
both at Naples and Trieste), 

The Revue des Sciesices NaturelUs^ 2e serie, tome I, No. 4, 
March 15. — Dr, A. Godron, on the axillary buds and branches 
in the Graminerc, — L, TilUer, essay on the geographical distri- 
bution of marine fishes (conclusion). — S, Jouniain, on the mor- 
phology of the early stage of the generative organs of Helix 
aspersUf with a plate, — M. Leymcrie, sketch of the Pyrenees of 
the department of Aude (in continuation), with a plate,— A 
Sabatier, the law of the correlation of forms and intermediate 
types. — E. Dubrueil, catalogue of the land and fluviatilc mol- 
lusca of the department of Herault (conclusion).— Review of 
recent French works on zoology by Messrs. Jourdaln, Rouzaud, 
and Dubrueil, and on botany and geology by M, Dubrueil 

Rivista Scientifeo-Industriak, March 15,— Note on electricity 
and earthquakes, by Prof. D« Bosis. — Researche.s on the diather- 
manous power of films of soapy water, by Prof, Marangonc. 

Archives des ^Sciences Physiaues et Naturellesy March 15.— 
Swiss geological review for 1879 (continued), by M. Favre* — 
Enigmatic (Ascriptions of natural groups, by M. de Candolle.— 
New "observations on philippium, by M. Ddafontaiue.— On 
decipium and its principal compouKda, by the same.— Earth- 
quakes and their scientific study, by M. Heim. — ^On the density 
of chlorine at high temperatures, by M, Crafts, 
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SOCMT/JSS AND ACADEMIES 

IX)NDON 

RoyAl Society^ April 22, — Eftecta of Electric Cun*ent8 on 
tbe Surfaces of Mutual Contact of Aqueous Solutions,” By G. 
Gore, LL.O,, F,K.S. 

Jn the year 1S59 I made the following experiments, for the 
purpose of aacertaiuing whether visible movements, similar to 
those obtained by passing an electric current through mercury 
and an aqueous solution, could be obtained by passing a current 
through the surface of mutual contact of two aqueous liquids 
done : — ** i. A definite layer of oil of vitriol was placed beneath 
a layer of distilled water weakly acidulated wUh sulphuric acid, 
and the terminal wires of a voltaic battery immcrsctl in the upper 
liquid ; no visible movements occurred at the boundary line of 
the two liquids. 

“2. A dense solution of cyanide of potasaum was placed in 
a small glass beaker, a few particles of charcoal sifted upon its 
surfiiee, and a layer of aqueous ammonia, half an inch deep, 
carefully poured upon it, A vertical diaphragm of thin sheet 
giitta-pcrclxa w as then fixed so as completely to divide the upper 
liquid into two equal parts ; the vessel was placed in a strong 
light, and two horizontal platinum wire electrodes, from sixty^six 
freshly-charged Smee's cells, were immersed one-eighth of an 
inch deep in the liquid ammonia on each side of the diaphragm. 
A coinous current of electricity circulated, but no movement of 
the liquids at their mutual boundary line could be detected ” 
(see Aqy. vol. x., i860, p. 235, par. 9). 

Kecently, also, I have made similar cx]>eriments, but in n 
much more searching manner, in order to ascertain whether an 
electric current, passing between two aqueous liquids, aflfects 
their diffusion into each other. The essential difTcrcnce in the 
form of these experiments from that of (he above-mentioned 
ones was to concentrate the action of the current upon a very 
much smaller surface of contact of the liquids, and thus render 
any visible effect upon their diffusion more manifest. 

After making several forms of apparatus, in order to oViviate 
certain dilh unities of manipulation which arose and were fatal 
to success, 1 found that, when an electric current was passed 
between the surfaces of mutual contact of certain aqueous solu- 
tions of different specific gravities, the boundary line of contact 
of the two liquids became indefinite at the surface w'herc the 
current pas^;cd from the lighter into the heavier solution, and 
became sharpiy defined wdierc the current left the heavier liquid 
and re-entered the lighter one ; and that on reversing the direc* 
tion of the current several times in succession after suitable 
intervals of time, these effects w^crc reversed with each such 
change. Also, in various cases in which the contiguous boun- 
dary layers of the two liquids had become mixed, the line of 
preparation of the Iw^o solutions became, by the influence of the 
electric current, as perfect as that l^etween strata of oil and 
W’ater lying upon eadi other. In rarer cases two such distinct 
lines of stratification appeared. Other new phenomena were 
also observed. 


As I have sought, without success, for any record of previous 
discovery of essentially similar effects, and as it is evident that 
those I liave observed lielong to a large class of similar pheno- 
mena, I beg leave to take the earliest opportunity of submitting 
this brief statement to the Royal Society. 

** Revision of the Atomic Weight and Valence of Aluminium,” 
by j. W, Mallet, F.R.S, 

I'hc general mean from all the experiments, if all be included, 
Is A 1 27*032, with a probable error for this mean of a *0045, 
If Scries I, B, be excluded, the mean of all the remaining 
twenty- five experiments is A 1 r:: 27*019, with a probable error 
of db '0030. 

The general result adds, the author hopes, aluminium to the, 
unfortunately still limited, list of those elementary substances 
whofo atomic weights have been determined within the limits of 
pr^sion aUainable with our present means of experiment. 

This result also adds one to the cases already on record of the 
numbers representing carefully determined atomic weights 
npKoaching closely to integers, and leads the author to say a 
woi-d on the reconsideration of *'Prout*s I.aw,” Taking the 
loiiowmg eighteen elements as the only ones of which the atomic 
weights may be fairly considered as determined, with reference 
greatest attainable precision, or a near 
oxygen, nitrogen, chlorine, bromine, 
sodium, lithium, silver, thallium, 
barium, calcium, magnesium, 
and lead, and making a reaiKmable allowance for the errors of 


the determinations, he calculates the probability that nine of 
those numbers should Ue, as they are found to do, within 0*1 of 
integer.^, supposing the value of the true numbers to l>e deter- 
mined by chance, and finds it only as i to 235 '2. The exact 
figure for the chance udll of course depend upon the limit of 
error taken ; but the above example seems sufficient to show 
that not only is Prout^s law not os yet absolutely overturned, but 
that a heavy and apparently increasing weight of probability in 
its favour, or in favour or some modification of it, exists, and 
demands consideration. 

Chemical Society, April 15. — Prof, II. E. Roscoc, presi 
dent, in the chair. — TTje following juipers were read,— On the 
lecture illustration of chemical curves, by E, J. Mills. The 
author has contrived an apparatus for exhibiting the variaiionr; in 
the actions of sulphuric acid on zinc and sodic hydrate on 
aluminium, produced by alterations (i) in the strength of the 
solution, (2) in the time during which the action is allow’cd to 
proceed. Tlte gas evolved is collected iu a scries of inverted 
glass cylinders filed with water, arranged at equal distances. 
The surfaces of the water levels after the gas has been collected 
form a curve. — Ou the analysis of organic Ixjdies containing 
nitrogen, by W. H. Perkin (continued). Hie author finds that 
a mixture of precipitated manganic oxide and'potassium chromate 
(containing 10 per cent, of bichromate) in about equal parts kept 
at a temperature of 200^ 250'’ C. is prefcralde to the chromate 
alone for absorbing the oxides of nitrogen. — On the volatiUsaiion 
of solids in vacuo, by W. D. Herman, The author has obtained 
adamantine colourless transparent crystals of phosphorus by volati- 
lising ordinary phosphorus in vacuous glass tubes in the dark. 
'The crystals may be as long as 8 mm,; they turn red in sun- 
light. Similar experiments nave aho been made with sulphur, 
selenium, &c. — On the determination* of nitric acid as nitric 
oxide by means of its reaction with ferrous chloride, by K. 
Warington. The author describes an apparatus for the alcove 

E ase. The air is expelled by carbon dioxide, the nitrate 
:d by a calcium chloride bath to 135*^ C., and the nitric oxide 
measured as gas ; organic matter does not nflect the remits. — On 
the six possime isomeric dibromtoluols and other of the brouio- 
and bromonitro derivatives of toluol related ihcrcto, by R. Nevilc 
and A. Winther. The authors criticise the results of Wrobleosky, 
1870, 528, and 187;, 450, and e.stablish the conclusion 
that in such bodies the bromine never occupies a position Inch 
is "meta ” to the amulo group, 

Zoological Society, April 20, — Prof. W. H. Flower, F.R.S., 
jiresident, in the chair. — Prof, Owen, C,B., read descriptions 
of .some new and rare Cephalopoda, to which were added notes 
on the occurrence of gigantic species of this group, ^ — A second 
paper was read by Prof. Owen on Die external and structural 
characters of the male of S/imla ausfra/is,--^l)Y, M. Watson 
read a paper on some points in the anatomy of the Proboscidca, 
in whicli he descrilicd the structure of the female organs of the 
Indian elephant, as obseiwcd in a specimen recently dissected. — 
Lieut. -Col, 11 . XT. God win- Austen read a paper on the laud- 
molluscan genus Cinfsia of Gray, and made remarks on its 
anatomy and on the form of the * ‘ capreolus ” of Lister or the 
spercofltophore, as developed in st^edes of this genus of Indian 
Ilelicidce. — A communication was read from I>r. Max Schmidt 
on the duration of life of the animals in the Zoological Garden 
of Frankfort-on-the-Main. — A communication was read from 
the Rev. O. P. Cambridge, C.M.Z.S., containing dc-criplions 
of new or little- known spiders of the genus A^gyrodes.—is. com- 
munication was read from Mr, Edgar A. Smith containing an 
account of a collection of the shells of Lake Tanganyika, and of 
the neighbourhood of Ujiji, Central Africa, made by Mr. K. C. 
Here, of the I.ondon Missionary Society. Twenty-one species 
were represented in this collection, amongst which were two new 
generic forma proposed to be called Tipkobia hard and Nc^dauma 
tan^nyicemis* 

Geological Society, April 14,-— Robert Etheridge, F.R.S. , 
president, in the chair. Colville Brown, John N. l)ufty, and 
George Benjamin Nichols were elected Fellows of the Society* 
— The following communication was read ;—Ou a new 'I'herio* 
dont Reptile {Clwrhizodon ermhurf^nsh^ Twclvotr.) from the 
Upper Permian Sandstone of Kargalinsk, near Orenburg, in 
South-Eastern Russia, by W. H* 'i^velvetrec‘^, F.L.S. 7 'he 
above measures are cupriferous, and rest on limestone with 
Zechstein fossils. Associated with the remains of Saurians and 
Labyrinthodonts are Calamiiest Lepidod^fidron^ Arouhs rrarj;- 
spatntt^ Conifers, and a Umo, The specimen noticed in this 
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paper is apparently the dentary part of the left mandibular 
ramus, with the crowns of a caume, an incisor, and ten of the 
molars. The author describes the characteristics of these and 
the mode of implantation in the jaw, which accords with that 
described hy Prof Owen in Titanosuchm fsrox. The characters 
of this specimen resemble those of the genus Rhopahden ; but 
as there are some marked differences, the author j ropoacR to 
name it Clhrkizodon orenhurgtnsi 5 .^'X)xt classification of the 
Tertiary period by means of the mammalia, by Prof, W. Boyd 
Dawkins, F,R,S-, Professor of Geology in Owens College, The 
author, after some introductory remarks on tlie value of verte* 
brata and invertebrata in classification, pointed out that the 
mammalia become of esj^ccial value in the Tertiary period as 
undergoitxg more rapid change than the other classes, from their 
being, as it is happily termed, tn pleinc Solution, He discussed 
the cnamcteristics of each of the great periods, as defined and 
Utnited by their mammalia, pointing out that throughout the 
Bocene these frecjuently exhibit relations more or less marsupial. 
Indeed it is not till the close of the Lower Miocene that the 
traces of this relationship are lost. In the Middle Miocene, 
CermiS^ Antilopey Felis^ Lutra^ and appear for the first 

time, and the higher apes were present in European forests*. In 
the Upper Miocene, Cameh^rdalis^ Gauua^ I-Jycena^ and 
Hysirix appear. During the Pliocene several important genera 
disappear from the world or from Europe — among the latter the 
apes, at the close of the Upper Pltoccue, Oxen, horses, bears, 
and elephants api^ear. Great changes took place in the Pleisto- 
cene ; seven species survived into it which are now extinct, and of 
new-comers there w-^ere fourteen living and seven extinct species, 
Cerviis is the role survivor from the Pleistocene to the 

prehistoric period which has since become extinct. The paper 
concluded with some remaiks on the latter part of the first and 
the second period, which, however, as forming the subject of 
previous notices, was treated more briefly. The author remarked 
that a study of the development of the mammalia renders it 
hopeless to expect to find man in the Eocene or Miocene, and 
improbable in the Pliocene. 

Anthropological Institute, April 13.-— Major-General A. 
Lane Fox, F.K.S., vice-president, in the chair. — The director 
read a paper on Fijian Burial Customs, by the Rev. Lorimer 
Fison. There is no uniformity of custom in Fiji, so that no 
description of what is done by any one tribe con be taken as 
applicable to all the others. The strangling of widow^s, 
however, that they might be buried with their deod^husbands, 
seems to have been everywhere practised. The widow V brother 
performs the operation, and is thenceforward treated with 
marked resjicct by Jus brother-in-law’s kinsfolk, who present 
him with a piece or land over which the strangling-cord is hung 
up. Should he, howevcr/fail to strangle his sister, he is despised 
and ashamed to show his face. When a woman is about to be 
strangled she is made to kneel down, and the cord (a strip of 
native cloth) is put round her neck* She is then told to expel 
her breath as long as possible, and when she can endure no 
longer to stretch out her hand as a signal, whereupon the cord is 
tightened, and soon all is over. It is believed that, if this 
direction be followed insensibility cnRues immediately on the 
tightening of the cord ; whereas if inhalation has taken place, 
there is an interval of suffering. An excuse for tlic practice of 
widow-strangling may be found in the fact that according to 
Fijian lielief, it is a needful precautionary measure, for at a 
certain place on the road to Mbulu (Hades) there lies in wait a 
terrible god, called Nangga-nangfga, who is utterly implacable 
towards the ghosts of the unmarried. He is especially ruthless 
towards bachelors, among whom he persists in classing all male 
ghosts who come to him unaccomiianicd by their wives. Turning 
a deaf car to their protestations, he seizes them, lifts them above 
his head, and breaks them in two by dashing them down on a 
projecting rock. Women are let off more easily. If the wife 
die before her husband, the widower cuts off , his beard and puts 
it under her left armpit. This serves as* her certificate of 
marriage j^and, on her producing it to Nangga-nangga, he allows 
her to pass. On the Lland of Vanua Levu a noted ** brave” 
is distinguished from the common herd after death by beiM 
buried with his right arm sticking out above the grave-monnd, 
and passers-by exclaim with admiration as they look .upon the 
fleshless arm, ‘*0 the hand that was the slayer of men For 
some days after the decease of a ruling chief, if his death be 
known to the people, the wildest anarchy prevails. The idea 
seems to be that not until decomposition may be supposed to have 
made considerable progress is the dead man fairly done with, 
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and his authority handed over to his successor. Hence the 
death of a ruling chief is studiously concealed for a perit^ 
varying from four to ten days. By many tribes the burial-place 
of their chief is k^t a profound secret, lest those whom 1^ 
injured during his lifetime should revenge themselves by dlggir^ 
up and Insulting, or even eating, his b^y. Hence the st^ce 
sods arc raised with extreme care, in order that they may be 
replaced with as little deran^ment as possible. Cave burial is 
common in Fiji, although 1 by no means universal ; in some 
cases artificial caves are made, either in the side of a hiJJ, or by 
sinking a perpendicular shaA, and then putting in a ^^side 
drive,” as the Australian gold-diggers call it ; this forms the 

f rave, and here the chief lies withi his strangled women undei*- 
im. A fitone closes the entrance of the chamber and excludes 
the earth when the shaft is filled up. On the deatli of the king 
of the Nakelo tribe three old men come, with fans in their 
hands, and conduct the spirit to the banks ofithe river. Here they 
call upon Themba — the Nakelo Charon — to’bring over his canoe, 
and wait until they see a wave rolling in towards the shore, which 
they say is caused by the approach of the invisible canoe; they then 
avert their faces, point their fans suddenly to the river, cry alottd, 
*‘Go on board, sir,” and forthwith run for their lives, for no 
eye of living man may look upon the embarkation. The grave 
is dug about hip;; deep, the body laid in it, and an old cocoa- 
nut is broken by a blow w ith a stone, being so held that the milk 
runs down upon the head of the corpse. The meat of the nut is 
then eaten by the thtee elders, and the grave is filled up. — A 
paper on the Polynesian Race, by C. Staniland Wake, M.A.L, 
was read. The author proposed (o show, first, that the Poly- 
nesian Islanders must be described as a bearded rather than a 
non-bearded race, and secondly, that, as a rule, they are well 
acquainted with the use of the bow and arrow, and quoted the 
observations of numerous travellers in support of his view. — 
Major-General A. Lane Fox, F.R.S., exhibited some paintings 
and bead mats, tlie work of Bushmen. 

Physical Society, April 24. — Prof. W. G. Adams in the 
chair. — New members; — The Marquis of Blandford, Mr, J. 
Marshall — Prof. G, C. Foster read a note by Prof. Rowland, 
of Baltimore, U.S., on the discovery of Mr. Hall that a 
magnet exercises an electromotive on a current in a conductor 
crossing its field, as well as a force on the conductor itself. 
This fact will render it necessary to apply a correction to equa- 
tions w'hxch assume that only the latter force acts. The electro- 
motive force in question is at right angles to the direction of the 
current and to the lines of magnetic force. Prof. Rowland 
expresses it mathematically in this note, and bases a new method 
of determining the value of p, the ratio of the electrostatic to 
the electromagnetic unit of electricity, which gives v almost 
identical with the velocity of light, thus confirming Clerk- 
Maxwell’s theory of ' the nature of light. Dr, J. Hopkinson, 
F.R.S,, suggested an expression for one of Prof, Rowland’s 
results. — Prof. Foster also read a note by Prof, Wild, of the 
Central Russian Meteorological Observatory, on a *modc of 
correcting the bifilar magnetometer for torsion of its fibres, &c., 
and a method for finding the horizontal component of the earth’s 
magnetism by its aid. — Mr. Ridout, F.C.S,, described an 
improved thermo electric apparatus of his construction. The 
author has followed the idea of combining the thermopile and 
alvanometcr in one instrument on the same base-board. The 
efects of the apparatus as ordinarily made are a too great 
disparity between tne resistance in the pile and in the galvano- 
meter ; the junctions of the pile are too deep, and short-circuit 
the current ; the bars too long and resisting, as well as too 
numerous ; the junctions too slender ; the mass of matter to be 
heated loo great. These defects are remedied by placing the 
bars in glass tubes connected with these )>lates of copper ; making 
the bars half the usual length, and using only a single pair. 
The defects in the galvanometer are that the wire does not come 
near the needle ; the needles are not of the^best form, and the 
suspension is trouldesome. Mr. Ridout makes the wire a flat 
ribbon mounted on one bobbin ; the needles are .flat oblong 
plates from the same piece of steel, and magnetised in one 
piece ; thev are mounted on a pivot tmming in an agate cup. 
The several parts of the apparatus are mutually adapted to each 
other ; and in using It the galvanometer is not joined to the pile till 
the latter haabeen exposed to the heat, so as to prevent the current 
generated abstracting heat from the hot side. As made by Mr. 
Browning, the pUe consists of a pair of elements J in, loiy, the 
copper connections being circular plates in. thick ana in. 
diameter. The pile is supported by thick copper tcrmuials 
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nbove tht (falvimotncter, uhich consl^ta of a copper ribbon 
snaking some twenty turns round a pair of astatic needles im. 
Idng and | in. broad, pivoted in an agate cup, A contactdcey is 
placed on one ride, and the whole is inclosed in a glass shade 
perforated opposite the pile. A glass cone protects the front 
U'om extraneous beat, and a glass case the l>ack, A directing 
magnet is fixed above the pile. Contact between the galvano- 
meter and pile is made alter (say) 30 seconds' exposure to the 
beat. The pile is affected by a person standing six feet from it, 
and the radiation from stellar space is evident in clear weather. 
Half a minute is sufficient to put the instrument ready for use. — 
hir. Ridout also exhibited laboratory experiments showing 
cohesion in mercury by causing it to overflow up an Inclixied 
trough ; electrolysis of water by a single Grove or bichromate 
cell, through diminishing the pressure in the flask containing the 
water by boiling it and condensing the vapour on cooling; a 
differential thermometer showing absorption of heat on lique- 
lying solids ; and the production of musical notes in glass tubes 
by contracting the bore smoothly to about | of the diameter at 
one part. Prof. Foster remarked that the cohesion experiment 
might show the surface-tension. Prof, Guthrie and Prof. Hughes 
offered remarks on the electrolytic experiment, the latter staling 
that he finds the resistance of an iron cell he has constructed to 
depend on the electrodes rather than the liquid ; when the nega- 
tive plate is tempered iron the resistance is low, when soft iron 
it is high. — Prof Stone exhibited photographs of Kbnig’s new 
tonometer described by him at the last meeting, and further 
mentioned that Konig had devised a thermometer based on the 
principle that chants of temperature produce corresponding 
changes in the vibration rate of a tuning-fork. The temperature 
is found from the rate of the fork by bringing it to a zero rate 
by means of a rider.— Prof. Michin then described his experi- 
ment to solve the problem of transmitting light by photo-electric 
action. Two years ago he coriceived the idea or employing for 
this purpose the fact that light falling on a sensitised silver plate 
disengages electricity. He forms a sensitive cell composed of 
two silver plates immersed in a conducting solution ; one plate 
is coated with a sensitive emulsion of chloride or bromide of 
silver. When chloride is used, a solution of salt ia water forms 
the liquid ; when bromide, a solution of bromide of potash, A 
current is set up in the cell even in the dark, but when expo.sed 
to the magnesium light the current is very powerful, and flows 
within the cell from the uncoated to the sensitised plate. Prof. 
Michin also conducted this current by wire to a second cell in a 
dark chamber, and found that it effected a decomposition of the 
sensitive plate in that cell, as shown by a distinct darkening of 
the plate when “developed” by pyrogallic acid. The same 
effect was produced whether the current was reversed or not. 
Prof. Micmn is continuing lus experiments, and has provided a 
cable containing a number of separate <v)nductors insulated 
from each other, in order to convey the currents from several 
cells. Prof. Ferry feared that the effect would not be strong 
enough; but Prof. Michin said the light of a match pro- 
duced a decided photo-electric effect in the cell, Prof. Perry 
alluded to the selenium i>lan proposed by himself and Prof. 
Ayrton, and said that Mr. Willoughby Smith had obnerved 
■selenium to be sensitive to the shadow of a flying swaIlow\ 
Prof. Adams testified to the sensitiveness of selenium and its 
power of being directly excited by light, a fact first proved by 
the experiments of Mr. Day and himself. 

Entomological Society, April y.— H, T. Stainton, F.R.S,, 
vice-president, in the chair. — Messrs, G. C. Bignell, W. D. 
Cansdale, Frank Crisp, and the Kev. W. Fowler, were elected 
Ordinary Members, and M. K. Andr^ a Foreign Member. — 
Mr. J. T. Carrington exhibited a pale variety of ArcOa caja 
which was bred by n gentleman at Croydon, who had been ex- 
perimenting upon the effects' of the rays of light transmitted 
through glasses of various colours upon this species. The speci- 
men exhibited had been reared under green gloss, but there was 
no evidence to show that the variation was due to the green rays. 
— The Secretary read a communication from Mr. Rothney, of 
Calcutta, on insects destroyed by flowers, wdth reference to a 
note pn this subject published in the Proceedings of last year by 
Mr. T. W, Slater. — The following papers were read: — Notes 
-on the coloration and development otinsecte, by Peter Cameron ; 
on two gynan<^omorphops specimens of Cirrockroa aoris, Dbh, 
an Indian species of tnymphalideous butterflies ; and on Cetania 
mraict and Protactia hensmi^ by Prof. Westwood. Specimens 
atid drawings were exhibited in illustration of the lost paper, j 
showing the specific distinctness of the insects in question. i 


Meteorological Society, April ai.— Mr, G. J. Symons, 
F.R.S. j president, in the chair. — Kev. J. O. Bevan, M.A., 
F. E. Cobb, E. Filliter, F.G.S., T. L. Gentles, W. A. Harri- 
son, F.R.G.S., T. W. Peggs, F. Slade, and E. J. C, Smith, 
were elected Fellows of the Society.— The discussion on Mr, 
KUis's paper, on the Greet* wich sunshine records, 1S76-S0, 
was resumed and concluded.— The following papers were 
read i — On the rate at which barometric changes traverse the 
British Isles, by O. M, Whipple, B.Sc,, F.R.A.S,, F.M.S. — 
A new form of Six’s self-regUteriag thermometer, by J, W. 
Zambra, F.M.S. 


Edinburgh 

Royal Society, April 5. — Sir Wyville Thomson, vice- 
mesident, in the chair. — Mr. John Murray, of the Challenger 
Expedition, occupied the evening with an interesting and 
exlmustive paper on the structure and mode of origin of coral 
reefs and islands. After detailing the well-known and widely- 
accepted theory of Darwin, Mr, Murray proceeded to take 
exception to its general tr\ith, and to substitute a new' theory, 
w'hich, in the Ughl of the recent discoveries of the Challenger 
Expedition, appeared at once simpler and more consistent wllth 
the facts. The main features of this theory were as follows : 
The abundant pelagic life of the ocean was stated to be the chief 
food of the reef-building corals and of the deep-sea animals. 
Lime-secreting creatures were especially abundant in tropical 
oceanic waters, Tow*-uet experiments showed that in a cubic 
mass of the ocean one mile square by 100 fathoms, there were 
about sixteen tons of carbonate of lime in the form of calcareous 
Alg®, Foraminifera, pelagic Molluscs, &c. Although so abundant 
on or near the surface the dead shells of these organisms w'cre 
quite absent from by far the greater 'j^art of the floor of the 
ocean. In all the greater depths they were removed during 
their fall or shortljr after reaching the bottom by the action of 
carbonic acid, w Inch w'as cspecmly abundant in deep sea water. 
Other things being equal, they were found at greater depths 
where they were most abundant at the surface. On submarine 
elevations (which were probably all of volcanic origin) these 
dead shells were met with in great abundance : when the depth 
W'as less than a mile the shells and skeletons of almost every 
surface creature w’erc present in the deposit. Mixed up with 
these we had in these deposits the shells and skeletons of deep- 
sea animals, as Echinoderms, Annelids, Polyzoa, Foraminifera, 
Corals, &C. In these more or lessjshallow depths the accumula- 
tion was relatively rapid, and the solvent action of sea water had 
consequently Utile effect. Eventually this bank reached near 
enough the surface to serve as a foundation for reef-building 
corals. As these corals built up to the surface those situated 
towards the outer margin of the coral plantation had a great 
advantage in the more abundant supply of food, and reached 
the surface first. If the coral-field or plantation w'cre small (less 
than a square mile) the periphery was relatively large over which 
food came from the ocean, and irom which detritus was carried to 
the interior ; hence the interior was filled up and no lagoon was 
formed, ITie same w’-as the cose when the coral plantation was 
long and marrow. In larger coral-fields — the area increasing 
as the square and the perij^ery only in an arithmetic progression 
— the interior parts of the coral plantation were at a relatively 
great disadvantage, less food and less detritus for filling up were 
supplied square mile, and in consequence a lagoon was 
formed. The carbonic acid in the sea w ater removed in solution 
the lime of the dead coral and coral rock from the lagoon. As 
the atoll extended seawards the lagoon was widened and deepened 
by the solvent and disintegrating power of the sea water, T'he 
structure of upraised coral atolls w'ere referred to as confirming 
these views. Barrier reefs were explained on the same prin- 
ciples. Fringing reefs built seawards on a talus fonned of their 
own ddbris and of surface shells and dee^sca shells and skeletons. 
A lagoon-channel was gradually formed by the solvent action of 
the sea w'ater thrown over the reef at each tide. In this way 
the fringing reef became a barrier reef. Numerous sections of 
the reefs at Tahiti, from the survey of Lieut, Swire, of the 
Challenger^ were exhibited. The structure of the interior over- 
hanging reefs, and of the steep exterior submarine talus, were 
especially uointed out and explained. The chief features of 
bojTier reera and atolls were quite independent of subsidence, and 
would exfet alike in stationary areas or in areas either of slow 
elevation or of slow subsidence. Throughout the volcanic islands 
of the great oceans the evidence of recent elevation was every- 
where conspicuous, and the same was the case in r^ons of barrier 
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reefs and atolls, as shown by Dana, Tutes, Couthouy, Semper, 
and others^ He would expect to dna local areas of subsidence 
in the great ocean basins on either side of volcanic islands and 
atolls, and this is what the soundings of the Challtnger and 
Tuscarora seem to show. On the other hand the lines of vol- 
canic islands and cotil islands had probably alw ays been the sites 
of a gradual elevation, for it must be remembered that these last 
have probably almost all a volcanic basis. In all oases the great 
agencies are the growth of the coral where most nourishment 
is to be had, and its death and disintegration by the action 
of the sea at those parts which cannot be, on account of thdr 
situation, sof&ciently supplied with nourishment. In many coses, 
however, this disintegration, by breaking up the reef, serves to so 
alter conditions that decaying parts get a new lease of life, and 
growth begins afresh where decay was formerly manifest. Mr, 
Murray applied his theory with singular success to the discussion 
of particular cases of coral islands, such as the Maldivc Islands, 
the Chagos Archipelago, and the great barrier reefs of Australia. 
The special merit of the theory is that it docs away with the 
great and general subsidences which is the peculiar feature of 
Sir. Darwin’s theory. Of such subsidences there is no other 
evidence. These views were also in harmony with Dana’s as to 
the great antiquity of the ocean basins. In a previous paper he 
had shown that a study of deep-sea deposits also argued for the 
permanency and great antiquity of these great ocean depressions. 
The co-exiRtencc of fringing and barrier reefs and or atolls in 
close proximity {e^s* Islands), which is not easily 

explained by Darwin’s theory, offers no difficulty whatever when 
looked at in the light of Mr. Murray’s principles. In the crilicwm 
which follow'cd, Sir Wyville Thomson and Prof. Oeikie spoke in 
terms of high commendation of the thoroughness which charac- 
terised Mr. Murray’s paper, and the success with which he had 
been able to do away with the assumption which was the basis 
of Darwin's theory, but for the truth of which there was no 
positive evidence. 


PARtff 

Academy of Sciences, April 26.— M, Edm. Becqucrcl in the 
chair. — The follo\>'ing papers w'cre read On the inverse 
problem of the motion of a material point on a surface of revolution, 
ty M, Resol. — On the law of distribution, according to altitude, 
of the substance in the atmosi^erc absorbing ultra-violet solar 
radiations, by M. Cornu. The identity of this law (which he is 
able to determine very definitely) with the barometric formula, 
shows that the absorption is exercised by the gi^eous mass and 
not by aqueous vapour or dust, which leads to different progres- 
sions. — Study of the explosive properties of fulminate of mercury, 
by MM. Berthelot and Viellle. It is simply decomposed into 
carbonic oxide, nitrogen, and mercury. The authors furnish 
data of the heat liberated, the density, and the pressures deve- 
loped in a closed vessel. The superior force of the fulminate is 
attributed to the almost instantaneous nature of its decomposition 
by simple inflammation, the almost total absence of dissociation 
of the products, and the great density of the matter. — On the 
cholera of fowls ; studies of the conditions of non-recurrence of 
the malady, and some others of its characters, by M. Pasteur, 
The aliments suited to the life of the microbe in the fowl 
disappear in consequence of inoculation with attenuated virus. — 
Observations of Sdjaberle’s comet at ManseiUes Observatory, by 
M. Stephan.— On the meteorite which fell on May 10, 1879, 
near Estherville (Emmet Co,, Iowa, U.S,), by Prof. J. 
Eawrence Smith. He thinks this meteorite snould be placed 
apart for the phenomena of its fall, especially the force of 
penetration of its fragments into the ground, and for the 
mode of asf^cialion of its mineral constituents. — On winter 
barley as forage, by MM. Pierre and Lemetayer. It is 
rather the abundance and precocity of this cereal which 
' enders it in demand, than its riclmess in aeotised matter.^ 
On appointment of a scientific commission for the Panama 
scheme. M. de Lesseps specified documents he would give them. 
The work in hand came to this : 75,000,000 <^bic metres to be 
excavated ; 8,000 workmen for six years j 250 working days 
each year, or 1,500 days, during which 50,000 cubic metres 
.should be done each day. ^Aprojn^s of M. Bouty note on thermo- 
electric currents from a metal and a liquid, M, Du Moncel re* 
called former experimasts by M. Hollesen and himself,--Some 
considerations in support of a note of March 29 on the impossi- 
bility of supposing in general a function of velocities in evew 
question of hydraulics where frictione have a notable by M, 
Boussinesq,— On the dependence of two electromagnetic gyro- 


scopes submitted to the same circuit 'of induction, by M. de 
FonvieUe. The velocity of each movable |dcce is dimmlsihed,-- 
The death of M, de Luca was announced.— The surface of the 
wave considered as a limiting surface, by M. Mannheim.— -On 
the numerical calculation of definite integrals, by M. Halliard*— 
On simultaneous linear equations and on a class of non-;|;daae 
curves, bvM. Plcard.^ — On the series Fj (a, H, 0 f 7, y), by 

M, Appell.— Influence of temperature on the duration of period 
of a tuning-fork, by M. Mercadier. He corrects a numerical 
mistake in his memoir as quoted by Wiedemann (with ^ritom he 
is in ogieement). — On the theory of induction-currents, by M. 
Mascart. — On an experimental method fitted to determine the 
lines of surface in stationary flow of electricity throi^h con- 
ducting surfaces, by M. Guetmard. At a short distance firom a 
thin pkto of metal in a mixed solution of acetate of lead and 
acetate of copper, are held the free ends of two conductors 
connected with a pile; thus a double system of NobiU’s 
rings is produced of remarkable constancy and regularity, 
and in relation to the positions of the electrodes and the 
contour of the conducting surface. -^Absolute measurement 
of Peltier’s phenomenon on contact of a metal and its solu- 
tion, by M, Bouty. — Measurement of the difference of potential 
of two metals in contact, by M. Pellat. The method (which 
has precision exceeding Daniell) is one of compensation, and 
its principle is, that if two metals, A and B, are connected by 
a meteUie wire they take the same difference of potential as if 
they had been jJht directly in contact. The author studies the 
effects of varied surfaces of metals, change of temperature, and 
influence of gases round the plates.— On the theory of double 
circnlar refraction, by M. Gouy. — Influence of temperature on 
the compressibility of gases under strong pressures, by M. 

Amagat. When a gas is | | compressible than accord- 
ing to Mariotte’s law, its compressiblity | | with the 

temperature.— Researches on the passivity of iron (second part), 
by M, Varenne. Inter afia^ an iron rod may be made passive 
by immersion of only a fraction of it in concentrated nitne acid, 
and passivity may 1^ produced by prolonged iimnersion of iron 
in ccmipresscd bioxide of nitrogen.— On the proportion of iron 
in mineral waters of Rouen and For^s-les-Eaux, byM. Hou- 
zeau,— Isomers of pblorogludnc, hr M. Gautier.— On the pro- 
ducts contained in coke of petroleum, by MM. Prunicr and 
Vjweime. — On a singular explosion produced during heating of 
wine, and on a new mode of determination of alcohol, by M, 
Wartha. This explosion was probably caused by inflammation 
of a mixture of alcohol and air in the tun. M. Wartha is 
seeking to determine the limit of explosion of such mixtures.— 
Synthetic reproduction of the aluminous silicates and alkaline 
silico-aluminates of nature, by M. Meunier. — On the origin and 
development of the egg jiti the Medusa Eucope before fecunda- 
tion, by M. Mcrejkowdty,— On the apparent analogies between 
cholera of fowls and the malady of sleep (nelavan), by M. 
Talmy. 
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MIGRA tor y BIRDS A T LIGHTHO USES 

C ONSIDERING the amount of nonsense that has 
been written and still continues to be wriucn— in 
season and out of season*— on the subject of the migration 
of bird^ it is very refreshing to find two gentlemen in 
this country seriously setting to work to accumulate facts, 
which may in time be reasonably expected to enable 
ornithologists to arrive at an opinion, more decided than 
anybody can be said to possess at the present moment, with 
regard to that wonderful movement. It might be thought, 
perhaps, that we indeed had already enough and to spare 
of recorded observations, for lists of the arrival of 
migratory birds abound in most of our natural-history 
periodicals, to say nothing of provincial newspapers ; but 
it docs not require much study and comparison of those 
lists to perceive tliat, with some honourable exceptions, they 
are obviously the work of persons not at all fitted — 
whether by character, training, or opportunities it matters 
not — to be competent observers, and consequently the 
records of their observations have done uncommonly 
little to advance our knowledge of the subject. Every one 
who has tried anything of the sort must admit, if he 
speaks the truth, that the difficulties in the way of 
observing the movements of birds arc much greater than 
at first sight would appear to be the case. To carry on 
this kind of systematic observation to any good purpose, 
a man, if he cannot make it his first object, must yet have 
such occupations as will not interfere with his being in 
the right place at the right moment, and of course the 
ordinary engagements of life arc very apt to act as 
disturbing forces and to baffle his best intentions. 
Farmers, in the pursuit of their vocation, are perhaps of 
all professional men the most suited for the work ; but the 
farmer may have to attend a couple of distant market-towns 
for as many days in the week, and unless his road thither 
and thence lies favourably, these will be dies non so far as 
his opportunities of observation are concerned, A very few 
years’ experience will convince any sensible person that 
the 'first wheatear of the season is almost always to be 
seen on a certain down or heath, and the earliest swallow 
over a certain pool or reach of a river. Localities like 
these, Once discovered, have to be watched daily by him 
who wishes to record faithfully the arrival in his district 
of those particular species, and the same is to be said of 
others. Even the most enthusiastic sportsman may be 
hindered by a score of circumstances over which he has 
no Oontrol from visiting for a week or more the particular 
spot in a copse or corner of a bog where, if there be a 
woodcock or a snipe in the country, he knows it is Sure to 
be found. Seeing then that of the various kinds 6f out- 
door observations few are more subject to the accidents 
which affect human ^actions and habits than those 
which relate to the movements of birds, the extremely 
unsatisfactory nature of records made In Tthat is at best a 
casual Way maybe accounted for; and hitherto we have 
had scarcely any records of any other sort 
Some time ago it occurred to Mri Cordeaux, author of 
tl»t excellent little book ‘'The Birds of the Humber 
District/* noticed in these columns some seven or eight 
VoL, xxn.— Ko, 550 


years since (Nature, vol. viiL p. loo), and to Mr* 
Harvic Brown, a gentleman not less well known by his 
ornithological writings, that a great increase in pur know- 
ledge of the subject would accrue if they could but get 
the keepers of the numerous lighthouses and lightships 
along our coast to assist in the work, and accordingly 
tlrey set about enlisting these men in the service/ We 
know noft whether these gentlemen had fully appreciated 
the unsatisfactory nature of existing record^ upon which 
we have just been dwelling, nor does it signify in the 
least. It was evident to them, and might have been to 
others, that men who were always on duty and always on 
the look-out would be able, if so minded and properly 
instructed, to give valuable aid, and that their observa- 
tions would necessarily be of a kind that it was impossible 
for any other class of people to make, for they would be 
carried on at hours when nearly all the rest of the world 
w'as indoors, if not asleep, and at places at once the 
most favourable and the most inaccessible to any one 
else. 

By what steps Messrs. Cordeaux and Brown proceeded, 
and how they overcame the scruples (if any were enter- 
tained) of the authorities of the Trinity House Board in 
England and of the Commissioners of Northern Lights 
in Scotland, we are not told ; but these gentlemen have 
to be congratulated on the result they have attained, 
which appears in the form of a most instructive and 
interesting ** Report^’ — the first, we hope, of along series 
— “ on the Migration of Birds in the Autumn of 1879,*' 
printed in the Zoologist for the current month, to which 
we beg leave to call our readers’ best attention. It 
appears that forms of inquiry and letters of instruction 
were sent to various lighthouses and lightships. To 
begin with the east coast of Great Britain, it is said that 
such papers were forwarded to twenty-six Scottish light- 
houses, from thirteen^ or just one-half, of which returns 
have been received, the reinaining thirteen having either 
sent back the forms blank, owing to the unusual scarcity of 
birds last autumn, or having taken no notice of the request 
to fill them up. The same course was pursued with 
respect to thirty-seven English stations, from twenty-Jive 
of which returns have been received. On the west coast 
appeal was made to thirty -four Scottish stations, twenty- 
four of which replied, and to three on the Isle of Man 
(the Manxmen were silent), but to none in England or 
Wales, So much willing co-operation, we confess, Ave 
could hardly have anticipated, especially on a first experi- 
ment, and it certainly appears from the intelligent remarks 
(of which specimens are occasionally given by the re* 
porters), in addition to the mere filling up of the sheets sup- 
plied to them, that the men must have taken considerable 
interest in the inquiry, as well as have taken no conunon 
pains in giving the information sought. 

To form any conclusions on insufficient premisses is a 
rank offence in science, and it would be absurd to sup- 
pose that this single report throws any light on the 
mysteries of migration. But we are greatly mistaken if 

* W« glvt! all credit to these jecntlemcn for the oWgioality of aefien, but 
the cosee^oa of some such scnenie had been tiken up before. Among the 
numerous inquires b which Mr, J, H. Ourncy, jun,, had epgaged hhnseir, 
he had alresusvttiade some usdeavours in this direction ,'ahd vrts are in a position 
to fifty tbht even prior to hU time, thoutfb nothin^ came it, Um idea hatl 
been hrMChed informallv among some lootogical thombera of the British 
Asilhcthuoti fbt the Advancement of Science. Of this fhct we, however^ 
believe that Messrs. Brown and (.^ordeaux were not conscious, as indeed 
^ it coatd hnrdly happen that they should be. 
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some of them may not be cleared up by a scries of such 
reports, and the chief value of the present successful 
attempt is, in our humble opinion, to show that the plo^i 
put into operation by Messrs. Cordeaux and Brown is 
workable, and we sincerely trust that they will continue 
their enterprising efforts. The amount of correspond- 
ence and trouble it must give them cannot fail to be very 
great, but they, as well as the lighthouse and lightship 
keepers, will have one kind of reward, and that, perhaps, 
one not altogether unsatisfactory. They will obtain the 
true gratitude of all ornithologists who believe in ornitho- 
logy as a study of life, and we believe will receive from 
ornithologists without exception the credit and encourage- 
ment they so richly deserve. If the scheme can be kept 
going for half-a-dozen years we can scarcely fail to be in 
a position to know something worth knowing of the 

. . . . * ‘ wild birds that change 

Their season in the night, and wail their way 

From cloud to cloud,” . , , . 

whose movements at present give rise to so much specu- 
lation, and thereby, perhaps, penetrate another, and 
certainly one of the most interesting of nature's secrets. 


THE RIVER OF GOLDEN SAND 

The River of Golden Sand. By Capl. William Gill, R.E 
With an Introductory Essay by Col. Henry Yule, C.B.^ 
R.E. (London ; John Murray, Albemarle Street, 1880.) 

“'T'HE River of Golden Sand,^’ the narrative of a 
journey through China and Eastern Tibet to 
Burmah, is likely to prove one of the most valuable books 
of travel that have been published fora considerable time. 
It is prefaced by a long and able introductory essay by 
Col. Yule. In it arc indicated many points of geogra- 
phical interest in the country in which the River of 
Golden Sand is taken as the axis-“the part of Eastern 
Tibet which intervenes between India and China— and 
the history sketched of explorations in this extent of 
country previous to Capt. GilFs. This essay is so full of 
interest and information that we shall try to give a 
summary of the facts detailed in it. 

The first thing that strikes an observant eye in looking 
at a niap of Asia is the number of grea.t rivers that rush 
southward in parallel courses within a very narrow space 
of longitude. This forms the most striking characteristic 
of the country between India and China. The first of 
these rivers, beginning at the west, is the Subanshiri, coming 
from the Himalaya and entering the valley of Assam. 
The next is the Dihong, which joins the Lohit— Brahma- 
putra proper—at Sadiya. The third river is the Dibong, 
which joins the Dihong before its union with the Brahma- 
putra, It is now believed that this does not come from 
Tibet. The people of Upper Tibet say they have only 
two rivers coming from Tibet — the Dihong and the 
Bndunaputra. The Brahmaputra enters Assam at the 
Pool of Brahma. This, from a curious piece of evidence 
given by Col, Vulc, is evidently identical with Kenpu of 
Chinese geographers. The Ku-ts-Kiang is almost cer- 
tainly a source of the Irawadi. The remotest sources of this 
river do not lie further north than 30® at the utmost. Its 
length is considerably shorter than the River of Golden 
Sand. The Mekong has its source in the far north of Tibet. 
Its lower course has only been known accurately since 


the French expedition. But the town of Tsiamdo, stand- 
ing between its two main branches about latitude 50® 45', 
was visited by missionaries in 1866, so that its course is 
known as far north as this. 

The Chin-Sha, from which Capt. Gill's book takes its 
name, is, if not the greatest river in Asia, the longest. 
Capt. Gill followed the windings of this river, with a few 
digressions, during twenty-four marches on his way from 
Bat'ang to Ta-li-fu. This great river has its source in 
about 90'’ longitude— almost as far west as Calcutta. At 
this part of its course its channel is 750 feet wide> and 
the whole river from bank to bank nearly a mile wide. 
Flowing into China, it receives the name of Kin-Sha- 
Kiang, which it retains until joined by the Min, coming 
from Ssu-ch'uan. There it becomes navigable to the 
sea. The navigation has often many hindrances in the 
way of rapids and gorges. Capt. Gill was the first to give 
us any accurate knowledge of the Yun-nan and Tibetan 
pait of this great river. 

The remaining two parallel rivers are the Ya-Iung-Kiang 
and the Min-Kiang. Capt. Gill is the only traveller that 
has traced the latter river to the alpine highlands. 

How to obtain direct communication between India 
and China has always been a dif^cult problem. India 
first became known to China not across the mountains 
and through the river valleys, but by the enormous circuit 
of Bactria and Kabul. In the year 127 B.C., Chang-Rien, 
a military leader, in exploring the country round the 
Oxus, brought back a report of a land called Shin-tu, Le. 
Hindu, India. Attempts were made several times to 
penetrate by the Ssii-ch'uan frontier, to India, but with 
little success. 7 Vo hundred years later, when communica- 
tion opened with India, it was by way of Bactria, and went 
on so for centuries. In the Pcrtplus,'' a work of the 
first century a.d., mention is made of trade in silk stuffs 
through Bactria to Bhroch. Marco Polo, when making 
his way to the frontier of Burma, went by the same route 
as Capt. Gill on his ninth march from Ch-eng-tu, Ta- 
li-fu, which is so often spoken of in Capt. Gill's book, is a 
central point on the Chinese frontier. For centuries it 
has been the centre of all military and commercial 
communication between China and Burmah. ; 

By the treaty of Tien-tsing British subjects received 
the right to travel in the interior of China, Modem 
exploration dates from this, and our knowledge of the 
physical geography, natural resources of the country, and 
characteristics of the people of China have been slowly 
growing. It must not be forgotten that the missionaries 
of the Roman Church travelled much over China and 
Tibet. Publicity would have been against their purpose, 
and geographical research was not their object, so that 
their journals came before a limited few. Abb^ Hue, in 
his famous story of his journey with Gabet, gave the first 
picture of Eastern Tibet in modern times in 1850. Carl 
Ritter's great work, which appeared many years before 
Hue's, gives a great deal of information of the great road 
by Cb'cng-tu to Lhassa, Apart from the little known 
efforts of the Roman Catholic missionaries, no attempt 
was made to penetrate those regions until 1 861 . Blakiston's 
exploration of the Upper Yang-uu, after the treaty 6f 
Tien-tsing, was the first in this direction. In 1867 the 
great French expedition to Tadi under Gomi^ was 
made. This was the first time that any European 


itSSo] NATURE 27 


tttitvdlcr (not a priest) had seen the Yachi of Marco Polo 
since he himself was there in 1283. In i860 Mn Cooper 
traversed hrom Han-kow to Bai^ang over the high plateau, 
the scene of Capt. GilPs expedition afterwards. Cooper 
hoped to reach India by China, but on the Chinese 
frontier his party had to stop their journey owing to the 
disturbed state of the country. There was not much 
geographical information collected on this journey. In 
1872, Baron Richthofen at Ch-eng-tu was on one of those 
important journeys which forms the groundwork of Capt. 
Gill^s work. His project came to an untimely end. In 
speaking incidentally of the labours of the Roman Catholic 
missionaries, Abbd Desgodins must not be forgotten. 

In 1873 Augustus Margary was appointed to explore 
the country between the Irawadi and China. He success- 
fully reached Bhamo from China, but on his return journey 
he met his tragic end. Since that time there has been a 
more recent journey made by Mr. Baber by a new route 
to Ta-chicn-lu. 

Capt. GilFs first journey was through the north of 
Pc-chih-li to the sea terminus of the Great Wall. His 
ascent of the Yang- tzii is full of interest. Thegi'eatest 
importance attaches to his journeys when he commenced 
his excursion from Ching-tu to the Northern Alps, to 
where the Chinese Kiang flows southwards into Ssu-cV- 
uan. It was at this time that Capt. Gill came among 
highland tribes called Man-tzu and Si-fau. The people 
along the westward frontier are named by the Chinese 
Lolo, Man-tzu, Si*fu, and Tibetan. The Chinese look 
upon the Man-tzu as descendants of the old inhabitants 
of Ssu-ch*uan. Man-tzu and Si-fau are ambiguously used. 
Si-fau is used in Capt. Gill^s book as applied to a 
Tibetan-speaking race in the north-east of I’ibet. 

Capt. Gill had meant to make a journey through Kan- 
suh to Kashgaria, and from that through the Russian 
dominions to^ Europe. " This plan was rendered imprac- 
ticable by the unsettled state of affairs between England 
and Russia. His homeward route was the same that 
Cooper had tried nine years before by Lit*ang, Bat’ang, 
and Ta-li. He left Ch'eng for England by the Irrawadi 
on July 10, 1877. The first important place reached was 
Ya-chau. It is here that the trade of Tibet begins, 
brick tea or cake tea being the staple of the trade* 
Capt, Gill gives interesting details about this, and also 
of a similar manufacture at Hankow for Mongolia. 
English rupees have become the currency in Tibet. 
They have superseded the tea bricks which were for- 
merly used as money. The great drawback to the 
tea trade in Western Tibet does not lie in the Chinese 
being unwilling to open the landward frontier, but in the 
jealousy of the Lamas. Their chief desire is to monopo- 
lise power, enlightenment, and trade, 

Capt, Gill’s second place of landing was Ch-eng-tu, the 
Chinese gate of Tibet, on the Ssii-ch’uan frontier. Very 
little is known of the ethnography of the tribes on the 
mountain frontier of China, Burma, and Tibet. The two 
most prominent are the Mossos and the Lisus. They 
have some claims to civilisation. The men are quite 
Chinese in appearance, and have adopted the dress and 
the pigtail. The womaa retain a fashion analogous to 
the feshioiiB of the Strisi and Pyrenean vaUeys. Their 
vocabularies have 7^ cent words common to both, 
and show a connection with some of the Burmese. 


Capt Gill has given a remarkable manuscript to the 
British Museum, Its hieroglyphical characters are un- 
known, It consists of eighteen pages about 9J inches by 
3^, each page having three lines, and tire characters read- 
ing from right to left. The groups of characters are 
divided by vertical lines. Some of them resemble the 
old Chinese characters called Chuen-tzu. M, Terrier has 
in his possession another manuscript resembling this one, 
but probably Capt Gill’s one is much older. Gamier, 
while in Hu-nan, was told that in some caves near that 
province were found chests containing books WTitten in 
European characters. Probably they may have been books 
belonging to extinct aborigines in phonetic characters. 

The introductory essay, written by so high an authority 
as Col. Yule, will greatly enhance the value of Capt. Gill’ s 
work. 

The work is in the form of a journal, and is so graphi- 
cally written that throughout the interest never flags. 
The account of the journey through the north of China 
is full of information regarding ihe physical aspect of the 
country and the many beautiful scenes Capt. Gill passed 
through. Pekin, it appears, is much the same as in the 
time of Marco Polo, but a great deal of its former 
grandeur seems to have gone. That 300,000,000 of 
people should have remained -unchanged for centuries 
seems a very extraordinary fact. Yet in whatever part 
of the world the Chinese arc found they still retain the 
individuality of their race, and act in all things as their 
forefathers did hundreds of >'cars before. Their lack of 
imagination and love of independence, Capt. Gill thinks, 
account greatly for their stagnation. If the Chinese ever 
had any originality, perhaps the worship of antiquity and 
the system of examination have had something to do 
with eradicating it. 

The voyage along the Chin-Sha-Chiang was full of 
surprises ; the scenery was constantly changing. At 
one time the river went winding through ** great plains 
where broad lagoons lay stretching out amongst fields 
that were protected from the summer floods by extensive 
dykes and embankments.” Now the grand river, clear 
and almost green, rolled below cliffs of red sandstone. 
Beyond Ch’ang the river narrows from 400 to 500 yards. 
Steep spurs from the mountains 3,000 feet high run down 
to the water’s edge, their sides, wherever not absolutely 
perpendicular, covered with long, orange, brown grass, 
that seems to grow almost without soil, On the more 
gentle slopes terrace cultivation is carried on. Little 
patches of the most brilliant green, sometimes a thousand 
feet above the river, show the presence of some indus- 
trious farmer who will not leave a square yard unculti- 
vated if he can help it.” *‘Thc Chinese,” Capt Gill 
says, after speaking of their great industry, ” plough 
about as well as the natives of India, doing little more 
than scratch the ground. It is true they raise two crops 
on the same field, as, for instance, when they plant opium 
under rape, or yams under millet. They have no know- 
ledge of the modes of improvement practised in the 
various breeds of cattle ; no instruments for breaking up 
and preparing waste land ; no system for draining and 
reclaiming swamps and morasses,” On the banks of 
this river Capt. Gill saw flowers being picked from a 
tree like an apricot-tree. The blossoms were like long 
conical-shaped pods; on their surface were numerous 






imdti iibvfe full of pollen. The poor people make a 
drii^ from these instead of tea. This flower could hot 
ibe iidentified, although high botanical authorities were 
tohsulted. 

The Chinese could not understand why any one should 
travel in discomfort when he could stop at home in ease. 
They cherish the most profound respect for any literary 
person, so to explain his incomprehensible habit of 
looking at everything, Capt. Gill went about with a note- 
book in his hand, telling them he was going to write a 
book. He came on many villages whose original in- 
habitants had been expelled by the Chinese, who still 
continue their advance, stopping only where the soil and 
the climate refuse fruits to those industrious agriculturists, 
Ch’eng-tu, where Capt. Gill made some considerable halt, 
has changed much since Marco Tolo wTOte his description 
of it. The same river still runs by the city, but not 
through it, as it did then. The large plain that incloses 
the town has gradually been drained. At one time it 
must have been the bottom of a lake. Many insec t-trees 
were met with on the way to Tibet. ” It is on this tree 
that the insect is bred that produces the white wax of 
SsQ-Ch'uan. The trees are something like willows. 
Here the insect emerges from his egg, and the branch of 
the tree on which he is placed is soon covered with a 
kind of white wax secreted. It is this white wax that is 
so celebrated, and is one of the most valuable products of 
Ssu-Ch'uan. These eggs cannot be exposed to the heat 
of the sun, and whilst being carried from the breeding to 
the producing district the coolies travel only in the night, 
when the road is said to present a very remarkable 
appearance, as they all carry lanterns. Ordinarily in 
•China no travelling is done at night, and as the gates of 
all towns and cities are closed at dusk, and arc never 
opened for anybody, no matter who he may be, travelling 
at night is rendered impossible. IJut during the time for 
bringing the eggs to Kia-Ting-Fu all the city gates are 
open night and day — probably the only exception in China 
to the rule of shutting the gates at dusk. The one day it 
seemed to Capt, Gill as if ** the happy valley of Rasselas 
had been in Tibet/* the next day he was ^riving through 
piercing cold. On his way to Jiatang he had a glorious 
vieW of Mount Neu-Da. “No words can describe the 
majestic grandeur of that mighty peak, whose giant mass 
of eternal snow and ice raises its glorious [liead seven 
thousand feet above the wondering traveller, who yet 
stands within five miles of its summit. He can but gaze 
with admiration and appreciate the feelings of the 
Tibetans that have led them to call it Neu-Da, or the 
Sacred Mountain.** 

The Lamas seem to be the great curse of Tibet. The 
scapegrace of a family goes into a Lamassciy, not, how- 
ever, entirely for devotion, coming home at short intervals 
for amxxsement. “The Lamas assist in no way in the 
maintenance of the State ; their lands are free from taxa- 
tion, and they do not pay one iota towards the Govern- 
ment expenses.” The customs of the people of Tibet seem 
to resemble those of the Israelites. They pray on the 
house-tops, pay their cattle-keepers as Jacob did, and set 
before strangers “ butter in a lordly dish.” The popula- 
tion is diminishing in Tibet by the oppression of the 
Lamas and emigration to Yun-Nan. The land that the 
emigrants leave behind them goes to the Lamasseries. JAs 


it cannot be taxed the burden of taxatlbh he^bmei h&y^ 
on the remaihirtg peojSlc, who stilly have to make Op 'the 
same amount. 

At Shin-Ka Capt* Gill bade adieu to the Rivtr if 
Golden Sand and continued his route to Bhamo, iti the 
footsteps of Marco Polo and Augustus Margary* Ho 
came on the scene of Margary*s death. The most fitting 
tribute that could be paid to this brave officer was to 
establish in those border-lands the right of Englishmen 
to travel unmolested.” 

Instead of a gigantic river like the Chin-Kiang, the 
Irawady above Bhamo, though wide, is very shallow. The 
continual rain that falls over its basin is very great. At 
Bhamo Capt. Gill was welcomed by Mr, Cooper, who in 
all his dangerous wanderings had escaped with hts life ; 
when safety seemed to come he fell by the hand of an 
assassin under the British flag. Capt Giirs homeward 
journey was through New Mandalay. 

Capt. Giirs book will prove a valuable authority on the 
particular part of China through which lie travelled. It 
does not represent the scientific results, which were pub- 
lished in the Journal of the Royal Geographical Society. 
His journey in Western China is one of the most success- 
ful that has been made, although it was achieved under 
a great drawback ; he did not know the Chinese language. 
He was, however, very fortunate in his two Intcrjjretcrs, 
but his success was due to his great tact and perseverance, 
He tells his story with a brightness and impressiveness 
not common in modern books of travel, and his originality 
and independence of view are evident in every page. He 
lias no very great opinion of the Chinese, and his remarks 
on their peculiar characteristics are well worth considera- 
tion. One sees the born traveller in every entry in his 
journal ; nothing is thrown in for effect. A great deal of 
his journey was made in the dark, through fog and r^n, 
yet he adhered strictly to his rule of writing the accounts 
of the day*s doings every night. This had often to be 
done with the comforting thought that most probably the 
record would be lost. 

The work is well supplied with maps and illustrations, 
the former especially being among the most valuable of 
recent contributions to the hydrography of Asia. 

OUR BOOK SHELF 

The Geological Record for 1877. An Accouni of Works 
on GeologYy Mineralogy y and Palceontologv published 
during the Yeary mfh Supplements for 1874-1876. 
Edited by William Whitaker, B.A., F.G.S., of the 
Geological Survey of England, (London : Taylor and 
Francis, 1880.) 

,We hail with pleasure the appearance of the fourth 
voUune of this most valuable work. The indefatigable 
editor deserves all praise for the energy with whi(m he 
has worked in getting together a staff of volunteers 
to compile the useful abstracts of contents of the 
numerous works and memoirs noticed in this voluthe of 
432 pages. It Is unfortunate that the work has now 
fallen two years into axrcar, but, now that the staff of 
contributors seems to have fairly settled down to its work, 
we hope the editor will soon be able to recover lost 
time, and that each succeeding volume will appear within 
the year following that for which it is issued. The editor 
has been very happy in discoverii^ a methbd by which 
the officers on the staff Of the Geological Survey may 
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tis«f«^ly 6m|)i)0y their tefsure>by coJitnbuting to geological 
ligature} and we heaitlty wieh him success in work. 

sohre una mava^enfefmedad dH Olivo* Por Don 
Paolo Colvfe. Publicado en la Gaccta Agricola del 
Ministerio de Fomento, Pp. 43, pL i-ii. (Madrid, 
488a) 

iT. ajppears that the Spanish olive crop is being jeopardised 
in the neighbourhood of Valencia by an insect of the family 
CoccidiB^ distinct from Lecanium olea^ already known as 
attacking the olive, and considered by Don Pablo Coivde 
to be a new species of the genus Aspidiotus^ which he 
describes as A* oleat* It apparently attacks the tree 
generally, but especially the fruit, causing the full develop- 
ment or the latter to be arrested. The greater part of 
Don Co\v 4 ds paper is occupied by considorations on the 
development of insects in general, and on those attacking 
the olive in particular. The author appears to suggest no 
special remedy, but judiciously invites investigations as 
to whether the attacks of the insect are the primary 
cause of the want of health in the trees, or whether the 
latter docs not invite the attacks. 


LETTERS TO THE EDITOR 

[Tht Editor does not hold Mmsetf responsible jor opinions expressed 
by his correspondtnts. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts* No 
notice is taken of anonymous communicaHotts. 

[The Editor uri^entty remesis correspondents to their letters as 

short as possible* The pressureon his space is so great that it 
is impossible otherwise to ensure the appearance evert of com* 
munkatiom containinji interesting and n<wd faets*\ 

Winter Swallows’’ 

Some months ago I tried to investigate, so far as possible, the 
many recorded occurrences of swallows In this country in winter. 
As might be expected, a large proportion Of them broke 
down on iiK|uiry, but there was one which, for seveml reasons, 

I thought might lie safely trusted. It appeared in the Remarks 
on the Weather during the Quarter ending 3»8t of March, 1864 ” 
(P* , 5 )» appended to the Kegistrar-GeneraPs Report for that 
period^ and stands thus : — 

^^Stmliows were seen on January 32 di three miles south of 
Grantham.’* 

Throu^i the kindness of Mr. Glsisher, F.R.S., and of Mr. 
Jeans oC Grantham, I was at last put Into communication with 
the original cirasUUot of the statement, who obligingly wrote to 
me (omitting names) as follows 

U Grantham, Sept. 23d, 1879 

Sir, —T he information given to respecting the 

I discovered some time afterwards was not correct; 
what was taken to be swallows were the common bat. I much 
Wgret being instrumental in incorrect statements being published ; 
It was an Irishman in my employ who told me of them ; he some 
bine affenrards showed me what he supposed to be swallows. 

“ I remain, air, 

** Your obedient servant, 

1 leave to others the moral that may be drawn from the above. 

ir j 1 AtFRED Newton 

Magdalene College, Cambridge, May 9 


Doen OhlofOi^U Deconrpoffe Carbonic Acid ? 

with much ifllereit in Natcrb, vol. xxi. p. SS7, 

years ago made 


^ nnnHTKs on me quesuon— iJoe 
f«co»£O^Ciirlmttlc AcM ? and having many ye „ 

kindrad topics, riiould he muelT obHS:ed 
foHowing extract f/S 

Thki « also in my beatific memoirs, 
«tU. n. lute., It beitid, the .dituce 


of all Uvix^ things, depends upon it. I first efiecied this decom- 
position on the solar spec^um, as may be found in a memoir in 
the TAilostphical (September, 1843). The results 

ascertained by meat that time from the direct spectrum experi- 
ment, that the decomposition of carbonic acid is ejected by the 
Jess, not by the more refrangible rays, have been confirmed by 
all recent experimenters, who differ only as regards the exact 
position of the maximum. In the discussions that have arisen, 
this dceomposidon has often been incorrectly referred to the green 
])arts of plants. Plants which have been caused togernunate 
and grow to a certain stage in darkness are etiolated, yet these, 
when brought into the smdight, decompose carbonic acid, and 
then turn g^een. The chlorophyll thus produced is the effect of 
the decomposition, not its cause, pacts derived frpin the vbiblo 
absorptivcEctlon of chlorophyll do not necessarily apply to the 
decomposition of carbonic acid. The curve of the production 
of chlorophyll, the curve of the destruction of chlorophyll, the 
curve of the visible absorption of chlorophyll, and the curve of 
the decomposition of carbofiic acid are not all neccst^arily 
coincident. To confound them together, as Ls too frequcutly 
done, is to be led to incorrect conclusions.” 

Nothing can act before it exists, nothing can originate itself. 
Chlorophyll is therefore the result, not the cause, of the decom- 
p^)sitioa, Its continual increase during the life of a plant is an 
effect of the same kind. The force decomposing carbonic acid 
does not reside in chlorophyll, but elsewhere in the structure of 
the leaf. John William Draper 

University, New York, April 28 

On a Point Relating to Brain Dynamics 

Any attempt to grapple with the ' doctrine of Free Will v* 
Necessity on the old lines would probably (and deservedly so)- 
not attract much attention. The object of this paper is to place 
a consideration of extreme simplicity under critical notice, which 
would seem to be capable of affording a key to the complete 
reconciliation of the divergent views on a common basis ; and 
since the matter to be dealt with will be strictly within the domain 
of natural science, a clear analysis will be rendered possible. 

It is well known that the only attempt to harmonise the 
doctrine of Free Will 'with the principle of the Conservation of 
Energy consists in supposing that living creatures have a power, 
by the mere exercise of their ** will,” of deflecting particles of 
matter within their bodies from their natural paths, without 
thereby altering the total energy of the particles.* This, there- 
fore, it 'will be observed in the first instance, assumes a peculiar 
physical state of things to exist within the body of an animal 
which does not prevail elsewhere, or it supposes that the laws of 
nature have not a general application, but that the animal world 
must be made an exception. This at the very outset evidently 
involves a very questionable admission. My purpose is sim^y 
to point out that by taking into account a »iiecial consideration 
based on the evidence of modern physiology as to the functions 
of the brain, such an assumption as the above is rendered 
entirely superfluous, and that even if it could be supported it 
would still miss the main object in view. 

Whatever room for speculation there may be as to the exact 
nature of the mental faculties, it is at least very generally 
admitted that these faculties are most intimately connected with 
or dependent on brain structure. Modem physiological research 
has at least placed this fact beyond question, or it is allowed 
that the noental faculties have at all events a physical side. From 
this it must follow therefore that what we call ** identity/* 
character, or individuality (as involved iu **mind”) must be 
dependent on the special structure of the brain ; indeed this view 
is so widely prevalent that it becomes almost superfluous to 
insbt upon it. Now it may be safely assumed that no upholder 
of Fr« Will would "vi’ish for more than that a person should act 
in strict accordance with his identity or individuality, for the 
object of Free Will certainly is not to annihilate individuality 
(or those personal traits which constitute character). But is not 
this precisely what would occur if this contention for a myste* 
rious power of deflecting particles within the body could be 
carried out ? for the effect of this contention would be to make 
the brain super fluous as a directing mechanism, which ivould be 
tantamount to abolishing it (together with the indivkluaUty^ of 

* Th* ttfcettiity for thU special Assumption, in order to prevent Free Will 
gom cc^iag into direct colmion vnih the principle of the CcoserTatiqn of 
Emrglj%wSe obviouethat it wilt prohabfy be regarded as superflauus to 
give reftitne^S torpariicuiar authc^^ 
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which it is the seat). For where would be the use of the elabo- 
rate mediaaism of the braia for directiitg the movements of the 
body if we are to have power of carrying out this same object 
by aeflecting particles by ** volition " (whatever that may m^)? 
lais would be to substitute for the braiUi with which uie iden- 
tity is bound up, the empty nothing ** volition,” In that the 
bwdn directs the corporeal movements ; the identity, or that 
which constitutes the very essence of individuality, thereby 
directs. What more would we have ? Attempt to supplant the 
brain by the vogue notion “volition,” and the individuality 
ceases to exist ; or that very end is attained which those who 
support Free Will most wish to avoid. 

From the very fact that the brain is known to exist, it there- 
fore should be perfectly conceivable (if not even d priori a 
natural conclusion) that the brain might be a mechanism com- 
petent to regulate all ^ the motions of the corporeal system (for 
a set of dynamical conditions adapted to any effect is conceiv- 
able), In view of this, does not the assumption of this myste- 
rious “deflecting power” seem all the more unwarrantable, or 
even abmrd ; as if it w'erc imagined that the brain, being already 
there to direct the corporeal movements, something additional 
were necessary to direct the brain, or as if it were supposed that 
[the brain being the seat of the identity] something besides the 
identity were required to direct the actions of the body ? This 
would seem to be no more than a si>eciinen of the kind of incon- 
gruiiies which may be expected to present themselves by any 
attempt to evade physical principles. 

It could not, however, be said that the opposite party were 
entirely free from enor. For there appears to have been a 
notable oversight on the side of those who uphold strict Causal 
Sequence in nature (sometimes called “ Necessity ”) in failing to 
appreciate adequately the important intlnence (on the question of 
Free Will) of the fact that the brain is the seat of individuality, 
as above insisted on. For the omission to give due import to 
this fact has naturally made strict Causal Sequence to appear 
as a sort of grinding process, whereby man's actions are 
determined indcpindontly of his individuality; a view which 
is no doubt repulsive, and may have served as some excuse for 
the invention of the curious device of deflecting particles by 
the “mind ” or “ will,” It will be observed, however, that by 
simply substituting the word “ brain ” (w'hich includes “mind ”) 
for the word “mind ” in the foregoing sentence, a deflection of 
particles of matter (represented by the direction *of material 
operations by the brain) then can take place in accordance with ^ 
and not in opposition to the law5 of nature. F'or from the very 
fact of the brain substance forming part of the material universe j 
it must of course influence and direct material operations in con- ; 
formity with natural causes. 

Could it be justly said that there is any compulsion in this ? 
Can there be compulsion in being obliged to act in accordance 
with one's individuality or identity (determined by brain struc- 
ture), since the only conceivable escape from this would be to 
act m opposiiion to one's identity (scarcely a desirable end)? But, 
it may be argued, there is still some coercion left here, because, 
although brain structure may be the seat of individuality or 
“ mind,” nevertheless, since our brains were originally formal by 
the operation of causes beyond our control, there is coercion in 
tins a pect of the case. But then do even the most ardent 
supporters of Free Will ever dream of upholding the ex- 
pectation that an individual should have a control in tlie 
original formation of his brain ? or do they not concede (and 
rightly) that the ideal of Free Will is that an individual should 
act in strict accordance with (and not in opposition to) his own 
identity? Yet this is precisely what the believer in strict Causal 
Sequence, who has a just appreciation of tlie functions of the 
brain, will maintaiu must necessarily occur. Solely in virtue of 
the fact that there is strict Causal Sequence in nature are the 
actions brought into strict conformity with individual brain 
structures (or wdth ideality). If the principles of dynamics were 
not rigid, or if the laws of nature were liable to alteration, a 
man’s actions might sometimes be in harmony with his brain 
structure, sometimes in discord with it; or any number of 

* U not s«em a violation of principle, or n kind of inconiistency, to 
recoatii»« that the brain does, in fact, direct certain motiona of the corporeal 
astern (and even those of a complex character, such a«t the digestion of the 
food, the circulation, Ac.), and yet to assume that the brain would bo 
incompetent to d.rect mli the motions of the body ? It may be said that a 
reasoning process accompanies the direction of some of these motions, bttt 
not others. But then is not reasoning itself a brain process, or is it wot 

universally admitted that the reasoning faculty (whatever Us exact nature) 
is at least connecigd with the brain, or has a physical side, just as, indeed, 
the mental faculties generally (or “mind could not exist without brain? 


persons, though possesnug totally different brain ititiotnret» 
might act identicauy. The questionable expediency of the Am- 
teeing of those who are dfepoaed to grumble at what they item 
the “ won” laws of nature, oecomes apparent here. 

But is it not, after all, more satisfactory to look to a definite 
physical basis for identity or idlviduality, as dependent on the 
magnificent mechanism of the brain, in preference to the super- 
ficial view of Ignoring all this ? No doubt there have been mis- 
understandings on both sides of this Free Will v, Neceafsity 
question. — The Free Will party, falling to appreciate jusdy the 
sequence of cause and effect ; the Necessitarians, on the other 
hand, omitting to malise fully the important bearing of the rela- 
tion of mdivlduality to brain-structure on this question. No 
logical ground coula be given why a complete agreement should 
not be possible on this subject. For there can evidently be but 
one correct view on any subject or question whatever. Moreover, 
from the very fact of the fitndamental cHaracter of this question, 
it would follow necessarily that the wrong view on this subject 
must involve a great error, which, therefore, could hardly escape 
detection under a careful an^ysis. The divergence of views 
here is, however, no doubt more apparent than real. For if 
Free Will may be justly regarded as the freedom to act in accord- 
ance with identity (or as the assertion of individuality), then 
such freedom of will actually exists, and moreover the very con- 
dition for its existence is seen to be the prevalence of that strict 
Causal .Sequence in nature demanded by the Necessitarians. 
Thus the two views would show themselves capable of recon- 
ciliation on a common basis. That this fact should have 
apparently hitherto escaped appreciation may possibly be to 
some extent due to that spirit of partisanship which has so 
largely entered into this question, whereby the judgment may 
be allowed to be unconsciously biassed, so that m some cases, 
instead of sexu'ching impartialLy as to what is truth, the inquiry 
has perhaps rather been as to what ou^k( to be truth. 

Londo i S. Tolvek. Feeston 


Curious Botanical Phenomenon 

About a fortnight ago I noticed a curious phenomenon in a 
wood near Leyland, Lancashire, The ground was strewn with 
a layer of about eight to ten inches of old sodden leaves, covered 
at the surface by dry withered ones. A quantity of Ifyacinths 
(not yet in flower) were growing on this ground, and mapy of the 

E hmts had pierced through the withered leaves to the extent of 
om half an inch to three inches, carrying them up above the 
general ‘-urface. Some of the hyacinths had in this wxypcA^* 
trated through more than half a doxen withered leavet^ inhere 
and there several plants were gathered together at their tops by a 
number of old leaves, through which they had conjointly mwn. 

qiie question arises as to whether the hyacinth shoou had 
pierced through the withered leaves on first issuing from the 
ground, when the dead leaves were soft and wet, and so lifted 
the latter to the surface w’here they became dried, or whether 
they had actually pierced through the dry leaves on the surface* 

If, F. 

Carboniferous Forest at Oldham 

It may perhaps be interesting to the readers of NatUJtXto 
know that here at Oldham we have recently laid bare a fine 
saaiple of a carboniferous forest. We ore here, os you are 
aware, situated on the middle coal-measures, Oldham 
(Soo feet) being the highest outcrop of that series, 

1 have been watching with increasing interest during the 
eighteen mouths the progress of disinterment. For some umc 
at the commencement the trees occurred at oonSideraMe mtervfdi 
of time, but of late they have turned up more frequently, sparoely 
a day now passing without one or more being unearthed ’ They 
are, I am sorry to say, highly perishable, and if the impetsillm 
of the Works did not require their removal they wdtild xU 
disappear during a single winter if exposed to the weathdr. 

The result of the combined action of the two great faults 
cross Oldham in a direction parallel to each other has bdAl to 
throw up to the surface several seams of coal and beds of ^hak 
and sanustone. 

On the eastern escarpment of the “ Edge ” a quarry has bdCii 
dug in the argillaceous shale above what is here known as the 
“ Bent Mine,” in order to make bricks of Ibe extracted mate* 
rials. In quarrying this bed the trees have been laid bare hi 
considerable numb^s. Some of them i^ow the ebaraeteris^ 
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miurkins^ of SigOlftnae, longitudinal flutings and the usual leaf- 
soarBi otlgmarian foots and rootlets attached^ Ac., others not so 
piiesefve 4 doubtful affinities* Of course they are 

now but casts, nothing remaining of the original trees except a 
thin film of eoaly matter representing the baA, They measure 
in height f^om three to ten feet, and have a diameter of from 
one foot to two feet four inches. I think it may be safely stated 
that they were merely hollow stumps when finally submerged, 
fronds of ferns, lepldodendroid twigs and leaves, and other 
vegetable waifs having found their way into the hollow cylinders 
and left their impress on the inclosed matrix. 

I may add that there are several horizons of growth, one 
forest having grown above another j stigmorian roots and root- 
lets, calamites, lepidodendroid stems and leaves, lepidostrobi, 
and masses of leaves of unascertained species being Indiscrimi- 
nately mixed throughout the whole section, the ferns, however, 
being met with in greatest numbers near the bases of the erect 
trees. 

It is perhaps worthy of remark, too, that there is no accumu 
Itttion of coaly matter in the section revealed, nor is there any of 
the usual ** floor clay *' about the roots of the trees. 

29, Radcliffe Street, Oldham Jas. Nield 


Fungus Inoculation for Insects 

The importance attributed ^ Dr, Lankester (Nature, vol, 
xxi. p. 448) to ** Prof. Metschnikoff’s suggestion of a deliberate 
cultivation of an insect'S'disease* producing fungus, and the 
application of the cultivated fungus in quantity to places in- 
fested by these insects,’* invites attention to the fact that the 
suggestion has been anticipated in a very serious and earnest 
way by my friend the distingubhcd entomologist, Dr. John L. 
Le Conte of Philadelphia, in his presidentim address before 
the Portland meeting of the American Association for the 
Advancement of Science, in August, 1873. 

His address concluded with ten suggestions for the promotion 
of economic entomology in the United States, and the seventh 
reads thus; — “Careful ftudy of epidemic diseases of insects 
especially those of a fungoid nature ; and experiments on the 
most elrective means of introducing and communicating muh 
diseases at pleasure.’^ 

llie reasons for making this suggestion lu-e fully stated in the 
preceding paraipraphs of the address, where the observations on 
which it IS l>ased are detailed. 

Dr. Le Conte’s first suggestion was, “Reorganisation of the 
Department of Agriculture [at Washington] on a scientific basis, 
for the^ proper protection and advancement of agricultural in- 
terests.” Had this suggestion received the attention which has 
b^ given to many other subjects of less jwactical importance, 
the present reclamation for him of priority in the case of his 
seventh suggestion, would probably have been rendered un- 
necessary ; and the credit of introducing a more reasonable 
method of extirpating insect* pests than the dangerous plan of 
distributing potent mineral poisons to careless or uneducated 
persons for use in the fields, would have been secured to the 
nation to which we have the honour to belong. 

Dr. La Conte’s address may be found in the publi>hcd vulumc 
of of the Portland meeting ; but it was reprinted 

by him and extensively circulated and favourably commented 
upon at the time, his desire being precisely that so well cx- 
|>ressed by Dr. Lankester “to do something to persuade * prac- 
tical* men that all science Is deserving or their respect and 
encouragement.” We all hoped that such earnest words from 
«o hl^h an authority would have their due eflect upon Congress 
mid inaugurate a long-desired reform of our Agricultural Bureau. 
But it has happened, as in so many other instances, that wc 
had to wait seven years before even an echo reaches us 
distant part of the world, where the labours of Prof. 

' i have procured an intelligent appreciation of the 

wue of Dr. I.e Conte’s suggestion, so little comprehended by 
the at home. J. P. Lesley 

XjMi Clinton Street, Philadelphia, April 10 


Ca^ivoroUB Wasps 

- ■ ^®**^t*^ unde^^ the above heading, have appeared 

^J^WATURE for several weeks past. The facts they contain, 
mt^sting In themselves, are nothing new to ento- 
woingms. That aajtps ate carnivorous, that Siey chafe flies, 


See., was known long ago (compare Westwood’s “Introd, to 
EntomoL,” ii. pw 246). That wasps cut off the wings of flies 
l>cfore sucking them was observed by Dr, Erasmus Darwin 
in the last century (see J. H, Fabre, “Souvenirs Entomolo- 
giques,” Paris, 1879), An Old Entomologist 

Heidelberg, Germany, May 6 


Seeing by Telegraphy 

We beg to thank Mr, Gordon for drawing attention to the 
fact that the principle of rotation of plane of polarisation of light 
in a magnetic field could not actually be employed with the form 
of receiver symbolicaliy described by us in Nature, vol, xxi, 
p. 589. Haring satisfied ourselves that there could be no doubt 
of the feasibility of using the first form of apparatus, which we 
spoke of, as a receiver in a sight telegraph, we merely wished to 
point out, at the end of our letter, that other methods might 
perhaps 1^ employed ; and we still have no doubt that with a 
certain proper arrangement of the apparatus not only the effects 
observed by Dr. Kerr, but other of the Faraday polarisation of 
light effects might be practically made use of. For it must be 
remembered that the actual electric currents now used to transmit 
articulate speech are only one forty -milUonth per cent as strong 
as those necessary to work even a delicate telegraph relay, 
whereas It required several CJ rove’s cells to show in a decided 
way the old experiment of the sound emitted by an iron bar on 
being magnetised. 

And in fact we may go further, and mention that we have for 
the last year, or more, held the view that just as all electric con- 
ductors turn into heat energy a portion of the energy they transmit 
as electric current, so there must be some bodies, presumably of 
the sulphur selenium order, which, when properly employed, will 
convert a portion of the current energy into viribfe luminous 
vibrations, and may therefore be used as receivers in a fight 
telegraph. 

As to the other objection that miyht have been made to the 
method as popularly described by us in consequence of the large 
number of wires, we need hardly mention that in practice a 
telegraph engineer would avail himself of tlie principles of 
multiple telegraphy. |oUN Ferky 

May 3 \V. E. Ayrton 

Anchor-Ice 

In confirmation of Mr. Kne's views upon this subject, the 
following results of observations made upon the Charles River, 
Mass., may Ivc of interest. 

Anchor-ice is usually formed at night during a sudden “cold 
snap,” when the river is not covered with surface-ice. It seems 
to consist of sma'l masses of needle-like crystals grouped itt 
stellate forms, and distributed pretty evenly throughout the body 
of water. 

These adhere readily to any obstruction, and accumulate 
rapidly upon it. Thus the racks or strainers through which the 
water pas!<eB to the mills ore covered and closed by it, so that 
the flow of the w'ater is absolutely stopped, and the mills can 
only be kept running by constantly removing it with a rake. 

It Is very adhesive and tenacious. I have frequently seen it 
accumulate upon jwrtions of the extreme edge of a mill dam 
(over which was pouring water a foot in depth) until it reached 
the surface, resisting for a considerable lime the enormous 
pressure to which it was thus subjected. It usually disappears 
soon after sunrise. 

Detached portions of the accumulated masses always rise to 
the surface, but the oririnal crystals, if not heavier than w'ater, 
seem to be at Ica^t as heavy. The general appearance of this 
ice when removed from the w^atcr rerembles that of sherbet or 
“water Ices.” As these are frozen quickly while in motion, 
they are apparently formed under similar conditions. I have 
never fcen anchor-ice except ih rapid currents. 

Boston, U.S.A., April 24 C. C, 

SoDic CHtOEiDE Crystals. — Dr. Ord refers Dr. Ralton to 
Dr. Beale’s book on “Kidney Diseases, Urinafy Dei^iU, &:c.,” 
ed. 1869, p. 167, and the figure at p, 130; also Thudichum’s 
“Pathologyof the Urine.” 

OxoNlENsiS,*— Apply to the Secretary, Brilitih Association, 
Albemarle Street, W, 
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FURTHER OBSER VA TIONS A JVD RESEARCHES 

ON FLEUSSS SYSTEM OF DIVING AND 

EIVJNG IN IRRESPIRABLE A TMOSPHERES^ 

U will find in Nature, vol. xxi. p, 62, the experi- 
ments I made in relation to the process of hving 
under water by means of the Fleuss apparatus^ 1 there 
related what I hiad observed after Mr. Fleuss had 
been under water at a very low temperature for the 
period of an hour. A few days later 1 made another 
observation on a different plan. I filled the Jarce diving 
bell at the Polyteclmic with carbonic acid gas, displacing 
every portion of air, I then let the bell go down ten 
inches under the wter, so as to put the gas under pressure, 
and all the while I kept a stream of gas pouring into the 
bell, and causing a constant bubbling or gas out of the 
mouth of it into the water. This done, Mr. Fleuss put on 
his dress and helmet and entered the bell. He sat in it 
over the water for the period of twenty minutes, the 
pressuxo and constant stream of gas being niaintaincd. 
At the end of twenty minutes I signalled to him to come 
out, and had the bell brought round to the side of the 
tanki He returned into the air quite unaffected. His 
pulse, which was beating at 72® in the minute when he 
went in, was at 68^ when he came out, and quite steady. 
His temperature in the mouth, which was at 98*2® F. 
when he went in, was at 97*5" when he came out, and in 
a few minutes was at its natural standard. He said he 
had felt no oppression whatever, and would have remained 
an hour in the gas if I had allowed him. 

While the diving-bell was still charged with a large 
volume of carbonic acid gas I got Mr. Fleuss to go into 
it again, and then volatised into the bell vapour of amyl 
hydride until I had made an utterly irrespirablc atmo- 
sphere from that vapour alone. In this way I formed an 
ntmobjphere which closely resembled the atmosphere of 
the mine charged with choke-damp, except that the 
va|Mur I used i.s more determinate in its narcotising 
action than choke-damp. In this mixed atmosphere, in 
which a man unprotected would have been aosolutcly 
unconscious in less than a minute, Mr. Fleuss remained 
fpr twenty minutes. At that tune he came out of the 
bell in the most j^rfect condition, in a word, altogether 
iMpiaffccted. 

The: -prindple i of the Fleuss system is very shnplc. 
Within Uk; helmet, which is of tlie usual shape of a diver’s 
helmet, there Ir ct space equal to a* quarter of a cubic foot 
inclosed in metal. This space is charged with oxygen 
Jtihder p^ssure, the compression giving a supply of the 
siiimcient to last for a period of five hours if neces- 
ifefary. As a rule Mr, Fleuss charges for three hours under a 
prijsstrre of about* eight atmospheres. This is his supply 
of vital air. In the cuirass, which Is the next part of the 
apparatus to, be described, be. lias two metal cases, one in 
front, the other at the back* These cases are filled with 
fisnall pellets of pOrous india-rubber charged with caustic 
soda. Over this surface of soda he can exhale his breath 
with perfect freedom, and at the lower part of each case 
he has a small trough under a perforated bottom, in 
which the water of the breathy condensed in passing, is 
efaught.^ Lastly, he has a double-valvcd mouthprece, 
made almost exactly after the plan of die late Dr, Sib3on*s 
chloroform mouthpiece, to which is attached a large 
elastic artifici^d trachea, or wiiidpipc. 

These arcthe effcctivc parts of the apparatus. The other 
parts, common to the diver’s dress, are the waterproof 
jacket and leggiiigs and weighted boots. 

In preparing for his work Mr. Fleuss proceeds as you 
will see (for he will go step by step through the process 
of assuming hig dmss). He first charges his helmet with 
oxygen. He does this from one of Orchard’s compressed 
oxygen bottles, measuring the pressure by a pressure- 

* AlMtnicted from lecture delivered to the Society of Arts on Thursday, 
Mays. 


gauge, this ready, he puts on the cuirass and d>e watei?- 
prhof dress. Then he ties firmly over hia, movdtft ^ 
nostrils the doublc-valved inautlipiece, and connects the 
free end of the artificial windpipe with a tube leading Inm 
the soda-chamber in front of the cuirass. Fiaally he 
assumes the helmet, and when that is on and closed he 
is complete. 

The mode in which he lives in this closed dress Is as 
follows By a valvular opening he lets into the holttUst 
from the compi*esscd store of oxygen a stream of oxygen, 
which diffuses into the space between the helmet and 
cuirass and his body— -his breathing- or air-space. When 
he inhales through the mouthpiece ne draws m the oxygen 
through the two side valves into his lungs. When he 
exhales, those valves close, and so his exhaled breath 
passes through the tube and over the soda in the soda- 
chambers, and down the chamber in front along a con- 
necting tube into the lower part of the chamber at the 
back; then, ascending through that chamber, it escapes 
in pari into the helmet by a tube from the back chamber 
near the shoulder. In its passage through these two 
chambers all the carbonic acid of the breath is fixed by 
the soda, and most of the water is condensed in the 
troughs. The feturn oxygen and the nitrogen of the 
expired breath passes over free and enters the helmet* 
where it meets and admixes, by diffusion, with the 
oxygen which is admitted from the oxygen reservoir. 

Thus there is constantly being made within the dress a 
fresh supply of air for respiration, while the product of 
respiration and of animal combustion — carbonic acid-— 
which would be dangerous if it were not removed, is 
removed and fixed by the soda. 

Mr. Fleuss relies on two practical indications for supply 
of the oxygen from the reservoir. If he feels any undue 
pressure on the drums of his ears he knows that there is 
too much oxygen in tire helmet. If he feels any sense of 
suffocation he knows that the oxygen is deficient. In the 
first instance he stops the entrance of oxygen for a short 
time ; in the second case he lets in a further supply. 

It must be admitted that this plan is not one that 
ensures a due admixture of oxygen and of nitrogen 
according to the atmospheric formula, and there can 
be no doubt that he is always breathing, while in his 
dress, an excess of oxygen. This fact opens up the 
question once more of pure oxygen as a supporter of 
natural life. 

In my experiments on this subject reported to the 
British Association for the Advancement of Science in 
i860, I showed that oxvgen supplied in steady current 
from a fresh source, ancf not breathed many times over 
again, would support life readily enough for long periods 
of time— extending in one experiment to three wOeke— at 
a medium temperature ; but that at a low temperature, 
35'’ F., it became negative, so that animals went to sleep 
in it and became cold ; while at a high temperature, 75^ 
they became heated in it, underwent rapid wasting, and 
ate voraciously. 

In another paper, published in 1869, 1 tried to prove 
that the use of nitrogen in the atmosphere is not to act 
as a mcre diluent and economiser, but as an e^uaUser of 
the temperature, and so to make the combination of 
oxvgen with the blood and the tissues equable in the 
different regions of the globe. 

, Mr. Fleuss’si experiments are in entire accord with these 
views.. He can live, with oxygen in excess, for long 
periods in medium temperatures. In a cold tempetatuiie 
nis own heat goes down several degrees below the 
standard. In a high temperature he would become over- 
heated. But between a range of 35® F. on the one sWe 
and If F. on the other he is, in my opinion, safe in liis 
closed oxygenated chamber. Whether he can descend lo 
the same depths as other divers— -say to 86 feet^and 
rmn^ih there, has to be proved, Theotttichhjf, 

to be able to do so, but in this field (rf inquiry he ttvM 

■ 1 . 
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win his spurs* The Ipwest depth to which he has 
descended is 2$ feet, He has walked under water a 
distettce of four hundred yards in a straight line. 

Somimcu^vemeats made in the arrangements. 
He mi^t he supplied with a feeding-apparatus, and so 
repiain under water several hours longer than he has 
done. At present he finds from two to throe hours no 
difficulty. 

The exPes^'iments I have made with the apparatus 
indicate that the dress and apparatus may he used 
for entering wells^ burning houses, and mines that are 
charged with suffocating gases. In the mine the dress 
Would be invaluable, and if a telephonic connection could 
be set up between the man in the dress and the outside 
world — an adaptation I believe to be Quite possible— a 
remarkably useful advance would be made. 

I will now ask Mr. Fleuss to make one experiment 
which will be a visible exposition of the perfection of his 
apparatus as he stands equipped in it. The directors of 
the Royal Institution have been so good as to lend me 
the glass chamber in which Prof. Tyndall experimented 
when he was demonstrating the mask he invented for 
breathing in an atmosphere charged with dense fumes of 
smoke. This chamber I have had charged with carbonic 
acid, so that it has in it an irrespirable atmosphere. In it, 
as you will see, a candle cannot be lighted, and a taper 
will be extinguished. Mr. Fleuss will go into the cham- 
ber, sit down in it, and wait there until the current of 
carbonic acid which is being admitted forms an absolute 
ateospherre of the gas to smove the level of the top of 
his helmet,, and there he will remain, if we like, until the 
su^ly of oxygen in the helmet is exhausted. 

The next step onward will be to construct a ^mall 
•closed canoe, in which the apparatus can be fitted on a 
larger scale, and in which men, or those who are in the 
canoe, can rise or sink in the water and be propelled 
under the water. This is a certain extension of the 
system now under our consideration, and when it is com- 
pleted, my idea that the next greatest geographical dis- 
coveries will be made on the floors of the great oceans 
enay not be so far wide of the mark as was once 
supposed. ^ 

B. W. Richardson 


THE AURORA BOREALIS^ 

UR experiments on the electric discharge, which have 
^ been already published in the Phil, Trans, and the 
Proceedings of the Royal Society, enable us to state with 
«ome degree of probability the height of the aurora 
borealis when its display is of maximum brilliancy, and 

also height at which this phenomenon could not occur 

.,1 « 


on account of the great tenuity of the atmosphere. 

In Part ill. of our electric researches, PhiL Trans. ^ 
Part I. voL 171, we have shown that the least resistance 



— pressqi'e rapidly 

the resistance. Wien the exhaustion; has reached 0*002 
tnilhm,, 3 Ml the discharge only just passes with a poten- 
tial of 11,000 chloride of silver cells (11,330 volts) ; at the 
exhaust we have been able to obtain (and which 
has not been surpassed), nafnely, 0*000055 
only did 11,000 cells fail to produce 
a a«Ch^^, but even a i-inch spark from an inauction- 
coll could not do so, 

. we have not experimentally determined the 

Ij^at resistance for air, we have ascertained 
the di^harge occurs in hydrogen at atmo- 
spheric pressum between disks b inch distant, they 

^ «iid Hugo W. 


require to be approached to 0*13 inch to allow the dis- 
chaige to take place in air. We may therefore assume 
that the pressure of least resistance for air is 

M 0*379 millim., 498*6 it. 

22 

At a height of 37*67 miles above the sea level, the 
atmosphere would have this pressure (neglecting change 
of temperature), and therefore the display at this elevation 
would be of maximum brilliancy and would be visible at 
a distance of 585 miles. 

The greatest exhaust that we have produced, 0*000055 
millim., 0*066 M, corresponds to a height of 81*47 miles, 
and as 11,000 cells failed to produce a discharge in 
hydrogen at this low pressure, it may be assumed that at 
this height the discharge would be considerably less 
brilliant, especially in air, than that at 37*67 miles, the 
height of maximum brilliancy. 

At a heigrht of 124*15 miles the pressure would be only 
0*00000001 millim., 0*00001 M> and it is scarcely probable 
that an electric discharge would occur with any potential 
conceivable at such a height. 

The colour of the discharge varies greatly with the 
tenuity of air or other gas with the same potential. Thus 
in air at a pressure of 62 millim,, 81579 M, the discharge 
has the carmine tint which is so frequently observed m 
the display of the aurora ; this corresponds to an altitude 
12*4 miles, and would be visible at a distance 336 miles. 
At a pressure of 1*5 millims., 1974 M, corresponding to a 
height of 30*86 miles, the discharge becomes salmon- 
coloured, having completely lost the carmine tint. At a 
pressure of o‘8 millim., corresponding to 33*96 miles, the 
tint of the discharge is of a paler salmon colour, and as 
the exhaust is carried further it becomes a pale milky 
white. The roseate and salmon-coloured tints are always 
in the vicinity of the positive source of the electric 
current, the positive luminosity fades away gradually, and 
frequently becomes almost invisible at some distance 
from its source ; as, for instance, in the hydrogen discharge 
at a pressure of 2*3 millims., 3027 M, shown in the 
accompanying figure, H, which resembles in some 



respects the phenomena* of the aurora. The discharge 
at the heg^ive terndnal in air is always of a viedet hue, 
and’dua tint In the aurora indicates a proximity to the 
neg^tve source. 

fi>llowing table, ^with the exception of pressure 
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o'oooooool exhibits deductions from actual 

^observations ; — 


Pressure mm. 

Pressure X* 

Height 

miles. 

Visihle 
at miles. 

Remarks. 

0*00000001 

0*00001 

124*15 

1061 

No discharge could 
occur. 

0*000055 

o‘o66 

81-47 

860 

Pale and faint. 

O'Sob 

4990 

37 67 

S85 

Maximum brilliancy. 

10530 

1316*0 

33-96 

sss 

Pale salmon. 

t *000 

3*-87 

546 

Salmon coloured. 

1*500 

19740 

30-86 

529 

i» »* 

3x>oa 

3947*0 

*7-4* 

499 

Carmine. 

20 660 

27184*0 

17-86 

403 

*» 

62*000 

81579-0 1 

13-42; 

336 

FuUnsd. 

ai8*7oo 

156184*0 

ii-58j 

324 


It is conceivable that the aurora may occur at times at 
an altitude of a few thousand feet. 


The following letter has been sent us in reference to the 
above paper : — 

Meteorological Office^ n6, Victoria Street y 

LondoHy S.lV.y May i, 1880 

With reference to a paper at the Royal Society on the 
height of auroras by Dr. De la Rue and Dr. Muller, the fol- 
lowing remarks in Muller’s “ Lehrbuch der kosmischen 
PhysiK,” 2nd Edition, 1865, p. 558, may be of interest to 
your readers : — 

Hansteen finds for the aurora of January 7, 1831, a 
height of 26 geographical miles, by combining the height 
of the arch at Berlin and Christian sand in Norway, while 
Christie calculates the height of the same aurora at 
between 5 and 25 English miles, from observations made 
in England. 

“The determinations of modern physicists place the 
aurora at a much lower level than was formerly assumed. 
Mairan gave the mean height at 120, Cavendish (1790) at 
60, and Dalton (1828) at only 18 geographical miles. 

Farquharson makes it probable that the auroras, as 
was alreadv said bv Baron v. Wrangell, come down to the 
region of the clouds. He bases this, inter aluty upon the 
auroral observations of December 30, 1829. Alford, 
in Aberdeenshire, he saw, from 8.30 to ii oVlock in the 
evening, a very brilliant aurora over a thick mass of clouds 
which covered the hills lying to the north of his house. 
Although the sky was clear the aurora never rose higher 
than 20®. At the same time the Rey. Mr. Paul), at 
Tullynessle, lying two English miles north of Alford, in 
a narrow side valley of the hills above mentioned, saw a 
very brilliant aurora close to the zenith about 9.15. This 
would give the height of the aurora as not more than 
4,000 feet. This opinion is confirmed by numerous ob- 
servations made in the Polar regions by Parry, Franklin, 
Hood, and Richardson. Franklin observed auroras 
between the clouds and the earth, which lit up the lower 
surface of thick clouds. 

“So much is certain, the phenomenon appears in 
various heights, but can hardly be seen higher than 
twenty miles. The auroras formed at low heights, which 
are often seen in the Polar regions, are only visible at 
short distances. Hood quotes an aurora on April 2, 1820, 
at Cumberland House, as a brilliant arch of 10° altitude. 
Fifty-five English miles to the south-west nothing was 
visible. 

“Another aurora on April 6, which remained in the 
zenith for some hours over Cumberland House, appeared 
at the distance of 100 English miles to the south-west as 
a steady arch only 9* in height.’’ 

The observation Of Mr. Smith of Jordan Hill, at Loch 
Scavaig in Skye, of an aurom apparently emanating from 
a mountain there, will also be rememliened. 

Robert H. Scott 


A SCOTTISH CRANNOG^ 

II . — Objects of Bone 

U PWARDS of twenty implements made of bone have 
been added to the general collection, all of which 
were found either in the relic bed or refuse heap. The 
following are the most interesting. 

I. Two chisels or spatula*. One is made of a spUt 
portion of a shank bone, and measures 5| inches long 


I 

Fic. 6.-Bon« (Scale F) Fi<;. 7.-Bone (Scale J) 

and rather less than ^ inch broad. It is very hard, fla^ 
and smoothly ground at one end, and has a sharp rounded 
edge, which extends farther on the left side, thus indi- 
cating that it was adapted for being used by the right 
hand. The other is a small leg bone obliquely cut so as 
to present a smooth polished surface. Its length is 
4 inches, and its diameter i inch. 

2. Five small objects presenting cut and polished 
surfaces, three of which are sharp and pointed ; one 




Fici, 8.“^oro (Sculc 1 ). Fio. 9,— Horn (Scale 1 ). 

appears to have been notched at the end and there brofcOn 
off ; and the last, presenting well-cut facets, is fashioned 
into a neat little wedge. 

3. Fig. 6 represents a tiny little spoon only f inch in 
diameter, and worn into a hole in its centre. The handle 
portion is round and straight, and proportionately smalt, 

* A. full report of the Ixchlee Cmnnog: is given in vok niU., of tba 
PfvcaetHnfi of the Society of Antiquertes of (i'coijand. Kod in vol. d. of the 
Cqllictiona pf the Ayrshire and Wigtownshire Archaiobgical AssociattptK 
Comli^ued mim'p. 10. 
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Isieitig onl/ 2 in;:t]Lies long, and about the thickness of a 
ttow^uill 

4. ng. 7 is a drawing of a neatly-formed needle-like 
insfrument. It is 6at on both sides, finely polished, and 
tapering into points at its extremities. 

5. Two curious implements smoothly polished and 
fpmd at one end. They are both about Si inches long, 
and precisely similar to each other in every respect, 

6. A great many small ribs, about 6 or 7 inches in 
length, and portions of others, were found to have the 
marks of a sharp cutting instrument by which they were 
pointed and smoothed along their edges. The use of 
these implements can only be conjectured. 

7. Lastly, there are several portions of round bones 


which apMared to have been used as handles for knivea 
or such like instruments. 

IIL — of Horn 

About forty portions of horn, chiefly of tlie red-decr, 
bearing evidence of human workmanship were collected 
during the excavations. They consist of hammers or 
clubs,' pointed tynes, spear-heads, &c. As illustrations 
of these implements, Figs. 8 and 9 are good representa- 
tions of a club and a bwkin. The former is ti inches 
long, and has about 3 inches of the brow branch of the 
horn projecting from it, round the root of which there is 
a groove, as if intended for a string. The markings on 
the back portion indicate very distinctly that it was used 



Fia. 10.— WacHlen Vessel (Scale A). 


for hammering some hard substance ; the latter is 8 inches 
long, finely polished all over, and pointed at the tip as if 
with a sharp knife. 

IV.^O/i/eas 0/ 

A large assortment of wooden implements was found, 
chiefly in the refuse heap, and in the portion of dSMs j 
corresponding to the area of the log pavement. Owing 
to the softness of the wood and the large amount of 
moisture contain :d in its fibres, moit of these relics have 
already shrunk to less than half their original bulk, and 
become so changed, though they were kept in a solution 
of alum for several weeks, that I am doubtful of being 
able to preserve them at all. They consist of bowls, 
plates, ladles, a mallet, a hoe, clubs, pins, &c., to- 
gether with many objects entirely new to me, but which 
apparently had been used for culinary or agricultural 
purooses. 

Fk. 10 represents a trough cut out of a single block of 
wood. It was found about half way between the margin 
of the crannog and the circle of stakes surrounding the 
log pavement at a depth of 5 feet, amongst decayed brush- 
wood and chips of wood. 

Crf«tf^r,*^During the progress of the drainage a canoe, 
hollowed out of a single oak trunk, was found about 
100 yards north of the crannog. Its depth in the moss 
was well ascertained, owing to the fact that, though lying 
at the bottom of, one of the original drains, it presented 
no obstruction to the flow of water, and consequently wms ■ 
then undisturbed. During the recent drainage all the 
drains; were made a foot deeper, and hence its discovery. It 
measures lo feet long, 2 feet 6 inches broad (inside), and 
I foot 9 inches deep. The bottom is fiat, 4 inches thick, 
and contains nine nolcs, arranged in two rows and about 
1$ inches apart, with the odd one at the prow. These 
hoto arc perfectly round and exactly i inch in diameter, 
and when the canoe was disinterred they were quite 
all tightly plugged. 

W^n the original drainage was made, some forty years 
I understand that two canoes, each of which was 
^ut 13 feet long, were found in the bed of the lake on 
t?ie south-west side of the - crannog. 

^ A doi^le-bladed oakpadcUe, 4 feet 8 inches long and sJ 
utches broad, and a large oar* together with the blade 


portion of another, were found amongst the didris on the 
crannog, 

V,^Odj€c/s of Metal 

(a) The chief articles made of iron are the following 

1. A gouge, 8 inches long, 

2. A chisel, 10 inches long. Both these tools had re- 
mains of bone or horn handles containing beautiful green 
crystals of vivianitc, 

3. Two knives. One has a blade 6 inches long, and a 
pointed portion for being inserted into a handle. It was 
found on a level with, and close to, the lowest hearth, 
along with fragments of its handle made of stag’s horn. 
The other, found by a farmer in the deMs long after it 
was thrown out of the trenches, was hafted on a different 



Fig. (Full sixe) 


plan from the former, the end portion being broad, and 
riveted to its handle by four iron rivets, which still remain. 

4. Two spear-heads, one prominently ridged, 13 and 
inches, with sockets for wooden handles, portions of 

which still remain in the sockets. 

5. Five daggers. One has portion of a bone handle 
surrounded by a brass ferrule, and about an inch in front 
of this the corroded remains of a guard are seen. 

6. A saw in three pieces, two of which were joined 
when found, and the third was lying a few feet apart. 
The length of the three portions together is 38 inches, 
and the average breadth is 3 inches. 

7. A small corroded iron hatchet, with portion of a 
wooden handle in the socket 
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8. A cuvlous thriee-prongQd implement was found, about 
3 feet deepi in the lai^e drain a few yards to the south of 
the crannog ; the prongs are curved, very sharp at the 
pointSi and attached laterally ; they are 2i inches apart, 
and 4 inches long. 

(^) Of articles made of bronte or brass, the following 
may be noted 

1. Two dbulfie — one of which is figured here (Fig. 1 1) — 
WMO found aboift the centre of the refuse heap, and a third, : 
mttch more elaborately ornamented, was subsequently I 
found in tht diMs when closing up the trenches. * 

X A fironre ring pin, 6 inches long. The square- ! 
shaped portion of the top has a different device on each ' 
side, one of which is a fylfot (croix gamm^e or swastika), 
and the shank from its middle to the point is ornamented 
on both sides (Fig, 12), 

3. A spatula or dagger- shaped inplcment with blunt 
edges, measuring j inches long and i J inch broadi ' ‘ 

4* A thin spiral finger-ring. 





F^O, x3.«^nroiu«ninff 
Bn (ScMile 1), 


Fjg. t 3 .—l sijM!. Mad« from of a moss 
(JPi?lytrick%im cammmie^ 


5. A bfidJe^bit, This consists of two large rings and a 
centre-piece. Its extreme length is toj inches ; the outer 
diameter of the rings is rather less than 3 inches, and the 
centre-^ce, which is entirely made of iron, is 3 J inches 
long. The rings are partly iron and partly bronze, the 
circular portion being iron, and the rest bronze. The 
bronze portion has two eyes or loops, one of which is 
attached to the ccntrc'piece and the other free. This 
interesting relic was turned up by two visitors poking 
with a stick at the south-east corner of the refuse heap. 

W—Misctilixneoui Objects 

I. Carved W^£>£»/f.--Perbaps the most interesting of all 
the relics discovered on the crannog is a small piece of 
ash-wood, about 5 inches square, havtng curious diagrams 
carved on both aides. On one side three equidistant 
spiral grooves, with cojresponding ridges between, start 
from near a common centre And radizite outwards till 
they join, at uniform distances, a common circle which 
surrounds the diagram. On the other side is a similar 
diagram, with this difference, that between the points of 
commencement of the spiral grooves there is a space left 
which ia occupied by a small circular groove surrounding 


the central depression or point. This figUhe ts 
and overlapped by two convoluted and symmetnotl 
grooves raedihg each other in an elevated ardh, i^Jth^ a 
depression in its centre. The rellfc ^as found 
the west side of the crannog, about 4 feet deep; and near 
the line of the horhontal raised beams. ' 

2, Frin^e^like -^Another object Which" 1 rt» 

excited considerable curiosity ia an apparatus made like 
a fringe by simply jdaiting together at one end the long; 
stems of a kinef of moss. Portions of similar articles Were 
found in three different parts of the crannog, and all deeply 
buried. The one figured here, and the most neatly 
formed, was found in the relic bed near the hearths 

(Fig. 13X 

3. Among the remaining articles under this head are to- 
be found some portions of leather, one thick bit being 
pierced by stout copper nails; a few glass beads and 
small iih^ at b some fragments of pottery, 
one bdngthe'bdtubm of a jar, said to be Samian ware; 
portions of three armlets made of jet or lignite, together 
with one dr two other fragments of objects made of the 
same material, ' 

j;^|qo|pding to a report by Prof. Rolkston of Oxford, who 
Undertpoltji^e exatnination of the bones and horns 
‘ th4 following animals have their 

tetoy i^The ox {Bos iongifrons) ; the pig 

the sheep, old dun-faced 
bVeed (Owr (rr/ifr, iritfiety hrachyura)\ the red-deer (Cervus 
, ela^hiis)^ very abundantly ; the roe-deer (C<rrz/it/r cipreolus)^, 
scantily, though unambiguously ; the horse {Eguus cabals 
/»r) is represented by only one shoulder-blade ; and the 
reindeer {Cervus tcrandus) by one or two fr4agmcntary 
portions. Some of the bones and horns had their cavities 
filled with beautiful green crystals, which on analysis 
proved to be vivianite. 

Among the specimens of wood used in the structure of 
the island Dr, Bay ley Balfour has identified the fol- 
lowing : — Birch, hazel, alder, willow, and oak. In 
addition to these some of the relics were found to' be 
made of elm and ash. Robert Munro 


THE UNITED STATES WEATHER MAPS, 
AUGUST, 1878 

T he most remarkable feature of the meteorology of 
the northern herai^hcre for August, 1878, as com- 
pared with July preceding, was the enormous changw 
which took place in the distribution of amospheric pres- 
sure over the Atlantic as far as lat. N. 60*^, the change 
being greatest in the region around Ireland and the 
south-west of England, where it amounted to a fall of 
about the third of an inch. Pressure was also still further 
reduced over nearly the whole of the United States, 
particularly in the north, the deficiency from' the jxiitnm 
at New York being 0*150 inch. In Europe this lowering 
of the pressure extended eastward into Russia as aa 
long. E. 40®, where it rose to nearly the average. It ag^n 
fell on advancing further eastwards to 6*1 Jo inch below 
the normal in the valley of the Irtish, rising however 
again to the normal over the western affleentS Of the 
Lena. Thus from the Rocky Mountains, across the 
United States, the Atlantic, Europe, and into Asia 
as far as the Lena, pressure was under the nbvmtd,, 
in other words over a broad belt going halfiway iouad 
the globe. This regiom of abnormally low pr^sure 
would appear to have stretched south-south-westward 
from Western Siberia, embracing the regiems marked off 
by Syria, Egypt, Africa as far as Cape Colony* * the 
Mauritius, Western ‘ India, and Turkistan* Also in 
Victoria, Tasmania, and New 2 ea]a?>d pressure wasr very 
low, being at Danedin 0*372 inch Im tbap the n<mmiii; 

On the other hand, pressure was above tiie normal in 
the region 6f the Rocky Mountains, over 'Sodth Greenland, 
Iceland, Shetland, and adjacent coasts bf Norway 1 









publishes. In the softer qualities for plates, vlre, ^c., 
it is at times astonishing what results are obtained, with 
37 to 40 kilogrammes of actual breaking weight, as much 
as 70 per cent., and in some cases even 75 per cent of 
contraction has been reached. At the same time this 
injgot iron can take very high heats, forging and rolling 
without a daw. The production of this especial quality is 
so simple, the cheapness of the raw material, the certainty 
in working, its softness, and its ductility, all point to its 
driving at no very distant date puddled iron plates out of 
the market. For wire even of the smallest gauges it has 
been declared better than that drawn from billets puddled 
from charcoal pig.” 

This is an extremely good result to have attained in the 
short ^spjace of less than a year, and gives good ground 
for the hope of further improvement in the future. The 
manufacturers do not appear as yet to have quite succeeded 
in producing a hard steel by this process. 

The remainder of Mr. Pink’ s paper contains an account 
of very similar difficulties experienced and overcome to j 
those described by Messrs. Holland and Cooper, 

A paper of considerable practical interest was read by 
Mr. Henry Simon, C.E., of Manchester,** On an improved 
System for the Utilisation of Bye- Products in the Manu- 
facture of Coke.’’ It is well known that in the manu- 
facture of gas for lighting purposes the sale of the bye- 
products, such as tar and ammoniacal liquor, which are 
obtained during the distillation of the coal, is one of the 
chief sources of profit. In the manufacture of coke it has 
hitherto been the practice in this country to allow the tar 
and ammoniacal liquor to run to waste. Such a course 
not only causes waste, but increases the great nuisance of 
coke ovens to the neighbourhood in which they are 
planted. The extent of the waste may be Inferred when 
It is stated that at Manchester the gas-works obtain 
38r. per ton for tar, and from 20s. to 25^. per ton for their 
ammoniacal liquor ; and it has been found at Bess^ges, in 
France, where the bye-products are saved, that every ton 
of coke obtained gives nearly 3 cwts. of ammoniacal 
liquor, and 72 J lbs. of tar, worth together, at Manchester 
prices, about 4s. M per ton of coke produced. 

In this country over 7,000,000 tons of coke a year are 
produced for the manufacture of pig-iron alone, the value 
of the bye-products of which is about 1,350,000/., a sura 
which is annually lost to the nation. The demand for 
the ammoniacal hquon both for agricultural purposes and 
for the manufacture of soda, is practically unlimited. As 
an instance of the truth of this statement it may be 
mentioned that one firm of soda-manufacturcrs, viz., 
Messrs. Solway, have contracted for the whole production 
of the Hess&ges Works, and transport it 300 miles by rail 
to their factory near Nancy. 

By the new method of ^production nearly the whole of 
the noxious effect of the old “beehive” coking ovens is 
done away with. So great are these ill-effects that in the 
words of the Royal Commission on noxious vapours, 
which sat in 1877, ** all vegeUtion near coke ovens, con- 
ducted on the older methods, suffers severely. The 
growth of trees is checked or destroyed, fences are killed, 
crops of every description are injured, cattle suffer, and 
upon many occasions the effect of the vapours emitted by 
coke ovens is terrible.” In the counties of Durham and 
Northumberland alone 6,000,000 tons of coal are annually 
coked, and in the process give off 2,000,000 tons of 
vapours, which consist in great part of the valuable tars 
atia nitrogenous compounds which might so easily be 
saved. The quantity of sulphurous acids which escape 
into the atmosphere every year in these districts is esti- 
mated to be about 70,000 tons. 

In the process described by Mr. Simon ** the coal is 
i:;apidly carbonised by subjecting a comparatively thin 
layer of it to a high temperature in a closed and retort- 
like vessel, and whilst in the beehive ovens the volatile 
products are burned inside, we bum them around the out- 


side of this retort-like vessel, and only after they are 
deprived of the tar and ammoniacal hquor.” Besides 
saving diese products, the heat of the hot gases is utilised 
great^ for the production of steam. At Bess^es about 
45 pounds of water is evaporated into steam of 4| atmo- 
spheres pressure per hour and per ton of coal coked ; and 
it is said that under more favourable circumstances 59 
pounds might be evaporated. The remainder of the 
paper contains a technical description of the new appa- 
ratus, the advantages of which are stated to be as 
follows : — 

•* I. Greater yield of coke by about 10 per cent. 

2. Greater purity of coke, 

** 3. A yield of about 4s, worth of useful bye-products 
per ton of coke. 

**4. An almost entire absence of smoke or noxious 
vapours. 

‘* 5. In comparison with any other existing system of 
coke ovens, equal facilities for utilising the heat, and a 
reduced cost for repairs.” 

Messrs. John Parry and Alexander Tucker read a joint 
paper ** On the Application of the Spectroscope to the 
Analysis of Iron and Steel.” They commenced by 
noticing that the analysis of iron and steel is usually 
summed up in peT*centages of iron, manganese, carbon, 
silicon, sulphur, and phosphorus, and perhaps copper, 
nickel, and cobalt, and suggested that other elements 
might also be at work, and that we ought not to remain 
satisfied with percentages of the above substances till we 
have proved the absence of others. It has, however, 
been found extremely difficult to prove the absence of the 
rarer elements, partly because the traces of these latter 
are apt to accompany the large mass of iron throughout 
the chemical processes. Under these circumstances it 
was thought that the spectroscope, which has done so 
much good work in other departments of chemistry, might , 
be usefully employed, 

** Theoretically a well-focussed photographed spec- 
trum of a steel should be an unerring index to its 
composition ; this is partly true in practice, but it is not 
in our experience absolutely so.’* ** We have found the 
spectra of pure iron, Bessemer steel, tool steel, chroine 
steel, Siemens’ steely and pig iron to be decidedly dif- 
ferent, and the differences would be characteristic, but 
they failed to show the presence of bodies which further 
experiment proved to exist.** ** There are several reasons 
why this should be the case, 

“ I. The number of lines due to iron is so great (100- 
130) that they overlap in the small spectra the lines due 
to other bodies, and our apparatus does not readily allow 
of images larger than one or two inches being taken. 

“ 2. The intensity of light due to the traces of bodies 
may not be sufficient to record lines on the plate. 

‘*3, Because of the variation in the volatility of the 
elements, and therefore the necessity of variation in the 
intensity of the spark.” 

The authors therefore thought it i^ortant Wther to 
separate the iron or considerably lower its percentage, and 
the solution of this problem was their principal aim. The 
results of their experiments have led them to believe that 
as a rule the quantity of iron is much over-estimated. In 
confirmation of this opinion they also quote the fact that 
iron and steel are capable of absorbing twenty times their 
I volume of hydrogen, a quantity which is always omitted 
I in ordinary analysis, “ whjch is probably due to the feet 
that a steel saturated with hydro^n must be less liable to 
oxidation in the heating furnace than one containing little 
or none. In order to eliminate the iron a method of 
digestion with various solvents was adopted. By this 
process much larger quantities can be operated on at a 
time than by the ordinary methods of precipitation. As 
much as 7,oooj^ains of Bessemer steel were dissolved in 
aquaria, Ine solution was evaporated and heated in 
a paraffin baUi till the acids were driven off. Ammonia 
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iras Iben poured on and allowed to act under pressure for 
seve^ hours4 It was then filtered off and evaporated to 
dimness with nitric acid, so as to decompose any ammonia 
i^ts. The residue was then treated in three different 
ways, and the spectrum photographed in each case. 

I* With excess of hydrochloric acid. 2, Water was 
added to the iron and boiled with it. 3. Acetic acid was 
added and boiled with the iron, some of which was dis* 
solved, and the solution was therefore nearly neutralised 
with ammonia and boiled. Photo^aphs were then taken 
of the spectra of the iron thus precipitated and the filtrate 
from it. The following is a summary of the results 
obtained : — 


^ Ammonia. 

Nickel 

Cadmium ... 

Calcium 

Manganese 

Copper 


Water. Acetic Acid. 

Calcium Antimony 

Manganese . . . Lead 

Copper Aluminium 

Copper 

Calaum 

Manganese 


** The above experiments were made with 7® coils and 
dense prisms of 60° and 75°, with object-glasses of quartz. 
By using an electro-dynamic machine a greater dispersion 
might be used, and the length of the image increased. 
We think that it would then be found that the bodies 
which we have detected by indirect means would appear 
in the spectrum of the original metal.” 

In addition to the above Mr, Wrightson read a second 
paper “On some physical changes occurring in Iron and 
Steel at High Temperatures,” which was a continuation 
of a paper read by him at the Liverpool meeting last year. 
Mr. Ackerman, of Stockholm, contributed a very lengthy 
memoir On Hardening Iron and Steel ; its Causes and 
Effects.*' There were also five other papers on subjects 
of importance, chiefly to those technically interested in 
the manufacture of iron and steel. 

In conclusion the Institute must be congratulated not 
only on the importance and number of the papers pro- 
duced, but also on the fact that it has succeeded in 
obtaining contributions from three foreign countries, viz., 
Germany, Russia, and Norway, a circumstance which 
will no doubt give to the proceedings of the association 
an international importance. 


JVOT£S 

Mr. W. Chandler Roberts, F.R.S., Chemist of the Mint, 
has been appointed to the Lectureship of Metallurgy in the 
Royal School of Mines, rendered vacant by the resignation of 
Dr, Percy, F.R.S. Mr, Roberts will continue to hold his 
appointment at the Mint. Mr. Richard Smith, hitherto Assistant 
Metallurgist, has been appointed Instructor in .^saying. 

The following foreign men of science have recently (May 6) 
been elected Foreign Members of the Linnean Society M. 
C. J. de Maxi mow icz, Director of the Imperial Museum and 
Herhariom, Su Petersburg, author of many important memoirs 
on systematic botany ; I Jr. Edward Strasburger, Professor of 
Botany in the University of Jena, well known for his morpho- 
logical and physiological researches among various groups of 
plants ; and Prof. Elias Metschnikofl^ Director of the Embryo- 
logical and Zoological Institute, Odessa, whose investigations 
on the structure and development of the lower marine inverte- 
brata arc highly valued. 

The Municipality of Rome has just erected on the promenade 
of the Phioto a statue in honour of Father Secchl. The statue 
represents the great Ustronomer in the attire of a member of the 
Company of Jesus. 

Under their present government the French arc multiplying 
the statues erected to their men of soienoe by means of public 


subscription. Not less than three new schemes ate on foot for that 
purpose in several parts of the country. A committee has been 
established at Montpellier for Auguste Comte ; another at Blois, 
in honour of Denis Papin, a rival of the Marquis of Worcester, 
who, according to the French notion, invented the steam-engine ; 
and a third at Bar-le Due, on behalf of Francois Cugnot, an 
engineer born in the vicinity of that city, who in 17 70 constructed 
a road-locomotive. THU rudimentary steam-engine, which is 
exhibited just now at the Conservatoire des Arts et Metiers, was 
tried officially but unsuccessfully in the arsenal of Paris more 
than a century ago. 

Dr. Nits Johann Andersson, the celebrated Swedish 
botanist and traveller, as the Gardmer^s ChronicU learns from 
the B^tamsekis Ceniralbiaii, died after long suffering on March 
27 at Stockholm. Andersson was bom on February 20, 1821, 
studied at Upsal, graduated as Doctor of Philosophy in 1845, 
and resided at the University as Assistant Professor of Botany. 
Afterwards he took part in the expedition of the frigate Euginie 
round the world, 1851-1853, the result of which he published in 
several treatises which were translated into various foreign 
languages. In 1855 he became Demonstrator of Botany at 
Lund, and in the following year was appointed permanent Pro- 
fessor of Botany, Director of the Bergianska ’schen Garten and 
Su; crintendent of the botanical division of the Royal Museum. 
There he worked with great success till the beginning of 1879. 
From here Andersson undertook numerous journeys in the cause 
of science to Lapland, Norway, Germany, France, England, 
&c. He also acquired scientific renown through his various 
treatises, books of travel, and text-books. 

Prof. Silvestri, of Catania, reports as follows concerning 
the renewed activity of Etna, to which w'e referred last week 
*' The eruption issues from the western side of the mountain, pre- 
cisely tlie part which separates the central crater from the eruptive 
craters of last year. The situation indicated represents the 
principal part of the ravine which was then formed and remained 
opened, and which, l>eginmng at the recent eruptive craters, 
finally crosses the great crater. This ravine, in which are many 
crater-caverns which opened last May but remained inactive, is 
now the scene of the present activity, limited as yet to a simple 
eruption of steam and ashes, such as has frequently taken place 
during the past months at the summit of the mountain. To-day 
(April 28), while the sky is cloudless, one sees from Catania the 
summit of Etna enveloped in clouds which, scattered by a rather 
strong north-cast wind, have no resemblance to eruptive clouds, 
though they are formed by the steam issuing from the mountain. 
7 'he eruption of mud at Paterno to the south still continues, and 
on certain days in some of the craters increases in energy, ejecting 
as abundant mud as during the first days after the appearance of 
the phenomena.” 

On Tuesday evening a paper on the botatucal enterprise of 
the empire was read to the Colonial Institute in St. James's 
Hall by Mr. Thiselton Dyer, assistant director of Kew Gardens. 
The lecturer gave a history of botanical gardens, which date 
from the middle of the sixteenth century, when Alfonso d’Este, 
Duke of Ferrara, the patron of Tasso, set the fashion of making 
collections of foreign plants and flowers. The earliest public 
botanic garden was founded by Cosmo de' Medici in 1544 for the 
University of Pisa. The following year one was founded at 
Padua. In France the earliest botanic garden was founded at 
Montpellier towards the end of the sixteenth century, and in 
Germany that of Giessen Was established in 1614, and in the Low 
Countries that of Leyden dated from 1577. In England the 
Royal Garden at Hampton Court was founded by Qu^ Eliza- 
beth» and supported by Charles 11 . and George HI. Those which 
followed and still remain were Oxford, founded in 1632 ; Chel- 
sea, In 1673 ; and Edinburgh, in 16S0. The origin of Kew as a 
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il«tioveri«n frimees* 
it^KC xeijpis of George XV, and William 2 V, Kew was much 
neg^bcted f butsitice that date, owihgto the efforts of Lindleyand 
^ W, Xtooker, that state of things had been remedied. The Icc- 
tutwr gave a lotig and elaborate account of the methods pursued 
aiid the objects aimed at in the gardens at Kew, There was hardly 
any country of which a native would not recognise some types of 
vegetation with which he had been familiar. Plant distribution 
to all parts of the world was extensively carried out from the 
gardens^ '«st>eciaUy that of cinchona, caoutchouc, and Liberian 
coffee. The herbarium, which was the largest and best organised 
in the world, and the library, were important features in the 
gardens, and served to promote a scientific method of nomen- 
clature, identification, and classification. In 1863 the Puke of 
Newcastle, then Colonial Secretary, instructed Sir W. Hoolcer 
to publish a sericK of colonial floras ; and tweaty-two volumes 
bad been issued and others were in progress. The floras of 
Australia and Briiish India were especially valuable. In the 
former there were 293 species of acacia and 135 of the eucalyptus. 
Floras bad also been published of XIongkong, Mauritius, and 
the Seychelles, the British West Indies, and New Zealand. 
The example of Kew in the matter of museums and economic 
botany had been followed by Hamburg, Berlin, Ghent, Paris, 
Boston, and our own colonies. The whole vegetable collections 
of the India Museum had been recently transferred to Kew. 
One of the most striking features of the gardens was the 
enormous correspondence with the botanic establishments of the 
colonies. Mr, Dyer tlien indicated the principles which should 
guide the establishment of a colonial botanic garden ; one of 
the chief of these was that it should be attractive and con- 
veniently aitnate. It was also most important that it should be 
under competent management, and he was glad to see that the 
emolumeuti of directors had in some of our colonies been fixed 
on a libeml scale. Mr. Dyer concluded by reviewing the progress 
made by our colonies in bfvtanical research. 

In the first four months of iSSo the receipts for telegrams in 
France have been increased by i,Soo,oco francs, but the postal 
department lost one^sixth of that amount. This result shows that 
owing to the low rate of telegrams ui France per word) 
and the increased postage per letter), telegraphy is 

gradually taking the place of ordinary letters. 

Mu, 6. II. WsNTiiE contributes to the Zetuncesim JSxammrr 
<Tasmania) of Feb. no some curious facts with regard to a ** black 
suake which he succeeded in capturing by pinning to the ground 
with n forked stick. In his haste Mr. Wintlc pinned the snake 
to the ground by the middle of the body ; what then occuiTed 
we give in his own words without comment : — ‘'No sooner had 
I done so— for now his rage was at its highest pitch— than in an 
instant he buried his fangs in himself, making the spot wet either 
with viscid slime or the deadly poUon. Now comes that which 
U of moat interest from a scientific point of view. He had 
hardly unburied his fangs when hU coils round the stick sud- 
denly relaxed. A perceptible quiver ran through hla body, and 
in much less time than it takes to write it he lay extend^^ and 
^ost motionless, with his mouth opening and shutting as if he 
were gasping, but no forked tongue thrust out. In less than 
three minutes from the time ho bit himself he was perfectly 
dead. Here, then, was a striking example of the potency of the 
fang^poison of the snake uponltself/* An hour after the death of 
the snake Mr, Wintlc tried the effect of the poison in the fangs 
on a mouse, wliicH died in Bvo minutes, and on a lizard, which 
died in fourteen minutes. Qn jftosi-morkm examination of the 
snake the bedy was found almost bloodless, ^'as though the 
action of the poison had duatrpyed the colouring-matter of the 
Wood.” 

Ms, F. Lewis, jun.j of BaUangoda, Ce^on, sends us « snake 


story in eonneetion with the correspondence op ihtt^toet .fa 
brutes i— **A short time ago,” he says, “d caught. a ^u^ion 
' green snake, ' and, anplou^ to try hs power of intellect; I 
my finger close to its nose, and seeing that it seemed djapos^ to 
bUe, 1 introdneed the end of a match close to its mouth. Ws 
it did not seem to care about touching, so, thinking perhaps that 
if 1 moved it about before the animal's eyes it might attract its 
attention, I did so, but without success. I then took the animal 
by the neck, and brought ii$<ntm before its nose. Tms it 
grasped at immediately, and with considerable ardour, but stiU 
refused the match t Why should the snake prefer its own tail 
upon which to exercise its temper ? 1 would suggest that if a 
few exj^riments were tried on animal instinct or inteltigence 
some remarkable facts might be elicited, and probably some light 
thrown upon a subject at present so intricate and complex.” 

On Tuesday next (May 18) at the Royal Institution Mr. J. 
Fiske will give the first of a course of three lectures on American 
Political Ideas viewed from the Standpoint of Universal liistory ; 
on Thursday (May 20) Mr, T. W, Rhys Davids will give the 
first of a course of three lectures on the Sacred ’ Books of the 
Early Buddhists. The following are the arrangements for the 
remaining Friday evenings : May 21, Mr, W, Spottiswoodc, on 
Electricity in transitu; May 28, Mr. Francis Hueffer, on 
Musical Criticism ; and June 4, Mr. H. H. Statham, an Analysis 
of Ornament. 

M. W, DE FoNViELtic has discovered a very simple process 
for putting in rotation his newly Invented electro-magnetic gyro- 
scope. It is sufficient to connect one end of the frame with 
each part of the self-acting interrupter. The only difficulty is to 
place the magnets at a proper distance nnd not to use a stronger 
voltaic current than required. For this operation to succeed, it 
Is desirable to understand well the manoeuvres of an Instrument 
constructed on purpose. Some of the so-called electro -medical 
bobbins succeed remarkably well, either with the primary, the 
secondary, or a combination of the two working in tension, 

A PART of the St. Gothard Tunnel, 6,300 metres from the 
south entrance, has fallen in, killing three workmen and injuring 
three others. 

Five walled tombs, each containing a skeleton, have been 
discovered at Chamblandes, Canton Vaud, From the absence 
of metal ornaments and otlier indications, they are supposed to 
belong to an age prior to that of bronze. 

On May 9 a large number of officials and others assembled 
at Noaillcs to celebrate the completion of a rural railway with 
narrow gauge, of which we mentioned the inauguration a few 
months ago. Tlie speculation is succeeding very well, and great 
improvements have been realised in all the surrounding oonatry 
since the system has been in operation. 

The additions to tlie Zoological Society's Gardens during the 
past week include a Silver-backed Fox {Canis chanm) horn 
South Africa, presented by the Rev. U, H. R. Fisk, C.M»Z.S.; 
a Tayra harhsra) fr6m South America, presented by 

Mr. O. A. MuMbaUser; an Indian Chevrotmn (Ttyijguhts 
meminna) from Ceylon, presented by Mr, W. H. Ravenscroff j 
a Ruddy Ichneumon {Mtrpesies smUk%) from India, presented !^ 
Mr. A. R, Lewis; two Slow-worms {Anguii /m^V^), Briti^ 
presented by Mr, O. Tbomas; five Bosca's Mud Newte 
\pchmct 4 s bffS€aZ\ from North Spalxt, presented by Dr. A. 
GUnther, F.Z.S.; an Indian Cobra (AM i^>) from India* 
presented by Mr. W. R. Hlgham ; a Mapaque Monkey 
cynotmlgus) from India, a Coffin's Cockatoo 
from Queensland, deposited; four Upland Geke {BmmkU 
mqgv/Mto) triMu I^ttagonia, pnrehased 4 m AM Date (Csnw 
eurif), a Zebu (^<r/ MSirw), bor^ 
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GSOORAPmCAL NOTES 
- b A gir^ t^blbf to leatn that A Idier lute been received at 
St, Petersntiigtlirbngh Pehin frotn Gol. Prejevabky, dated from 
the tt)^a of Si'Ning, March aoj anncmncing that Uie expedition 
tinder Ha eoiitinand*b «afe. He left the Nan Shian mountains 
in July, and entered Thibet through Shaidash. His party were 
att»emd by Tanguts, of whom they killed four and ]^t the 
remaMer to flight. The Thibetian troops stopped the progress 
of the expedition A50 versts from Hlassa, and a messenger from 
the Grand Lama of Thiliet brought the refusal of the 'rhibctian 
authorities to allow the Russians to proceed. The latter were, 
therefore, obliged to return, which they did with some difficulty 
through Northern Thibet, wintering at a height of i6,ocx> feet 
above the level of the sea. Col. Prcjevalsky expects to reach 
Kiakhta in August by way of Alashan Urgu. 

At the meeting of the Geo^aphical Society on Monday last, 
Mr. Everard K, im Thurn, late of the Georgetown Museum, 
read a paper nominally descriptive of one of his journeys into 
the interior of British Guiana, but which also furnished much 
interesting information about that country generally. Mr. im 
Thura first gave an account of the four tracts, parallel to the 
eea-coast, into which British Guiana may be divided, and after- 
wards of hi^ journey up the Essequtbo to the Savannah tract, 
over wliich he poH^ied into Braeiltan territory. At the Warraputa 
Cataracts he saw for the first time the rock-pictures which form 
so strange an addition to the land$ca[:e in parts not only of 
South, but of North America. The figures r^resent men, 
cRonkeys, snakes, &c., and are on a small scale. These pictures 
in Guiana arc not of one kind, some being cut deeply into the 
cock, while others are merely scratched on the surface. Mr. im 
Thurn speaks well of the climate of British Guiana away from 
the coast, the chief drawbacks in the interior being fever, not of 
a danger<mfl kind, diarrhoea, and ophthalmia, the germs of the 
last being probably convey^ by the countless small flies with 
which the country is infested. His allusions to the flora of the 
region were particularly interesting, and from a remark which he 
made wc arc glad to believe that we shall have a book from his 
pen before long on this little understood colony. Mr. Flint, 
who had been Mr. im Thum’s companion, afterwards gave a 
brief description of an expedition he hati made to the Roraima 
Mountain on the western frontier of British Guiana. He does 
not believe in the reported inaccessibility of this wonderful 
mountain, and roiuicUy asserted that no serious attempt had yet 
been made to ascend it, previous travellers not having approached 
within a considerable distance of its base. 

Mr. Douglas W. Freshfiiclu, writing to the states 

that further letters have been received from Mr, E. Whymper, 
announcing bis ascent of Picbiacha and his meeting with M. 
Wiener, who is about to explore the Napo country. Fuller and 
moise formal accounts of Mr, Whymper’s exploits have been 
received, but by his request they wdll not be made public until 
After his return in J une. 

In continuation of our note (Nature, vol. xxl p. 526) on 
Mr. Easttm'a journey in the extreme north-west of China, we 
Uam fram a farther instalment of his diary some additional par- 
ticdlars respecting his travels; After leaving Shunbwa-ting on 
the upper waters of the Yellow River, he intersected at right 
Angles the longitudinal range of mountains that runs along the 
north bank, and after a liard climb of fifteen miles he reached 
Ba-rung, a small mad -walled town under the jurisdiction of 
Sining. The hills are of mud, and landslips have split them in 
All dkeotions; they are uncultivated, and scarcely a blade of 
grass Is to be seen. An extensive view was obtained from the ' 
top, iMid far away on the western horisou were seen snow-capped 
peaks of high mountains; Sining-fu, where Col Prcjevalsky is 
believed to have fixed his head-quarters for the present, was i 
Afteruwds visited, and this city is described as ** rather large 
^ dbjlpng, but really a very shabby place;” it is stated to be 
mitea tBstant firom Tsinchow-ni, the head«quarters of the 
^ina Ixiiliind MisHion in the interior of the Kansu province, Gn 
that place from Sining> Mr, Easton crossed the 
H about 100 miles from Simitf, aud 

M^deica^ in§ width at that poihl: as about 100 yaros, but 
farther down It widens to nbout 1x0 yards. The river winds 
mtt«hi m 4 ttbonmt* is nipldt. 

yrHK« tt (Ml a« Eureka was Ruby 

Lake, there is at inusont not a drop of water. This sheet of 
water, seven or eight years ago, was from eighteen to twenty 


miles in lengthy and varied in breadth fTom half a mile to tW6 or 
, three miles, and was in a number of places very deep. It was 
{ fed by anmberless springs aloiig the foot of Ruby Mountain, and 
I was me largest body of water in Eastern Nevada; For a num- 
ber of years ptst, it has been gradually drying up, until at last it 
has entirely disappeared. Woat has been the cauite of this is a 
mystery. The. Ruby range of mountains is considered the largest 
and finest between the Rockies and the Sierra Nevadas, and 
besides being well wooded, has been the best-watered range of 
mountains in Nevada, 

A PARTY of United States engineers has recently taken 
soundings of the Niagara River below the falls. It was a work 
of great dlffictilty to approach ^e falls in a small boat. Great 
jets of water were thrown out from the falls far Into the stream, 
and the roar was so terrible that no other sound could be heard. 
The leadsman cast the line, which gave 83 feet. This was near 
the shore. Further down stream a second cast of the lead told 
off 1 00 feet, deepening to xgs feet at the inclined railway. The 
average depth of the Swift Drift, where the river suddenly 
becomes narrow with a velocity too great to be measured, was 
153 feet. Immediately under the lower bridge the whirlpool 
rapids set in. Here the depth was computed to be 2 10 feet. 

The German African Society, in the last number of Us 
publishes a list of all the scientific expeditions 
sent out by the (former) German Society for the Investigation 
of Equatorial Africa, and by the new Society (under its present 
title) during the years from 1873 1 ^ *^ 79 * Altogether there 
were no less than eight expeditions, viz. : — i. 'nic Loango- 
Expedition, and to the Chinchoxo Station, 1S73 1876 ; cost 
10,532/,, less 1,133/. realised from ’sale of specimens; leader. 
Dr. Paul Giissfcloft, not Prof, A. Bastian (who took part at his 
own expense in the preparatory steps for the establishment of 
the Chinchoxo Station), 2. The Ogowc- Expedition of Dr, 

! Oscar Lenz, 1874-1876, cost 1,563/. 3. Cassange-Expedition, 

1874-1876, cost 4,457/. Members : Capt, A. von Homeyer, 

I Dr. Paul Pogge, Herm. Soyaux, Lieut. A. Lux. 4. Eduard 
Mohr's Expedition, 1876, cost 69a/. 5, Engineer SchUtt's Ex- 
pedition, 1877-1879, cost 2,590/. 6. Dr. Max Buchner's Exfie- 
I uition, since 1878, cost (till October, 1S79) i»523A 7 * Rohlfs’ 
Expedition, since 1878, cost (till October, 1879) 2,255/. Mem- 
bers: Dr, Gerhard Rohlfs, Dr. Anton Stccker, 8. Dr, Oscar 
Lenz*s Expedition to Marocco, since the end of 1879. 

In his just published report on Borneo Consul-General 

says that owing to its geological formation the soil of the island 
cannot be compared with that of Java, Sumatra, the Sulu 
Archipelago, and the Philippines, all islands of volcanic origin. 
Towards the north, however, and in the plains in the neighbour- 
hood of the Great Kim Balu range, the soil is exceedingly good, 
as is shown by the success with which the natives grow in their 
rude manner rice, tapioca, indigo, &c. At present the greater 
part of the island is clothed with a dense primaeval forest of 
lofty trees, many of which afford excellent timber, and until the 
virgin soil thus covered has been cleared it is useless to speculate 
on the mineral resources of the country, but there is no doubt of 
the existence of coal, antimony, ore, and gold in Northern 
Borneo. Mr. Treacher, we may add, accompanies his report 
with a useful sketch-map of this part of tlie island. 

Dr. Dutrieux, who until quite lately was on the staff of the 
first Belgian expedition to East Central Africa, has just published 
at Brussels (Letfegue et Cic.) some of the results or his observa- 
tions in that country, under the title of “La Question Africaine 
au point de vue Commerclalc.” 

In a communication, entitled *' Cimbebasie,” in the last 
number of Zw Mushns Caik0liquc$^ P^re Duparquet furnishes a 
good deal of interesting information respectii^ Ovampo-land in 
Western Africa. Pire Duparquet gives, in iact, a rapid sketch 
of h(s expbratioTis from Olokouda to Quanhama in about 17'' S. 
kt., t6* E. long. He ha.s besides, however, collected a mass of 
notes ahont a Urge tract of country hitherto almost entirely 
unknown, and of which he expresses a high opinion. 

The hew number of l*$ Anmdts dt VBxtrim Orient is 
chiefly occupied witlv an instalment of Prof. P. J, Vcthkmites 
on the Jutguages and i literature of Java, and the interminable 
question of M« J* Dupuis and Tongking. 

IK the new number of the Verhandlungm of the Berlin 
Geogtaphlcal Society (Band vii. No. 3) Herr Flepl gives an 
excMinidy interesting account of his residence in West Africa, 
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hi$ visit to the Cameroon Mountainsi and his ascent of the river 

The of the Italian Geomphical Society for April 

contains fall details of the proposed Arctic Expedition under 
Lieut. Bove, with a carefully compiled map of the south polar 
re^ons so far as these liave been hitherto explored. 

H. DbsikE Charnay has left New York for Mexico for the 
purpose of carrying out a thorough exploration of the ancient 
remains that still exist in that counti^. It is expected that the 
work of exploration will last for two or three years. 


OAT ELECTEIC LIGHTING^ 
T\yNAMOELECTRIC the date of 

the author*s former paper in April, 1879, other observers 
have published the results of ex^riments similar to those 
described by him. It may be well to exhibit some of these 
results reduced to the foim he has adojned, viz., a curve, such 
as that shown in Fig. 4, Procc^dinp, 1879, Plate 29, and now 
reproduced, with slight alterations, in Fig, x. Here any abscissa 
represents a current passing through the dynamo- electric machine, 



the Siemens machine examined by the author, where the resist^ 
ance was 4 ohmp, and the speed 7^0 revolutions. 

The results of an elaborate series of experiments on certain 
dynamo-electric machines have recently bceu presented to the 
Royal Society by Dr. Siemens, One of the machines examuu^ 
was an ordinary medium-sized machine, substantially similar to 
that tried the author in 1879. It is described as having 24 
divisions of the commutator ; 33d coils on the armature, with a 
resistance of o*.^i4 Siemens units; and 5x2 coils on the mag- 
nets, with a resistance of O’ 3065 ; making a total resistance of 



FiO. 2 , 

07079 Siemens units = 0*6654 ohms. Curve No. 2 gives 
the relation of electromotive force and current, reduced to a 
speed of 700 revolutions per minute, the actual speeds ranging 
from 450 to 800 revolutions. The maximum electromotive force 
appears to be probably 76 volts, and the critical current 15 
webers, which is the same as in the authors Brst experiments on 
a similar machine. 

In the summer of last year theauthor examined aSiemens machine 
of the .smallest size. This machine is generally sold as an exciter 
for their alternate current machine. It has an internal resistance 
of 0*74 ohms, of which 0*395 armature or helix 'Phe 

machine is marked to run at i, 130 revolutions per minute. The 
following Table gives, for a speed of 1,000 revolutions, the total 
resistance, current, electromotive force, and horse -power deve- 
loped as current. Tlie horse -power expended was not deter- 
mined 


and the corresponding ordinate represents the electromotive force 
of the machine for a certain speetl of revolution, when that 
current is passing through it. It will be found (i) that with 
varying speed the ordinate or electromotive force, corresponding 
to any abicissa or current, is proportional to the speed ; (2) that 
the electromotive force does not increase inaefinitely with 
increasing cunen^ but that the curve approaches an asymptote ; 
(3) that the earlier port of the curve is, roughly speaking, a 
straight line, until the current attains a certain value, and that at 
that point the electromotive force has reached about two-thirds 
of its maximum value. When the current is such that the electro- 
motive force is not more than two-thirds of its maximum, a very 
small change in the resistance with speed of engine constant, or 
in the speed of the engine with resistance constant, causes a great 
change m the current. For this reason ^ttch a current, which is 
the same for all y)eeds of revolution, since the curves for 
different speeds differ only in the ^cale of ordinates, may lie 
called the “critical current*’ of the machine. The effect of a 
^ange of speed is exhibited in Fig. 1, w here the low er line 
represents a curve for a speed of 660 revolutions per minute. 


instead of 720, The rcsi8^ance, varying as 


electromotive force 


current 

is given by the slope of the line o r, w hich mu5«t therefore be 
constant ; and it will be seen that this line cuts the upper curve 
at a point corresponding to a current of 15 webers, and the lower 
at a point corrcsjxmding to a current of 5 webers only. 

lu Germany, Auerbach and Meyer {f4f^iedemann^s Annaim, 
November, 1879) have experimented fully on a Gramme ma- 
chine at various speeds, and with various external resistances. 
The resistance of i«e machine was 0*97 ohms. Their results arc 
summarised in a table at the end of their paper, which gives the 
current passing, with resistances in circuit from 1*75 to 200 
Siemem units, and at speeds from 20 to 800 revolutions per 
minute. In the accompanying diagram, Fig. 2, curve No. 1, ex- 
presses the relation between electromotive force and current, as 
deduced from some of their observations, making allowance, where 
necessary, for differextee in speed. The curve, as actually con- 
structed, h for a speed of 800 revolutions : at this speed it will 
be seen that the maximum electromotive force is about 76 volts ; 
the critical current, corresponding to a force of about 51 volts, 
is 6*5 webers, with a total resistance of 7*8 ohms. Up to this 
point there will be great instability, exactly as was the case in 

* Pap^r r«d at the Institution of Mechanical Engineers, hy Dr, John 
Hepkinson, FK.8. . 


Expert menis on malUst’^sized SUmmt Dynamo^ Electric Machine 


RcBistance. 

Klectric 

Electromotive 

Horse-power deve 

current. 

force. 

loped ft* current. 

Ohms. 

Webers. 

Volts. 

11. P. 

s -634 ... 

... 4*53 .. 

... I 3‘2 ... 

o*o8 

2'22I ... 

... 10.8 

... 27’0 ... 

... 0*39 

1-967 ... 

... 15*1 

... 33’6 ... 

... 0*68 

1-784 ... 

... 18*1 .. 

... 36'4 ... 

... o'8S 

1-668 ... 

... 19*8 .. 

... 3 r 2 .. 

... 0*98 

1 579 ••• 

... 20*6 

... 36-6 ... 

... roi 

1-503 ... 

... 22*8 

... 39-3 - 

... 1 * 30 ' 

1-440 ... 

... 247 .. 

... 40*0 ... 

... 1*32 

I-I 4 S ... 

... 32*2 

... 41*5 •• 

... 179 


Curve No, 3 gives as usual the relations of electromotive 
force and current. From this curve it will be seen that 
the critical current is ii *2 webers, and the maximum electro- 
motive force, at the speed of 1,000 revolutions, is about 42 volts. 
The determinations for this machine were znade in exactly the 
same manner as in the experiments on the medium-sized machine, 
using the gedvanometer, but omitting the experiment with the 
calorimeter (compare Table I., p. 249, Proceedings, April, 1879), 
The time required to develop the current in a Gramme machine 
has been examined by Hcfwig (Wiedemann, June, 1879). 
established the following facts for the machine he examined. A 
reversed current, having an electromotive force of 0*9 Grove 
cells, sufficed to destroy the residual magnetism of the electro- 
magnets. If the residual ma^etism was as far as possible 
reduced, it took a much longer time to get up the current thMS 
when the machine w*as in it$ usual state, A longer time tras 
required to get up the current when the external resistance was 
great, than when it was .small. With ordinary resistance the 
current required from } second to I second to attain its maximum, 
Brightness of the Electric Arc,~-~Tht meRsurement of the light 
emitted by an electric arc presents certain peculiar diffioultlM. 
The light itself is of a different colour from that of a standard 
candle, in terms of which it is usual to express luminous intensi- 
ties. The statement, without qualiffcation, that a certain ekotric 
lamp and machine give a light of a specified number of candles, 
is therefore wanting in dennite meaning. A red light cannot 
wi h propriety be said to be any particular multiple of a green 
light ; nor can one light, which is a mixture of colours, be said 
with strictness ro be a multiple of another, unless the proportion* 
of the oolours in the two eases are the fame. Capt, Abney 
{Proceedings of the Royal Society, March, 1878) has given tli 
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of mtasorements of the red, blue, uud actinic light of 
arcA, in term of the red, blue, and actinic light of a 
atandord candle. The fact that the electric light Is a very 
different mixture of rays from the light of gas or or a candle, has 
long bm known, but baa been ignored in statements intended 
for practiced purposes. 

Again, the emission of rays from the heated carbons and arc is 
by no means the same in all directions. Determinations have 
been made in Paris of the intensity in different directions, in 
particular cases. If the measurement is made in a horizontal 




M 



Fto. 3 (Scale about A). 


direction, a very small obliquity in the crater of the positive 
carbon will throw the light much more on one side than on the 
other, causing great discordance In the results obtained. 

If the electric light be compared directly with a standard 
candle, a dark chamber of great length is needed — a convenience 
not always attainable. In the experiments made at the South 
Foreland by Dr* Tyndall and Mr. Douglass, on intermediate 
standard was employed ; the electric light was measured in 
terms of a large oil lamp, and this latter was frequently compared 
with a atandam candle. 

Other engagements have prevented the author from fairly 
attacking these difficulties; but since May 1879 he has had in 
occasional u^e a photometer with which powerful lights can be 
measured in moderate space. This photometer is shown in 
Fig. 3, and an enlargement of the field -piece in Fig. 4. A lens 



Uie moment loss by reflection at the surface of the glass, the 
intensity of the source is reduced by the factor j . But 


+ 3 = 




hence the factor of reduction is 

/ * -/; 

, The effect of absorption in so small a thickness of 

very pare gloss may be neglected; but the reflection at the 
surfaces will cause a loss of 8*3 per cent, which must be allowed 
for. This percentage is calculated from Fresnel's formulae, 
which are certainly accurate for glasses of moderate refrangibility, 
and for moderate angles of incidence. 

Suppose, for example, it is required to measure a light of 8,000 
candles ; if It be placed at a distance of 40 inches it will be 
reduced in the ratio 467 to i, and becomes a conveniently 
measurable quantity. By transmitting through coloured glasses 
both the light from an electric lamp a^ that from the standard, 
a rough comparison may be made of the red or green in the 
electric lifi^t with the red or green in the standard, 

A dispersive photometer, m which a lens is used in a some- 
what similar manner, is described in Stevenson's “IJghlhouiie 
Illumination." Messrs. Ayrton and Perry described a dispersive 
photometer with a concave lens at the meeting of the Physical 
Society on Deceml>er 13, 1879 (/Vvr, of the Physical Society, 
vol. iii. p, 184). The convex lens possesses however an obvious 
advanta^ in having a real ficus, at which a diaphragm to cut 
off stray light may be placed. 

Efftci^cy of the Electric Arc . — To define the electrical con- 
dition of an electric arc, two quantities must be stated : the 
current passing, and the difference .of electric potential at the 
ends of the two carbons. Instead of either one of these, we 

may. if we please, state the ratio and 

current 

call it the resistance of the arc, that is to say, the resistance 



Fic. 4 (Scale abiul 1 ). 

A, of short focus, forms an image at « of the powerful source of 
light wbuch it is desired to examine. The intensity of the light 
from this Image will be less tlian that of the actual source by 
a calculable amount ; and when the distance of the lens from the 
light is suitable, the reduction is such that the reduced light 
becomes com parable with a candle or a carcel lamp. Diaphragms 
CC ore arraugjrf in the cell which contains the lens, to cut off 
stray light. One of these is placed at the focus of the lens, and 
has a small aperture. It is easy to sec that this diaphragm will 
cut off all light entering from a direction other than that of the 
source ; so effectually does it do so, that obsei various may be 
made in broad daylight on any source of light, if a dark screen 
be placed iMhind it. The long box pi>, Fig. 3, of about 7 feet 
len^h, is lined with velvet— the old-fashioned dull velvet — not 
that now sold with a finish, which reflects a great deil of the 
light incident at a certain angle. This box serves as a dark 
tmamber, in which the intensity of the image formed by the lens 
is compared with a standard light, by means of an ordinary 
Bunsen's photometer e, sliding on a graduated bar. 

Mr, Diulmeyer kindly had the lens made for the author : he 
^n therefore rely upon the accnrocy of its curvature and 
nUckness ; it is plano-convex, the convex side being toward* tlie 
^rce of light. The curvature is exactly 1 inch radius, and the 
tbioknem is 0*04 inch j it is mode of Chance's hard crown glass, 
of wmchjhe rtfraclive index for the D line in the spectrum is 
I * 5 1 7. Ihe focal length/ is therefore 1 '933 inch. 

Let « iknote the distance of the source of light from the 
wrved sttriace of the lens, and v the di>tance of the image of 
tile Source B from the Jxwterior focal plane. Neglecting for 


which would replace the arc without changing the current. But 
sudi a u*e of the term electric resistance 1* unscientific ; for 
Ohm’s law, on which the definition of electric resistance rests, is 
quite untrue of the electric arc ; and, on the other hand, for a 
given material of the electrodes, a given distance between them, 
and a given atmospheric pressure, the difference of potential on 
the two sides of the arc is approximately constant. The product 
of the difference of potential and the current is of course equal 
to the work developed in the arc ; and this, divided by the work 
exjHJoded in driving the machine, may be considered as the 
e^ciency of the whole combination. It is a very easy matter to 
measure these quantities. The difference of ^tential on the 
two sides of the arc may be measured by the method ^iven by 
the author in his previous paper, by an electrometer, or in other 
ways. The current may be mea>,ured by an Obach's galvano- 
meter, by a suitable dectro-dynamometer, or best of all, in the 
author's opinion, by passing the whole current, on its way to the 
arc, through a very small known resistance, which may be 
regarded as a shunt for a galvanometer of very high resistance, 
or to the circuit of which a very high resistance has been added. 
It appears that with the ordinary carbons and at ordinary 
atmo8|meric pressure no arc can exist with a less difference of 
potential than at)OUt ao volts ; and that in ordinary work, with 
an arc about J inch long, the difference of potential is from 30 
to 50 volts. Assuming the former result, about ao volts, for de 
difference of potential, the use of the curve of electromotive 
forces may be illustrated by determining the lowest speed at 
which a given machine can run, and yet be capable of producing 
a short arc. Taking o as the origin of co-ordtnatea, Fig. 5, set 
off upon ^ axis of ordinates the distance 0 A equal to oo volts ; 
draw A B to intersect at b the negative prolongation of the axis 







NATUMB 


of Abscbsse, uti tbit the ratio may represent the necesaary 

metalUe resistance of the circait^ Through the pobt u, thus 
obtainedi draw a Undent to the curve, touching it at c, and 
ctttting o A in n. Then the speed of the machine, corresponding 
to the particular curve employed, must be diminished in the ratio 

2 - 5 , in order that an exceedingly small arc may be just possible. 
O A . . Jtii 

The curve may also be employed to put into a somewhat dif* 
fercnt form the explanation given by Dr. Siemens at the Royal 
Society respecting the occasional instability of the electric light 
as produced by ordinary dynamo-electric machines. The opera- 
tion of all ordinary regulators is to part the carbons when the 
current is i^reater than a certain amount, and to close them when 
it is less : initiaiUy the carbons are in contact. 'I'hrough the 
orii^iu O, Fig. 6, draw the straight line o A, inclined at the angle 
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representing the resistances of the circuit other than the arc, and 
meeting the curve at A. The abscis^ia of the point A represents 
the current which will pass if the lamp be prevented from ope- 
rating. Let ON represent the current to which the lamp is 
adjusted; then if the abscissa of A be greater than ON, the 
carbons will part, t hrough N draw the ordinate B N, meeting 
the curve in the point b ; and parallel to o A draw a tangent 
E D, touching the curve at D, If the point B is to the right of 
D, or farther from the origin, the arc will persist ; but If B is to 
the IcA; of 1>, or nearer to the origin, the carbons will go on 
parting, till the current suddenly fails and the light goes out. 
If B, although to the right of D, is very near to it, a very small 
reduction in the speed of the machine will suffice to extinguish 
the light. Dr, Siemens gives greater stability to the light by 
exciting the electromagnets of the machine by a shunt circuit, 
instead of by tlie whole current. 

The success of burning more than one regulating lamp in 
series depends on the uscln the regulator of an electro-magnet, 
excited by a high- resistance wire connecting the tw^o opposctl 
carbons. The ffirce of this magnet will depend upon the dif- 
ference of potential In the arc, instead of det)ending, as in the 
ordinary lamp, upon the current passing. Such a ^unt magnet 
has been employed in a variety of ways. The author has 
arranged it as an attachment to an ordinary repilator ; the shunt 
magnet actuates a key, which short-circuits the magnet of the 
lamp when the carbons are too far parted, and so causes them 
to dose. 

In conclusion the author ventures to remind engineers of the 
following rule for determining the efficiency of any system of 
electric lighting in which the electric arc is used, the arc being 
neither exceptionally long nor exceptionally short. Measure the 
deference of potential of the arc, and also the current passing 
through it, in volts and webers respectively ; then the product of 
these quantities, divided by 746, is the horse-power developed 
in that arc. It is then knovrn that the difference between the 
horse-power developed in the arc and the horse-power expended 
to drive the machine must be hbsolutely wasteef, and has been 
expended in heating cither the iron of the xoachine or the copper 
conducting wires. 

/ 

PREUMINAR V REPORTS Y THE COMMITTEE 
ON SOLAR PHYSICS APPOINTED BY THE 
LORDS OF THE COMMITTEE OF COUNCIL 
ON EDUCATION 

In reply to Mr. MaoL^'s letter of November ao, 
^ 1879, calling upon Us, pending the preparation of our 
General Report, to give a brief summary of the progress already 
made, and to atate at the same time what wtnrk was in hand, and 


such other facts as' we might thhik k desirable to 
enable thdr Lordships to wermiae whether th^ shall apjdy to 
the Lords Commissioners of Her Mhjestjr's Treasury 'tktf art 
extension of the vote for another year, have the 'honour' now 
to submit the ioHowine report. 

“The Committee have had thirteen formal meetings. In 
addition to this several members of the Committee have carried 
out specisl branches of the inquiry; and Mr. Lockyer, as 
arranged when the Committee was appointed, has been ohargod' 
with the jKneral conduct of the observational and experimental 
work at South Kensington. The Committee consider that Mr. 
Lockyer by his laboratory work and comparison of the results 
with solar phenomena, has brought tc^ther a great body of 
evidence tending primd facie to conclusions of the utmost 
importance. The labour and difficulty of the research arc, 
however, so great that much additional time and attention must 
continue to be bestowed on it before the questions thus raisejl 
can be considered os finally settled ; and the Committee think it 
of much importance that the researches now being carried on 
should not be intemiptcd. 

“ The Committee have been in correspondence with the Indian 
Government, the Astronomer-Royal, the Directors of the Ob- 
servatories at Wilna, Melbourne, Mauritius, Kew, Moscow, 
Toronto, Paris, Palermo, Princeton, and wdth Dr. Warren pe 
la Rue, From all of these promises of valuable co-operation 
and assistance have been received. To the Astronomer-Royal 
our thanks are specially* due for the manner in which he has met 
us in the matter, placing all the informalion bearing on the sub* 
ject in the Royal Observatory at our service. 

“ A few months before the appointment of the Committee, daily 
photographs of the sun had been commenced by order of the 
Government of India under the Surveyor- General at Dchra, 
N.W. Provinces, the photographs being transmitted to Mr. 
Lockyer for reduction. 

“ Unfortunately the observer, Mr, Meins, late of the R.E., sent 
from this country, after having been trained at Chatham and 
South Kensington, died suddenly in the early part of the year, 
and the conlGiuity of tlie daily record w’as thus broken. In 
August the Government of India requested to be informed as to 
the importance of the continuance of the records thus interrupted, 
and the following letter was sent in reply t— 

Science and Art Department^ London^ S. W,^ 

^ z*lth Nirvenibcr^ 1879 

“ • Sir, — I n reply to your letter dated August 10, 1879, inviting 
remarks relative to the importance of continuing certain solar 
observations which were recently instituted in India, and sug- 
gestions as to future arrangements if it should be decided that 
the observations ore to be continued for an indefinite period, 1 
beg leave to submit to you, for the Information of Lord Cran* 
brook, the following explanation : — 

“ * In their General Report the Science Commissioners reeom* 
mended the establishment of a system of physical (as distinguished 
from astronomical) observations on the sun, and pointed out the 
advantages which Northern India offers for this study. A 
memorial was more recently presented to Government, simed by 
a number of our leading scientific men, urging the earring out 
of this recommendation. 

“ * In compliance with these recommendations the British 
Government as a preliminary step appointed a Committee oik 
Solar Physics, whose dnty It should be to make trial bf methoda 
of observation, collect observed results, &c., aUd who were 
specially charged with the redaction of such observations as 
Should be made in India. As a consequence of this arrangement 
the Government of India authorised the employment of uiC late 
Mr. Meins for the purpose of taking photographs of the aim In 
India, and a serira of such photograplts was prepared by Him 
and bos been sent home to be dealt with. The following brief 
statement will show how superior the climate of India is to our 
own for observations of this kind. The Astronomer-Royal 
been so kind as to furnish the Committee with a list of the sohm 
photographs taken at the Royal Observatory during Ac period 
21st July, 1873, J8th July, 1870, over a pmrt of addeh Mr* 
Meins* work extended. ' It should be mentioned that in bbl^ 
places alike the rule was to take three photographs daity, in th^ 
morning, about noon, in the afternoon, when clear views of 
sun co^d be obtained. In the rare oases in which a loutth 
photograph was taken in Ijht same day in In^, it k not 
mclttded in the following list t*" 
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bftth in- 

■ slromoaits were working shnultan^ouslv 
between February litb, 1878, and March 
3ist, 1879'... .. ... 

Total notnbftr of photographs. Reducing 


38+ 


three ... 

Number of days on wdiich one at least was 1 

taken I 

Number of days on which no photograph | 

was taken 

'"No correction has been made for the noudaking of photo- 
graphs at Greenwich on Sundays. 

***In the total number of photographs the maximum number 
taken on any ohe day has been taken as three. 

“ * The actual returns are Inclosed as an appendix B and C.^ 


Greenwich. Indio. 

1 207 

S72 

1 M 3 

342 

1 244 
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' It so happens that for the last year or two the sun has been 
in a condition of unusual quiegccnce» so tliat in the whole series 
of photogra}>hs sent liame by Mr* Meins there were only two or 
three small spots. But it is well established by previous experi- 
ence that the sun passes alternately through a condition of few 
spots and many spots, the whole jKriod of the change being 
about eleven years. We are now, according to the reckoning, 
entering on a period of solar activity, and already spots have 
begun to appear. The present time and the iimnediate future 
form therefore a period of special interest for the observation of 
solar phenomena. And though the immediate object of the 
memorialists in advocating a more active study of solar physics 
was an increase to our scientific knowledge, it is hard to say 
what liearings such an increase may not have upon the practical 
concerns of life. There is some reason to think tliat meteoro- 
logical conditions bear traces of a period similar to that of solar 
activity as manifested by spots, and it has been conjectured that 
the draughts and consequent famines which from time to time 
have devastated portions of our Indian Empire show something 
of a similar penod. Should a further study of solar phenomena 
lead to even an approximate forecast of the liability to such 
terrible visitations, it is needless to say of what practical import- 
ance it wmuld thereby become* 

* As has been already explained the Committee, were appointed 
as a temporary measure to prepare the way for something of a 
more permanent and systematic nature, and it is to aid them in 
this work that the Indian observations have been askcrl for. 
What shape the research may permanently take it is impossible 
at the present time to predict. 

” * In view of these facts the Committee is of opinion that it is of 
special importance that the scries of Indian sun photoOTaolis 
should be resumed as early as practicable, if, as is feared, they 
have been interrupted, and should be continued without break at 
all events for three or four years to come, the p^sent period of 
increasing solar activity being one of peculiai- scientific interest. 

** *Thfi Committee further suggest that the Sxtrveyor-General of 
India, under whom Sergeant White, the successor of Mr. Meins, 
will be employed, might usefully be instructed to cause one or 
more native of the Survey DeiJartment to be instructed 

in the process of solar photograt>W, so that risk of interrujHion 
of the scries from sickness, &c., of the European photographer 
may be miarded against in the future, 

** ‘ It fs believed that skill in the necessary manipulations for 
successful photography could ibe readily acquired by intelligent 
natives, and that when this had been done further assistance 
from this countty for the supply of photographers would not be 
needed. 

I have the honour to be, Sir, 

** * Your obedient servant, 

(Signed) G. Stokes' 

" Cottsiderntiona in all respects identical' with those which we 
thought of wemht in regard to India are in our opinion generally 
ap^icable, and we have no hesitation in expressing our belief 
that the continued careful study of the class of phenomena in 
^cation WiU prove to be of the greatest scientmc value, and 
that there is no reason for doubting that the advance of true 
knowledge in this direction will, in some form or other, and 
SQoner or later, prove to be of real practical value also, as all 
exp^ience has shown that it has been in other branches of 
human knowledge. 

Jdt has net been considered neceesary to reproduce these appendices in this 


Whether or ttot we shall ever ^sscss the power of foresedng 
the charaot^ of the seasons in this country, or to w hat extent 
they may in truth be related to those changes in the condition of 
the sun to which our attention is specially directed, It is of 
course impOiirible for us to say. But of the extreme importance 
of doiim all that Hes in our power to advance a sound know- 
ledge of the laws of climate which so directly affect the well- 
being of tlie whole human race there can be no qucKtion. 

"We append details of the work in which we have been 
engaged. 

" G* G* Stokes 
BaLFOUK STEWART 

Kicharp Stkachev 
J. Norman Lockykr 
W, Btt W. Ahnuy 
J, F. p, Donnelly 

" The Secretary, Science and Art Department ” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camurioge. — I t appears rather noteworthy that at a very 
recent debate in the Cambridge Union (May 4), a motion pro- 
posed by Mr. Theodore Beck, of Trinity College, affirming that 
the Tripos sy.siem of education here adopteii is unfavourable to 
the interests of original research and individual culture, should 
have been lost by ouly three votes, after speeches in opposition 
to the motion iu whicli more than one distinguished Tripos man 
took part. The votes were : For the motion, 51 ; against, 54. 

Mr, E, Temjjcrley, of Queen's College, and Mr, W, Burn- 
side, of Pembroke College (on the nominatiun of Corpus 
Christi College), have been appointed Moderators for the next 
Mathematical Tripos, 

It appears from the discussion on the subject of the exemption 
from Greek of honours students who desire exemption, and offer 
French and German, that there is much diversity of opinion on 
the phject, even among residents. How long will it be before 
the ideas of freedom have practical effect in Cambridge? Dr. 
Thompson, Master of Trinity, w’as strongly desimus that Greek 
should not be required of men coming to Cambridge as serious 
students of mathematics and natural science. He had no v isli 
to weaken the position of Greek, l>ut to allow n cn to come to 
the University and obtain distinction in their own line. Prof. 
Skeat wondered why a knowledge of English language and 
literature could not yet find a place in the course for the Little- 
^o ; the University had very few studying or cj»pable of teaching 
It in a scientific way. Mr. Henry Jackson said the present 
system put many boys through the drudgery of learning the 
rudiments to get the chance of making classical scholars of a 
few. Mr. Vonsittart gave expression to the regret of many that 
it should be proposed to substitute two languages for Greek ; he 
would give as alternatives natural sciences for maThematical 
men, and additional mathematics for natural science men, or he 
would leave the choice between English and natural scicnoes. 

It is to be hoped that Cambridge University will cease from 
the fruitless attempt to find out one universal mode of culture 
and routine for schools, Tlie Local Examinations Syndicate 
have already done this, not having to secure the approbation of 
the entire Senate for all the alternative subjects it offers. But 
the Public Schools follow too much the lead of the Pass 
Examinations in the Univeraities. The Syndicate, considering 
the question, have referred very much to the opiniona of head- 
masters of public schools, and because they feel so much that 
their "craft^’ is in danger, the great need of gaining the mass 
who do not go to public schools may be lost si^t of. 

The late Mr. John Heniw Challis bequeathed 100,000/. to 
the University of Sydney. Its Parliamentary assistance is only 
5,000/. per annum, a sura quite insufficient to secure as many 
Chairs in the different faculties as the name of University 
implies. The bequest of Mr. Challis, invested at 5 per cent., 
will add another 5,000/. per annum to tlie sum voted by 1 Par- 
liament, and will enable the faculties to enlarge their curriculum 
and extend their operations in a manner they have never yet had 
the means to attempt. 


SCIENTIFIC SERIALS 

Am^rimn yountai of Siimety April. — Berthelot's thermo- 
chemistry, by J. P. Cooke. — History of the pre-^eambrian rocks 
in Atiierica and Europe, by T. Sterry Httnt/-«-Synopsis of the 
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cepluilopodK of the north-ewtern coast of America, by A. E; 
VemU. — ^Notices of recent American earthquakes, by C. J. 
3 tockeraod, jun.— Observation# on the height of land and sea- 
breexes, taken at Coney Island, by O. T. Sherman. — New 
method of spectrum observation, by J. N. Lockyer,— Presenta- 
tion of sonorous vibrations by means of a revolving lantern, by 
H, Carmichael.— Chemical composition of childrenite, by J. 
Penfield, — Observations on the planet Liliea, by C. li. E. 
Peters. — Efficiency of Edison’s electric light, by H. A. Kovrland 
and G. F. Barker. 

AnnaUn dcr Physik und Chemie^ No, 3. — On the behaviour 
of carbonic acid in relation to pressure, volume, and temperature, 
by R. Clausius. ~ On a relation between pressure, temperatuie, 
and density of saturated vapours of water and some other liquids 
(continued), by A. Winkelmann. — Kcscarchcs on the vibrations 
of a normal tuning-fork, by R. Koenig. — Researches on the equi- 

otential distribution of the magnetic fluids of cylindrical steel 

ars, by W, Scliaper.— General theory of the deadening influence 
of a multiplier on a magnet (continued), by K. Schering. — On 
ultra-violet rays, by J. L. Schdnn. — On a spectrotclescope, by 
P, Gian. — On a new simple mode of streak observation, by V, 
Dvorak. — Contribution to a history of the mechanical theory of 
heat, by E. Ocdicr. 

Journai de Physique^ April. — On the measurement of wave- 
lengths of infra-red radiations, by M. Mouton.— Solar spots and 
protuberances observed with a spectroscope having great dis- 
persion, by M. ThoUon. — Measurement of the electromotive 
force of contact of metals by the Peltier phenomenon, by M. 
Pellat — Description and use of the telescope and scale of Edel- 
mann, by M. I’crqucm. 

yournal of the Franklirt Institute^ April. — Naval architecture, 
by Mr. HaswcU. — vSaws, by Dr, Grimshaw.— Engraving, by 
Mr, Sartain, — On TVAuria’s engine-governor and the action of 
governors in general, by Prof. D’Aurio. — A new hypothesis 
regarding comets and temporary stars, by Prof, Tobin. 

Rivista ScunHfico Industriale, No. 6, March 31.— On a case 
of permanent polarity of steel opposite to that of the magnetising 
helix which produces it, by Prof. Righi. — Reflexions on an 
experimental and fundamenttd principle in hydrostatics, by Prof. 
Cantoni. — On Ellwin tofmr, by S. Corsi. 

No, 7, April 15. — Radiant matter and the theory of Crooke.s, 
by S, 1 ‘iaMoli,— Pliocene ftixsils of the yellow sand found in the 
neighbourhood of Vigne, .Schifanoia, and Montoro (Narui), with 
a suggestion as to the subapennine formation of these three 
places, by S. Terrenzi. 

Reale Istituto Lombardo di Sdemc e Ldtcf’e. ReftiiicofUi^ vol. 
xiii. fasc. iii. — On Garovaglineie, a new tril>c of Collcmacese, by 

S. Trevisan. — Comparison of the winter 1879-80 with the pre- 
ceding one in Milan, by Prof. Hajccb, — Diurnal oscillations of 
the declination-needle, in 1879, at the Brera Observatory, Milan, 
by Prof. Schiapwclli. — Transfusion of blood into the peritoneum 
in an oligocitemic lunatic ; effects on the circulation of blood and 
on the general stale of the patient, by Profs. Golgi and Raggi. — 
The ntfphodoscope, an instrument for determining the direction 
of motion of clouds, by Prof, Komiori. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 22.—*^ On the Critical State of Gases.” 
By William Ramsay, Ph.D., Professor of Chemistry in Univer- 
sity College, Bristol. 

It is well known that at temperatures above that which pro- 
duces what is termed by Dr, Andrews the “critical point ’* of a 
liquid, the substance is supposed to exist in a peculiar condition, 
and Dr, Andrews purposely abstained from speculating on the 
nature of the matter, whether it be 3 i(tuid or gaseous, or in an 
intermediate condition, to which no name has been given. As 
tny observations bear directly on this point, it may be advisable 
first to describe the experiments I have made, and then to draw 
the deductions which appear to follow from them, 

A piece of barometer tubing about three inches long was 
sealed at one end and drawn into a capillary tube at the other ; 
after l)cing filled with methyl formate it was exhausted, and 
after two-thirds of the ether had evaporated was sealed. By 
this means all air was removed fit>m the tube, which contained 
merely the ether and its vapour. 

I. On applying heat the temperature gradually rose to 


(corr,) ; during the rise the Iuem^cu8 of the liquid griuldaUji 
became less curved, and at the above-mentioned temperature 
disappeared. On cooling to a mist was seen at the point 
where the meniscus had dis^appearcc), and the meniscus shortly 
afterwards became amiltt visible, 

а. Two similar tuW were prepared, one contaiuing less and 
the other more of the same ether ; the point at which the 
meniscus disappeared in the former was 228^*, and in the ktter 
215*. 

3. A tube of the shape shown w^as filled to the mark with 
methyl formate and heated in an inclined position, the portion 
containing the liquid being the lower. The liquid, as usual, 
expanded, and at the moment when the meniscus disappeared it 
nearly filled the lower half. The source of heat was then with- 
drawn, and on cooling the liquid all condeosed in the lower 
half. 

4. The last experiment was varied by tilting the tube after the 
meniscus of the liquid had disappeared, so that that half which 
had contained the liquid was uppermost* On cooling, the liquuV 
condensed in the ufper half of the tube. 

5. Tlie experiment was again varied by keeping the tube at a - 
temperature a few degrees al>ove the point where the meniscus 
vanished, for half an hour. On cooling, an almost equal quan- 
tity had condensed in each division 'of the tube. (During Ex- 
periments 3, 4, and 5, great care must be taken to keep the 
heater from draughts of c(dd air, otherwise unequal cooling 
results and dislillaliofl takes ]dace.) 

б, It was noticed that that half of the tube containing .liquid, 
after the meniscus had vanished, appeared full, w'hile the other 
half of the tul)e seemed to be (mffy. The refractive indices of 
the fluid confined in the tubes were therefore clifterent. The 
portion of the tul)e containing liquid was shown to be a mere 
powerful cylindrical lens than the empty portion, for on focussing 
a spot behind the tube wdth a microscope, the focus was shorter 
wlien the portion which had contained liquid placed between 
the microscope and the .spot than when the portion appearing 
empty was interposed. 

7, From experiments on the expansion of liquids above their 
boiling-points of which numerical details shall be given on a 
future occasion, it appears probable that the specific gravity of 
the hot liquid, at the temperature at w hich the meni-cus vanishes, 
is identical with that of the compressed gas evolved from the 
liquid. This has also been noticed by AniSell in two coses, viz., 
hydrogen chloride and acetylene. 

8. r>om observations on the expansions of liquids at high 
temperatures it has been pioved that liquids above the tem- 
peratures at which their menisci vanish are not uniformly 
compressible. 

From these observations I would draw the following Infer- 
ences -.—When a liquid is heated under pressure it expands, and 
at the same time evolves va^xjur, 'I'he vapour gains in specific 
gravity, while the specific gravity of the liquid is rapidly dimi- 
nishing. TAe criHcai point is that point at whUh the liquid^ 
(nving to expansion^ and the gas^ owing to compression^ acquire 
the same specific gravity ^ and consequently mix with one another. 
From the first experiment it is seen that, on cooling, the liquid 
contracts more rapidly than the gas, and consequently separates 
as a mist through the whole of the tube, and, from its gravity, 
separates at the lower half. The second experiment riiows that 
when the tulje contains a small amount of liquid the space left 
for gas is larger, and consequently more vapour must be given 
off by the liquid before enough gas can be compressed till it 
acquires the same specific gravity as the liquid ; the temperature 
at which the meniscus disappears is consequently higher. If the 
space left for gas be smaller, The opposite is the case. The 
fourth, fifth, sixth, and seventh experiments demonstrate that hy 
suitable means it is possible to prevent, or rather to retard, , 
the mixing of gas and liquid. They then retain their several 
refractive indices. If, however, time be allowed for diffusion 
through the capillary tube, the whole becomes homogeneous, and 
the refractive indices of the fluids contained in either portion of 
the tube are then identical. 

So long as gas is being compressed, pressure rises gradually 
with decrease of volume, whereas, even above their critical 
points, liquids are comparatively incompressible. 

In contusion, let me refer to a paper communicated to the 
Society by Messrs. Hannay and Hogaith last October, enUUed 
“On the Salability of Solids in Gases.*’ Should the views of 
the subject suggested by the above experiments be correct, it 
follows that these gentlemen have observed nothing unusual, but 
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auwly tbft ordinary phenomenon of solubility of a ^oUd in a hot 
llqm* This view Is borne out by their own experiments. They 
^mi4 that on reducing pressure, that is, on allowing the liquid 
to cl^ng:e to gas, the solid ptecipitated ; and also on heating the 
tube containing the solution locally, that is, by converting the 
liquid near the heated point into gas, precipitation took place. 
1 have taken the liberty of repeating one of their experiments 
with a slight nmeUheation. 

A tube shaped like that iised in Experiment 3, after a small 
fragment of potassium iodide had been placed in the lower com- 
.partment, was filled with nearly anJiydrous alcohol ; and after 
ratii^r more than two*thirds of the alcohol had been evaporated 
on^ reduced pressure, the tube was sealed. The lower portion 
of the tube contained a strong alcoholic s: dot ion of potassium 
iodide, besides a smaU piece of undisaolved salt. The upper 
portion of the tube was free from alcohol, but its walls were 
fnorusted with a thin crystalline film of potassium iodide. The 
tube was heated in a sloping position, the liquid Ixsiug in the 
lower hidf. After the meniscus had disappeared, the icSide in 
the lower half of the tube dissolved, while the film in the upper 
half, even in Its ihinneit portiom!, remained unchanged. On 
cooling, very sparkling crystals deposited in the lower half of 
the tuue, but no glittering crystals m the upper half. 

By re),>eated distillation the iodide in the upper ix>rtion of the 
tube was washed down into the lower half, and when dry the 
sides of the upper tul>e were quite bright and clean. The tube 
w^as. again heated in the same position to 20® above the tempera- 
ture nt .which the meui.scus had disappeared. On cooling, the 
sparkling crystals again appeared in the lower tube, but not a 
trace in the upper tube. To eliminate all possibility of mistake 
the experiment w as repeated five times with the same result, and 
finally the alct^hol was distilled into the upper tube j it was then 
broken ofii and its contents carefully tested for iodine with 
sodium hypochlorite and starch- paste. I’here was not the 
faintest blue colour, and it is there I ore certain that potassium 
iodide is absolutely insoluble in alcohol vapour. 

Messrs. Hannay and Hogarth also fount! that the absorption 
spectrum of coloured salts remains unaltered, even when the 
lujuid in which they are dissolved loses its meniscus. Surely no 
clearer proof is needed to show that the solids arc not present as 
gases, but arc simply solutions in a liquid medium. 

To eliminate any source of error dependent on the use of 
methyl formate, two other substances were employed, viz., 
carbon disulphide, C83, and carbon tetrachloride, CCI4. The 
former of the.se liquids was rectified five times over sodium, and 
tben boiled at 487 <corr.). The latter was rectified four times 
over phosphoric anhydride, and boiled constantly at 77*5 (corr.). 

They yielded the following results : — 



Tube more Tube less 

tlian half than half full. 

. 2827 286*4 

. 283*3 288*4 


These readings are given for the first ap{)earauce of a cloud in 
the mbe on cooling, and differ from the temperature at which the 
meniscus disappears by being about half a degree lower. They 
4 lso do not represent extreme instances, for in the first cases the 
liquids do not entirely fill the tube, and in the second about half 
gu inch of liquids remains in the tubes before it becomes im- 
possible to distingui.sh liquid from gas. 

The experiments described in a former part of this paper, 
selating to the difference of refraction shown by a liquid above 
its ao'calied critical point, and the gas evtdvcd from it, were 
rented with carbon tetrachloride and carbon disulphide, and 
hmd good in both cases. The phenomena observed differed in 
ho particular from those already described. 

In conclusion, a few remarks on the liquefaction of the so-called 
.Jjermanent gases may not be deemed out of place. If the deduc- 
tions from the above experiments be correct, it follows that that 
ferm of matter which we coll gas may be converted into liquid 
hy pressure alone ; but the meniscus will never become visiole, 
for the ppicess of change is a gradual one. To render the 
meniscus visitde it is necessary to take advantage of the fact that 
liquids under such circumstances have a much greater coefficient 
orexpafwiott by heat, and conversely, a much greater coefficient 
of contraction oq withdrawal of heat, than gases. It therefore 
becomes nece^ry to lower the temperature until the liquid by 
acquires a speciilc gra'^ty greater than that of its 
fill ^ and then,^ and not till then, does the phenomenon of a 
meniscus become observable4 

>^pHl 29."^** On the Diurnal Variation in the Amount of 


Carbon Dioxide In the Air.*’ By George Frederick Armstrong, 
M.A., F.G.S,, C.E„ Professor of Engmeering in the Yorkshire 
College, Leeds. Communicated by Prof. Ihorpe, F.JLS. 

SummarUiog the results contained In this communication, it 
may be stated—* 

f. That the normal amount of carbonic acid present in the 
air of the land is distinctly less than that usually stated, and that 
it docs not exceed 3*5 vols. In 10,000 of air. 

2. That plants absorb carbonic acid during the day and exhale 
it at night, and that vegetation therefore affects the quantity of 
carbonic acid present in the air, decreasing it by day and 
increasing it at night 

3. That from this cause there i<<, during that part of the year 
when vegetation is active, at least 10 per cent, more carbonic 
acid present in the air of the open country at ni^ht than during 
the day. 

Chemical Society, May 6. — H. E, Roscoe, president, in 
the chair. — The following papers were read : — On the action of 
sodium on phenylic acetate, by W. H. Perkin, jun., and W. 
Hodgkinson, Hydrogen, acetic ether, phenol, acetic acid, 
.salicylic acid, a white crystalline sub^itance melting at 48*^ C, 
having the composition CigHj^On, and a yellow crystalline sub- 
stance melting at 138**, having the composition C18H14O4, were 
obtained ; by heating cresylic acetate and sodium, acetic ether 
and salicylic acid were formed. — Preliminary notice on the action 
of sodium on some ethereal salts of phenylacetic acid, by Dr. 
Hodgkinson. The first products of this action are the coixe- 
sponoing et hylic, d:c,, ethers of phenylacetic acid. The phenyl 
group l^ing replaced by hydrogen, it reacts with sodium on 
another portion of the original ethereal salt, forming various 
liquid and solid bodies, which the author has investi^ted, but 
whose constitution is as yet undetermined. --“On the determina- 
tion of nitrogen in carbon compounds, by C. E. Groves. The 
author described and exhibited an improved and simple appara- 
tus for facilitating the collection and measurement of the nitro* 
gen evolved during the combustion of a substance according 
to Dumas’ method, — On essential oil of sage, by M, M, P. 
Muir, The composition of this oil varies with its age, salviol 
and camphor being formed as it gets older. English sage -oil 
contains cedrene. The terpene of sage-oil is identical vflth that 
of French turpentine. 'l‘hc author has examined the action of 
oxidising agent. s, phosphorous pentachloridc, and bromine. — On 
the prenence of niifogen in iron and steel, by A. H. Allen. By 
passing steam over iron at a red heat, and abo by dissolving iron 
in hydrochloric acid, the author has satisfactorily proved that 
ammonia Is formed et|ual to 0*004 1 1° 0*0172 parts of nitrop^en 
per hundred parts of iron and steel.— On the mode of applica- 
tion of Pcttenkofer’.s process for the determination of carbonic 
acid in expired air, by Dr. W. Marcet. The author describes 
and figures a portable apparatus which he has successfully used in 
U}wards of 350 determinations of carbonic acid made during 
some investigations on the effect of altitude on the phenomena ol 
re.s'piration.— On an improved form of oven for heating scaled 
tubes and avoiding risks of explosions, by Watson Smith, — Note 
on a convenient form of lead -bath for Victor Meyer’s apparatus 
for determining the vapour -densities of high boiling substances, 
by Watson Smilli, 

Anthropological Institute, April 27.— Major-General A. 
Pitt-Kivers, F. K.S., vice-president, in the chair. -“^Edward Tyrrell 
Leith, LL.M., was elected a new member. — A paper entitled 
“ Further Notes on the Romano-British Cemetery at Seafovd, 
Sussex,” by Mr. F. G. Hilton Price and Mr. John E. I’ricc was 
read. It was a continuation of one read before the Institute by 
the same authors in November, 1876. During the summer of 
1879 these gentlemen again visited Seaford, and made further 
excavations in the Roman Cemetery upon the Downs, in which 
they discovered several urns, a drinking cup of Durobrivian 
pottery, Samian paterse, flint celts of the neolithic type, and 
many flint flakes. In one ivarticular interment a large urn full 
of charred human bones was discovered, having a Samian cup 
in its mouth for the purpose of keeping out the earth, anttther 
cup of elegant form of Durobrivian ware was found on its left 
side, and a food vessel and patera of Upchurch pottery on the 
right side. In close proximity to this interment was a similar 
one ; the um was muw crush^, but beneath a ^tera of Samian 
wore a coin of Fausthia Junior, the daughter of Antoninas Pius 
and wife of Marcus Amelins, was found. This was most im- 
portant as ^ving an approximate date to the interments ; they 
could not be earlier Uuin between ad. i6t*l8a In another 
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jMirt of tike Downs, in a place called the Little Bnrys, black 
pat^es were of frequent occurrence in the sand, which were 
compos^ cliarcoal, fragments of burnt bone, a flint flake or 
two, and frequently iron nails. In one particular spot a batch 
of over ninety Iron studs was found, mixed up with bone ashes 
and charcoal. The authors considered that the patches of char- 
coal without an urn indicated pauper Imrials, or the burials of 
soldiers, as this place was a militai^ station. The pottery and 
other relics discovered were exhibited, — General A. Titt- Rivers 
exhibited a series of plans and relics from Mount Cabum. 

< Photographic Society, April 6.— J, Glaisher, F.R.S., 
president, in the chair. — Mr. J. H. Dallmeyer, F.R.A.S., read a 
paper on principles of optics involved in lantern construction ; 
and on a new enlarging: Jens especially designed for use with the 
txiagic lantern, in which he dcscritycd all previous existing 
objective lenses and condensers and the scientific principles 
which ought to be oir*^erved in their construction, and then ex- 
hibited and described a new condenser he had constructed t’con- 
talning the essentials required, viz., quantity and quality of 
light; ; also a new objective lens which gave equal definittou at the 
margin as well as nt the centre of the picture, freedom from 
distortion, and perfect achronmtism.— -A paper was read by 
Capt. Abney, R.K., F.R.S., on the use of silver iodide iu a 
geJalinO'brouiide emulsion, showing that the introduction of 
iodide into the ordinary gelatino-bromide emulsion did not 
decrease its sensitiveness, as also that it permitted the use of an 
ordinary yellow light to work in — same as for wet collodion. — 
Also a paper, by W. England, on a drying box for gelatine plates. 

GiiTTINQEN 

Royal Society of Sciences, January lo (continued), — On 
bomcite, by Herr Klein. 

February 7, — The affinity-grouping of old German dialects, 
by Herr Bezzenberger, — On physiological retrogrefsion of 
ovarian eggs iii mammals, by Dr. Brann. — On sexual propaga- 
tion of Vasycht/iis clavitjormis^ Ag., by Herr Berthold. — The 
theory of numerical-theoretical functions, by Prof. Cantor. — On 
a class of functions of several variables which arise by inversion 
6f the integrals of solution of linear-differential equations with 
rational coefficients, by Herr Fuchs. 

Maw:h 6.-— On the theory of partial linear differential equa- 
tions, by Dr, Krankenhagen. 

ViEKNA 

Imperial Academy of Sciences, January 22.— The follow- 
ing papers, &c., were read The Piptcra of the Imperial 
Museum in Vienna, by Prof. Brauer.— On projcctivitic.s and 
involutions in plane rational curves of the third order, hy Prof. 
'Weyr.— The periods of springs, by Herr Klonne. — On the 
behaviour of phenanthrenchinon towards ammonia, by Prof, 
Sommaruga. — On chlorhydrate of morphin, by Herr Tausch. — 
I'he more recent deposits on the Hellespont, by Prof, Neumayr 
and Herr Calvert. — Survey of the geological relations of a part 
of the Aegean coast lands, by ProL Neumayr, Dr. Bittner, and 
Fr. Teller. 

Februapr 5. — Communications from the Embryological Insti- 
tute of Vienna University, by Prof, Schenk. — The respiratory 
apertures of the Marchantiacese, by Prof, Lcitgeb.-— On nectar- 
secreting trichomes of some species of Mchmpyrum, by Prof. 
Kathay. — On the yearly period of the insect -fauna of Austria* 
Hungary. V. Khynchota, by Herr Frltsch.— Electric action on 
the form of flames, by Herr Goldstein. — On the probable errors 
and the available results of calculation deduced irom imperfect 
numbers, by Dr. Rotter.— -Tables of observations at the Central 
Institution for Meteorology and Magnetism. 

Paris 

AcAdemy of Sciences, May 3.— M. Edm. Bccquercl in the 
chair. “The following papers were read : — On the tranKceridants 
which play a fundamental mrt in the theory of planetary per- 
turbations, by M. Th serana.— On the gaises retained by occlusion 
in aluminium and magnesium, by M. Dumas. While silver im-^ 
prisons oxygen, akmmium and magnesium specially retain hy- 
drogen. The substawoes were heated to a high temperature iw 
vamo. The 89*5 c.c. gas given off by 200 gr. aluminium (repre- 
senting 80 c.c.) at ry'^and 755 mm., contained 1*5 c.c. CO5 and 
88’o C.C. H. ; 20 gr. magnesium gave 12*3 c.c. H. and 4't g.c. 
CO. (In another case there was both CO and COj.) The whole 
of the magneMium was volatilised and condensed in stidaotites (in 
great purity) about the medc of the retort.— On the cholera of 
fowls ; study of the conditions of txm-recmrence of the malady^ 
and of some others of its characters, by M. Pasteur. Theextract 


of a filtered culture-liquid of the microbe, when ii^ected, pro** 
duces sleep (fpf a time) ; the microbe seems to generate a harbo^te 
during its life. This effect la independent of dUorderS produced 
by multi plicatiem of the parasite in a fowPs body. The mslady 
Bometunes occurs in a chronic form.— On extension of the £beo^ 
of germs to the etiology of some Known malaiUes, by hL 
Pasteur. He shows reasons for attributing 1 x 41 % oste6mycl!tb% 
and puerperal fever to the development of minute otgantsms* — 
On a letter of Admiral Clou<i relative to waterspouts, by M* 
Faye. — Formation of leaves and appearance of their first vessels 
in Iris, Allium, Funkia, Hemerocallis, &c., by M. Tr^cul.^ 
On the law of reciprocity in the theory of numbeis, by 
Frof. Sylvester. “Experimental researches on the decomposition 
of some explosives in a closed vessel ; composition of the gaisea 
formed, by MM. Sarrun and VielUe. Tlie products are Indi- 
cated in the case (l) of pure ^n-cotton (this gives, per kgm. of 
substance, 741 litres of gas made up of 334 CO, 234 COj,, 166 
and 107 N), (2) of a mixture in equal parts of gun-cotton and nitrate 
of potash, (3) of a mixture of 40 parts gun-cotton and 60 nitrate of 
ammonia, (4) of nitroglycerine, (5) of ordinary blasting- powder. — - 
Cometary paraboloids, by Mr. Chase. — On simultaneous linear 
equations, and on a class of non-plane curves, by M. Picard. — On 
Gauss’s formula of quadrature, by M. CalUndreau. — 'llieorem 
on cubic and biquadratic equations, by M. Desbove^'.— General 
equation giving the relation which exists for all liquids between 
their temperature and the maximum tension of their vapours at 
this temperature, b:u^M, Pictet. — Rt^sfifru^ of the laws which rule 
matter in the sphcrmdal state, by M. Boutigny, ^ The fifth law, 
that of repulsive force at a sensible distance, is represented as 
the most impoi'tnnt, because antagonistic to universal attraction. 
Non-volatile bodies (as pieces of wax, tallow, stearic or margaric 
acid, &c.), are suspended in a heated capsule, without vapour or 
gas arising from their decomposition. Water dri)pped, e,g,^ 
from the top of the Pantheon, 70 m, high, on a heated capsule 
at the bottom, is repelled instantaneously by the repulsive force 
generated by the hent in the capsule. — Dissociation of the 
hydrate of butyl-chloral, by MM. Engel and Moitessier, They 
find here a new confirmation of the law they formulated ; the 
dissociation of a body whose two components are volatile docs 
not take place in presence of the vapour of one of the com- 
ponents at a tension above that of dissociation of the compound. 
— On the determination of glycerine in wines, by M, Raynaud, 
— On Icgumine, by M. Bleunard. — On gelose, by M. Pommbaru. 
— Variations of temperature with the altitude for the great colds 
of December, 2879, in the valley of the Seine, by M. Lomoine, 
The data agree with those lately given by M. Alluard.-^On the 
variability of teats in the ovides or the Lower Cevennes, by M, 
Tayon.“On the structure of some Coraliidae, by M, Merejkow- 
sky .—On the analogies which seem to exist between cholera of 
fowls and nelavan, or the malady of sleep, by M. D<iclot, 
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TME SaENCE OF LANGUAGE 
Inff^ifcfyW ^ Sdmce 0/ Languagt, By A. H. 
Sayce, Deputy Professor of Comparative Philology in 
the University of Oxford. Two vols. (London : 
IC<|fan Paul and Co., 1880.) 

HIS admirable treatise may be broadly described 
as the fitting complement and sequel to the author’s 
^ Ptindpies of Comparative Philology/’ The method 
and theories of that work/ as he is careful to remind us in 
the preface, form the solid basis of the present, and it is 
not saying too much to add that both together stand 
unrivalled as the most systematic and exhaustive treatise 
on the Science of Language in its present state that has 
yet appeared in our literature. At the same time the 
present work is sufficiently complete in itself to be read 
wth pleasure and studied with profit by those who may 
be unacquainted with its forerunner, though this must 
still remain indispensable to a thorough grasp of the 
subject. 

The author shrewdly remarks (i. 159) that ^^the com- 
parative philologist should not introduce the frame of 
mind of the specialist into his comparative inquiries, Th^ 
specialist who takes up comparative philology as a sub- 
sidiary pursuit Is likely to spoQ it in the taking.” Being thus 
forewarned against an obvious danger, he has not yielded 
to the temptation of giving undue prominence to any 
particular branch, nor has he allowed his personal partiality 
for Assyrian studies in any way to interfere with the broad 
and catholic spirit pervading the whole work. This catholic 
spirit, constituting one of its special merits, is everywhere 
conspicuous, and nowhere more so than in his compre- 
hensive Classification of comparative philology into the 
three great divisions of phonology, sematology, and 
morphology (i., 141), This classification at once gives its 
due position to that more [spiritual, though hitherto almost 
totally neglected, aspect of the subject which deals with 
the inner meaning, as phonology does with the outward or 
material sound of words. The difficulties associated with 
this branch, for which the happy term sematology is here 
adopted, are fully recognised ; its somewhat vague and 
uncertain character, and the intricate psychological phe- 
nornena surrounding it, all receive due prominence^ But 
a limit is assigned to the arbitrary and to the element of 
chance, and if a science of sematology is not already 
established on a solid basis, the coarse that research 
must take in this <hrectlon is at all events ably fore- 
shadowed. The delicate modifications of meaning that 
wot^ ttodergd in their historic life must be carefully 
nbtfti, rise genOnd causes underlying them analysed 
and fetmulated, significaiit change reduced to definite 
pritu^e and broadly gefU^ 

!His pbilosc^hic dassification of his subject enables the 
writer iatidhetdr;^ to sdtle a pdUt stiU much discussed 
% §]^0iog^l. ^^ether ladgttt^ is m be grouped with 
die or Metoiical sciences 1» a qww 

views that 

have Wseri ta^n Speech is not 

fhere soUhd, nor many 

intewOs can ligrrificant 
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TermimUj said the schoolmen, est vox signijicansi and 
for Mr, Sayce the termitius ot ^ WQrd,”as here u 4 cdj is 
speech, for the isolated term has no independent or 
abstract ’existence, and the unit of speech is not the 
word, hut the sentence. It thus becomes impossible 
to separarte the sound from its meaning/phonology from 
senutolOgy. But phonology, or the outward aspect of 
language/ Is confessedly physiological, and subject to 
purely physical or natural laws, while sematology is 
essentially historical; Arid so the whole difficulty is 
solved ! for We claim for the science of language in 
general the rank of a historical science, it is only because 
the meaning, rather than the sound, is the essence of 
speech, ind phonology the handmaid and instrument 
rather than the equivalent of glottology ” (i. 165). But 
“the method pursued by the science of language is the 
method of physical science ; and this, combined with the 
fact that the laws of sound ate also physical ... has 
occasioned the belief that the science of language k a 
physical science, But such a view results in identifying 
phonology and glottology, in making a subordinate 
science equivalent to the higher one, and in ignoring all 
those questions as 'to the nature and origin of language 
which are of supreme importance to the philosophy of 
speech” {tb,). 

In the chapter devoted to the morphology of speech 
the attempt made by Hovelacque and some other recent 
writers to identify polysynthesis with agglutination re- 
ceives no countenance. That attempt could obviously 
lead to nothing but hopeless confusion, for “the con- 
ception of the sentence that underlies the polysynthetic 
dialects is the precise converse of that which underlies 
the isolating or the agglutinative groups” 0 . 126). This 
question has been elsewhere dealt with somewhat fully by 
this writer,^ and it is to him a source of no little satisfac- 
tion to find his views here so fully endorsed. At the 
same time it seems difficult to accept the author’s theory 
that polysynthesis is “ the undeveloped sentence of primi- 
tive speech,” and that “ the polysynthetic languages of 
America preserve the begimrings of grammar, just as thb 
Bushman dialects have preserved the beginnings of 
phonetic utterance” (ii. 216). For it is hard to believe 
that primeval man began to speak in “ sesquipedalia 
verba,” and in any case the presence of true pronouns in 
these lengthy sentence- words is alcme sufficient to show 
that polysynthesis is itself a development, the outcome of 
slow fusion and of long ages of gradual phonetic decay. 
The Bushman clicks form very probably a connecting- 
link between articulate and inarticalate utterance. But 
the pronoun in all languages stands on a far higher relative 
level; it cannot be conceived as a primordial ' cut-and-dry 
invention, for it is an abstraction of a high order, whereas, 
the first beginnings of Speech must all have been made up 
of the crudest concrete concepts combined with involuntary 
or mechanical ejaculations. 

But one of the peculiar charms of the present work is, 
the extreme fairness of the author, who is always ready 
to red^fnise the cogency of objections to favourite theories, 
so that the reader feels that both sides of the question 
heveibecn fairly placed before him. A good ihatance 
occurset Pt 209 of vol. i., where the weakness of Sagard’s 
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tegtimony to t]xt evanescent character of the Huron 
lang;u^e la frankly acknowleged. Many other moot 
questions are touched with great impartiality, and it is 
well remarked that divergence of opinion is a healthy 
sign of life and scientific progress ; for ** it is only by the 
conflict and discussion of theories that truth can finally 
be reached, and the many controversies excited by the 
science of language show how broadly and deeply the 
foundations of the science are being laid ^ (i» 87). 

A statement, however, is made a little further back 
which will perhaps cause some surprise, as tending to 
shake these very foundations and call in question con- 
clusions that seemed almost universally accepted. The 
theory of evolution, which may be said to underlie all 
modern thought, and which has already passed almost 
beyond the pale of discussion, has naturally tended to 
remove much of the confusion previously associated with 
the various conflicting opinions entertained regarding the 
origin of human speech. For if true at all it is evident 
that this great principle must be of universal application^ 
and when applied to language the inference was irresistible 
that there can be no immutable types of speech, any 
more than there are immutable animal and vegetable 
species. Hence the necessary conclusion that all present 
forms of speech are modifications of previously existing 
forms, that, however slowl)', all are continually shifting, 
possibly retrograding under unfavourable conditions, but 
in the normal state advancing, for the history of evolution 
is on the whole the history of progress. A careful study 
of the texture of speech seemed fully to confirm these 
priori deductions, and a general consensus was thus 
arrived at that there must have been some hypothetical 
root-state out of which language was slowly evolved, 
passing successive!)' through lower to higher types, from 
the isolating to the polysynthetic, agglutinating, incor- 
porating, infiectional, and analytic orders. 

But in seeming epposition to these views the author 
holds that it cannot be proved that the primawal root- 
language ever existed, and that equally unproved is the 
belief that isolating dialects develop into agglutinative, 
and agglutinative into inficctionar* (p. 75). And at p. 
J31, while admitting the general doctrine of evolution, he 
seems still to argue, for the immutability of linguistic 
types, though his language is here somewhat deficient in 
its usual clearness and point, “ The Finnic idioms,’* he 
writes, have become so nearly inflectional as to have led 
a recent scholar to suggest their relationship to our Aryan 
group ; nevertheless they have never cleared tlie magical 
frontier between flection and agglutination, hard as it mny 
be to define, since to pass from agglutination to in- 
flection is to revolutionise the whole system of thought 
and language and the basis on which it rests, and to break 
with the past psychological history and tendencies of a 
speech.” ^ 

Here it should be observed that the author may not 
inconsistently deny the necessary development of agglu- 
tination into inflection, because he does not regard the 
latter as a higher type than the former, and because he 
takes, not the word or root, but the sentence, as the unit 
and starting-point of all speech. Now the sentence 
may have been originally cast in an agglutinative 
form, and if so agglutination would neither imply 
development in iuelf nor any necessaiy further evolu- 


tion in a new direction* This, at least, we take to 
be the underlying argument, though it appears nowhere 
exfdicitly stated in this way* It is stated, however 
(p. 131), that by takiog the sentence as the unit there 
is no longer any difficulty in distinguishing between the 
several families of speech and assigning to each its 
character and place.” 

To all this many will of course reply that to take the 
sentence as the starting-point is to beg the whole question. 
It cannot, of course, be denied by the consistent evolu- 
tionist that there must have been a time when a single 
articulate utterance supplemented by tone and gesture, did 
duty for a whole sentence, and in this sense it may be 
admitted that the sentence is the starting-point of speech. 
But whether this incipient state can be regarded as con- 
stituting language, properly so called, is quite another 
matter, and in any case it could not be predicated of such 
language that it was either agglutinating or polysynthetic, 
or even isolating in the sense that Chinese or Annamese 
is isolating. Here we are, in fact, dealing rather with 
the germs of the plant than with the plant itself. 

It will further be^urged that if ^^the Finnic idioms 
have become so nearly inflectional,” progress from agglu- 
tination in the direction of inflection is admitted, in which 
case the fact that they h.ive never cleared the magic 
frontier ” becomes what the French would call a mere 
detail, a question of time or other circumstances. The 
Magyar has already developed, an article, and the Dravi- 
dian tongues possess what look remarkably like true case- 
endings, while more than one language of the Caucasus, 
notably Georgian, Chcchcnz, and Lesghian, have appa- 
rently passed quite over to the inflecting state. The feet 
that this transition " revolutionises the whole system of 
thought and language” will not alarm those evolutionists 
who necessarily hold that revolution is the law of nature 
and the order of the universe. Only the great issues are 
worked out sennm sim sensu^ and not by violent cata- 
clysms and fresh creations, as was formerly supposed by 
unorthodox interpreters of a book which allows of but 
one creation and one partial cataclysm. Lastly, the 
critical analysis of agglutination, and still more of inflec- 
tion, clearly shows that both are the result of semalo- 
logical and phonetic decay continued over immense 
periods of time, during which numbers of concrete terms 
and notional words of all sorts gradually lost their inde- 
pendence, and thus became transformed to relational 
particles first loosely tacked on (agglutination), and then 
completely fused (inflection) with the theme. Thus it is 
that the passing vagaries of deep thinkers serve but to 
re-establish on firmer ground the very truths they seem to 
assail, 

On other questions the work is equally suggestive, and 
there’ are some trenchant remarks at p. 349 of vol. i. 
which ought definitely to close the doors of the old school 
of etymologists. The etymologist must be thoroughly 
trained in the principles of scientific philology. He must 
have mastered both phonology and sematology, and be 
must be well acquainted with mote than one of the 
languages with j^rhich he deals. Then and then only can 
his labours be fruitful; then and then only will his work 
be a gain and not a hindrance. False etymologies stand 
in the way of true ones, and the charlatans who havb 
brought the name of etymology into contempt have 
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diBCfedited the labours of better men. There is much 
in et>’mol0gy which must always defy analysis, there is 
much which will have to be corrected hereafter, but this 
will matter little if we have once learnt the lesson that 
change of sound and meaning can only take place in 
accordance with fixed and invariable law* Etymology 
is but a means to an end, and that end is partly the 
history of the development of thought and civilisation as 
reflected in the fossil records of speech, partly the dis- 
covery and illustration of the laws which govern the 
shifting and decay of sounds and the modifications of 
sense*’* 

The whole subject of phonetics is of course treated in 
a masterly manner, and well illustrated with diagrams 
and useful tables of Lautverschiebung as applicable to 
the Semitic, Bantu, Finno-Tataric, and Aryan families. 
The lost, especially, is very full, including the Oscan and 
Umbrian, the Old Welsh and Gaulish, besides those 
usually* given. It need scarcely be added that this, like 
all other branches, is brought well up to date, a good 
instance of which is afforded by the reference to the use 
already made of the phonograph in the scientific treat- 
ment of phonetics. Most readers will here learn, probably 
for the first time, the curious fact that all sounds may 
be reproduced backwards by simply beginning with the 
last forms indented on the tin-foil : sociability ^ for example, 
becoming yiibilaishos. Diphthongs and double con- 
sonants may be reversed with equal clearness and pre- 
cision, so that bitCy which the phonograph pronounces 
bd-eei^ becomes tei-Ab. In this way we have learnt that 
the ch of thique is really a double letter, the reversed 
pronunciation of the word being keshV^ (i. 335). 

The question of mixed languages, that is, mixed in 
their structure, claims a good deal of attention, and is 
handled with considerable reserve. But the important 
truth is loudly proclaimed that the ‘^physiological races 
of the modem world arc far more mixed than the lan- 
guages they speak; the physiologist has much more 
difficulty in distinguishing his races than has the glotto- 
legist in distinguishing his families of speech” (i. 366). 
This is perhaps as far as it is safe to go at present, and 
is sufficient for practical purposes. It points out that it 
is in the nature of ethnical groups to mix, and of linguistic 
groups ;to keep aloof, thus vindicating for language its 
rightful position in anthropological studies. It is not 
always or necessarily a test of race, but it is often an 
indi^ensable collateral agent of research, becomes under 
special circumstances, and with all due precaution, a 
final court of appeal, and in many cases bears witness to 
the presence of racial elements which would not other- 
wise b^ suspected Its development also is extremely 
slow, slower even under certain conditions than that of 
physical types themselves, as shown, for instance, in the 
case of the Osmanli, Magyars, and many Finnish and 
Turkoman tribes, all of whom continue to speak purely 
agglutinating Finno-Tataric tongues, although through 
intermixture they have been largely assimilated to the 
Caucasian ethiu<al type. 

The chapter oft Roots (vol. ih) is accompanied by a 
table of all known languages, for the classification of 
which M filler seems mamty responsible, The ap- 

pended references to authorities will b* found extremely 
useful, but the classification itself is defective in many 


respects, and calls for revision in future editions. Sonrhay 
and Haussa, for instance, ought not to be grouped 
together, nor have Wakuafi (read Ki-Kwafi) and Masai 
anything In common with the Nuba and Fulah groups. 
It is not clear why Berber any more than Egyptian (both 
Hamitic) should be described as sub- Semitic ; but it is 
still more startling to find Brahui amongst the neo- 
Sanskritic tongues in company with Siah-P6sh, which 
latter would appear to belong rather to the Gsdeha or 
pre- Sanskrit! c of the Eastern Turkestan Highlands, and 
which is unaccountably excluded altogether from the 
table. Etruscan, in spite of Corssen, is grouped apart as 
agglutinating, though there are many good authorities for 
this view. But Horpa is not a Tibeto-Burman isolating 
tongue, nor are Lolo and Mautse properly linguistic 
terms, but rather collective Chinese names of hill-tribes, 
mostly probably of Caucasian stock and un toned speech. 
The “ Mon-Annam ” family has no existence, the Mon or 
Talain having little to do with the Annam, and nothing 
at all with Kambojan, which belongs to a totally different 
connection. The Miztcc, Matlalzinca, Totonac, and other 
Mexican tongues are described as isolating, all being 
polysynthetic, some, such as the Miztcc, in the very 
highest degree with “bunch-words” of fifteen and even 
seventeen syllables. 

The second volume is largely occupied with some of the 
principal linguistic families typical of the several orders 
of speech, followed by concluding chapters on Compara- 
tive Mythology and the Origin of Language, all handled 
in a masterly manner, extremely suggestive even when 
somewhat heterodox, and accompanied by much inci- 
dental matter of great value and interest. The statement 
(p. 324) that “ the characteristics of race were fixed before 
the invention of speech ” is one of those astonishing 
paradoxes which seem inseparable from original thought^ 
but which remain none the less paradoxes. It is scarcely 
conceivable that the yellow, black, fair, and other funda- 
mental types of mankind shoukl have become slowly 
differentiated before man had acquired the faculty of 
speech, that is, the very faculty by which the human is 
distinguished from all other species, and that the art was 
then “invented’* in various independent centres. But 
though it cannot be argued on this ground that “ the idioms 
of mankind have had many independent starting-points *' 
(p. 323), few will probably question the conclusion that 
linguistic science “can throw no light on the ethnological 
problem of the original unity or diversity of the human 
race’* (p. 324), Such questions ate truly “the task of 
the ethnologist, not of the student of language” ijbi) 
And even should the hope have to be finally abandoned 
of ultimately esUblishing the original unify' of human 
speech, no argument could thence Ijc deduced in favour of 
the original diversity of the human species. Dispersions 
of babbling tribes, whether originally one or not, probably 
took place at various stages in the evolution of human 
speech, or at times while it was still in process of forma- 
tion, or when little more than the faculty existed, so that 
it must needs have afterwards developed into types no 
longer reducible to one hypothetical prinniiwal type. This 
hypothetical type becomes daily more shadowy, continually 
retreating to the background of an inconceivably remote 
past, according as the astonishing complexity and diversity 
of articulate speech is revealed to the earnest student of 


l^uifuage. But it seems obvious that this diversity and 
co^lexity must have been evolved in the natural course, 
^l^ber starting from one orjnany original centres. 

^ p, 163 a view is taken of the Aryan suffixes which 
many will be inclined to regard as a retrogressive step 
rather than an advance in linguistic studies. “ We must 
ridpuraelves of the notion tliat suffixes were ever inde- 
pendent words like our or *in^; so far back as our 
knowledge of Aryan speech extends they possessed no 
existence apart from the words to which they belonged^ 
and which, again, only existed as w’ords in so far as they^ 
possessedtbesc suffixes . Suffixes became flexions through 
the help of analogy,” The point would involve too much 
technical matter to be here adequately discussed, but it 
may be remarked that our knowledge of Aryan speech is 
as of yesterday compared with the many^ages it must 
have taken to reach the highly-inflected state presented 
by the oldest known members of the family. If in a 
brief thousand years or thereabouts the Latin ablative 
ments had time to become a Romance adverbial suffix, 
the verb habeo a verbal ending, and the adverb inde a 
pronoun with a genitival force, surely there was ample 
time in the ten, twenty, or fifty thousand years of the early 
lifetime of the organic Aryan speech for hundreds of 
independent words to pass from one part of speech to 
another, from the noun or verb to the particle, and thence 
to the relational suffix. And if ^'suffixes became flections 
through the help of analogy,” being hitherto meaning- 
less terminations it maybe asked through the help 

of what analog)^ ? At all events, the internal vowel change 
here taken as their pattern does not meet the case, for, if 
properly considered, all such internal vowel change must 
itself be regarded as primarily due to the influence of 
reduplication and flection acting on the body of the word, 
and gradually becoming absorbed, often leaving no trace 
of; its former presence beyond the very vowel change in 
queijJtion, Such seems undoubtedly to be the history of 
the 'strong Teutonic conjugation and of such Teutonic 
plurals as seem now to be effected by mere internal modi- 
fication, just as wo know that it is the history of such past 
tenses dn Latin as /i^d. Two things it seems im- 
possible to admitr— the development or invention of 
‘^meaningless terminations,” that is, meaningless ab 
stnd internal vowel change with flectional force, 
produced, as it were, by spontaneous effort independently 
of outward influence, the influence either of reduplication 
or of pre- or postfixes reacting on the theme. 

The chapter on Comparative M>1hology, as expounded 
in the light of comparative philology, is thoroughly satis- 
factory, and will be read with pleasure even by those un- 
familiar with the technicalities of the subject. In the 
last chapter, also, on the Origin of Language and col- 
lateral subjects, much excellent advice is given touching 
spelling reform, the pronunciation of the classical tongues, 
the ^application of sound linguistic principles to the 
teacldng of languages, and many other points of a mote 
practical nature. 

There is an excellent analytical index supplied by Mr* 
W, G. Hirdi but it does not dispense with the necessity 
of a full alphabetical index, which ii urgently needed in a 
work overflowing with msittfer of the most varied descrip- ; 
tion, and which it may be hoped wHl be supplied in fhtuie j 
editions. Some oversights and Casual t%s in nuuor 


points should then also be rectffied, and with thal id <^4 
few of the more ihiportant^ may here be noted* . The av 
in the Italian compound ^fimdovdo (ii. aio) is dertod 
from the Latin adverb f&V used pronominally instead Of 
from the pronoun vobfs* The particle vi, vt often, of 
course, represents ibi^ as in the sentence to v* era (Ut. ega 
ibi eram)\ but it equally represents the pronoun, as in 
the sentence io vi dico (lit. ego vabh dicd)y and obviously 
in the compound in question. The N<^airs (propeatly 
Nogais) are described (ii. 199) as Russian Cossacks” 
instead of Tatars. The Kogais are of Tflrki stock, 
whereas all the Cossacks are of Slav stock, either Great 
Russians (Don Valley, Cis-Caucasia, &c.), or Little 
Russians (Ukrania). The Cossacks are often spoken of 
as Tatars by careless writers, confounding them with the 
Cassaksy who, being Kirghizes, are true Tatars. It seems 
scarcely accurate'^ to [say that in the Greek and Latin 
sentences Tvnr^i and amat “ the subject is not expressed” 
(ii. 329), seeing that et (for en) and the / of amai are pro- 
nominal, though so old that they do not distinguish the 
gender of the^ subject referred to, and may possibly have 
originally been objective forms. The statement (i. 417) 
that “in Hindustani the genitive takes the marks of 
gender according to the words to which it refers,” is apt 
to mislead the unwary, who might conclude from this that 
the Hindustani noun had cases, whereas there is nothing 
but a general oblique form followed by postpositions. 
One of these postpositions (X’r? » of) follows the gender 
of the noun of reference (jarki^^My larM-kl according to 
circumstances), but the noun remains unchanged. There 
is another reference (p. 423) to a point of Hindustani 
grjimmar, which as worded is unintelligible. The place 
of the definite article is not supplied “ by a dative with 
the suffix for there arc no datives, but by the post- 
position koy which, though usually giving a dative force, 
often idiomatically emphasises the objective noun and 
thus does duty as a sort of definite arti(^. The reference 
to Voltaire (i. 60) should be emended by shifting the 
places of the words “consonants’* and “vowels,** No 
one who has ever heard a native of N orthern India speak 
any of the current neo-Senskritic tongues will hesitate *0 
transcribe the sonant explosives with the rough breathing 
{gJuiy dkoy bhd) by the side of khat duty phoy though the 
point is treated as doubtful (i. 28 1> The h in such words 
^sghoray bka,iy dkbbi is heard quite as distinctly as it is 
in the English word mad-house^ Lastly, such terms as 
“Turanian** (i. 325), “Alfurian,*’ and even Malayo- 
Polynesian might well be dispensed with in future editions 
of a work, which as It stands reflects lusting credit on 
English scholarship, and which all will accordingly be 
anxious to see rendered even in small details as perfect as 
possible. A* H. KEANK 


I STATICS 

I Treatise oft Statics. By George Mmchin, M.A. Second 
Edition. (Clarendon Press Series.) 

S IN CE the publication of Thomson and Tait’s “ Natural 
Philosophy/* thkteeh years ago, an important ctage 
in the treatment of the theory of dyna^cs has hean 
maldng rapid progress. Previous to that thne it Iras the 
almost univer^ practice to follow the French 'ami 
to find a basis for the theory of the equilibrium ■■oi' fore m 
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of ccmsidcration of motion* Force was 
tiAon deimoc! to be that which caused or tended to cause 
ttioilbh,* but the theory of the combination and resolution 
of forces was founded on certain assumed axioms about 
the properties of forces without further reference to the 
efibet by which force was described. The proof of the 
par^dogram of forces was to most beginners such a 
formidable pans asmorum that the broad conception 
that vdbdtiea^ accelerations^ and forces acting at given 
points were all fully represented by vectors, and that each 
could be added just in the same way as the vectors which 
represented them, was not soon grasped by the mind. 
Consideration of the fuiuiamental principles of dynamics 
and of the philosophic position of the first law of motion^ 
Which at the same time defines the measure of time and 
states a law of nature, was avoided> and the theory of the 
motion of matter became a development of the equations 
of statics. 

Hiomson and Tait returned to the order of Newton 
and abolished artifices from the foundations of the science 
of dynamics. The influence of Thomson and Tail’s 

Natural Philosophy on the volume before us is appa- 
rent In the first chapter. The proofs of the parallelogram 
of forces by Duchayla and Duhammcl are conspicuously 
absent, and the fundamental proposition of statics is 
deduced quite naturally from consideration of the 
parallelogram of velocities. When it is once admitted 
that statics should rest on Newton^s laws of motion, the 
appropriateness of a separate treatise on the subject, to 
include electrostatics and elasticity, becomes question- 
able, Why should dynamics be divided and a Separate 
treatise be written on that portion from which it is 
possible to exclude the idea of mass ? A book on the 
analysis of systems of forces or ‘drenches’* deals with a 
natural group of propositions, so does a book on attrac- 
tions, on electrostatics, or the relations of stresses and 
strains. But we cannot see that it is natural to group 
those subjects together with the view, as it would appear^ 
that the student should make himself acquainted with 
them before mastering the dynamics of a particle* Indeed, 
however we may admire each chapter of Prof. M inchin's 
work, we cannot help regretting that he has limited his 
subject-matter by the title of the volume. 

At the end of each chapter is an abundant selection of 
examples — a very necessary part of an educational work 
on any department of mathematics. It would have been 
well that amongst these should have been found a larger 
proportion of examples demanding a nunujrlcal answer ; 
the best students show a liability to failure in rapidly 
deeding with dynamical questions when concrete numbers 
tafce th^ i^ce gf the more familiar symbols. 

It is not often that a graduate of Dublin University 
omits to set forth in its proper place the work of a Dublin 
professor. Any one would have looked with considerable 
ip Qiaptet: X, of Minchirfs “Statics" for some 
account of Bajl’a thoory of screws as a sequel to Poinsot^ 
cen^^ axis, but he would be dtsappointed* As that 
as well as exceedingly elegant, 

theomiNfipin 

Oapter XX* la devbte^^ and ends with four 

■ articles on the'.^ictlpa the/assuplptlo,^ 

th^t &e prcwufe pivW is uniform 

over fte swr/aces in k 


of the tractory is found by a further condition that the 
vertical wear shall be constant. As a fact, when a. pivot 
has been at work for some time the vertical wear becomes 
of necessity constant, and thence maybe deduced the 
normal pressure at any point which will not be constant 
unless the form of the pivot be the tractory* As an illus- 
tration we propose the following to our readers : A conical 
footstep; is to bear a msuLnum load with a minimum 
frictional mqtnont;. show that it. should have a hole in .the 
middle one-third the diameteas; of the footstep. A similar 
consideration may be applied to ascertain the distribution 
of pressure between a horizontal shaft and an ordinary 
bearing. 

The book ends with a chapter on stresses and strains 
and their relation to each other. The examples appended 
to this chapter will be found most useful to the student ; 
so far os we know he will not find elsewhere such facilities 
for testing his skill in this department of dynamics* 
Although we cjo think it desirable that the depart- 
ments of the science of dynamics should be classified for 
teaching purposes into statics and kinetics so completely 
as the present volume implies, wc can heartily recommend 
each several chapter for the subject^ on which it treats, and 
we hope that Prof. Minchin will produce a work dealing 
with kinetics, and that when a fresh edition of both is 
demanded he will weld them into a single treatise on 
dynamics. 

A USTRALIAN ORCHIDS 
Australian Orchids. By R. 0. Fitzgerald, F.L.S, PartV. 

(Sydney, N.S.W.) 

T he pjirt of this beautiful and instructive work which 
has just reached us contains ten plates, illustrations 
of sixteen species belonging to the genera Prasophyllum, 
Thelymitra, Sarcochilus, Dendrobium, Pterostylis, Cleiso- 
stoma, and Bolbophyllum, all full of analyses, displaying 
in a very satisfactory manner the forms, disposition, and, 
in many instances, the development of the reproductive 
organs; whilst the letterpress is as full as is that of 
previous patts, of curious and instructive observations on 
the habits of the species and their modes of fertilisation* 
Whether, in point of scientific importance, or fulness of 
illustration, there are few works upon the Orchulea^ to 
compare with this, certainly none at all comparable to it 
has ever been attempted in a colony. Its only rivals are 
the magnificent orchideous plates in Blume's “ Rumphia," 
and in his still more beautiful “ Orchidex of the Indian 
Archipelago." On the other hand, in respect of descrip- 
tive matter the works of these two authors widely differ. 
Blume had to deal with a host of previously unanalyscd 
and unnamed generic and specific forms, which he classi- 
fied and described in a truly masterly manner, ahd his 
works are hence almost purely systematic. The materials 
for the ^^Austral^an Orchids " bad been for, the most part 
classified by Brown in the “ Prodromus Flora Nova; 
Hollandiae,” wdth a skill equal to that subsequently diji- 
played by Blume in respwt of the Indian ones, and Mr, 
Fitzgerald has therefore rightly devoted his descriptive 
mattwchiefiy to the ^life-history" of thg species, Asa 
specimen pf this we may quote his obs^va^ons^ on 

** This iktle flower presents another of the Anomalies 
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frequflflftt in the family. So constantly does the labeUum 
appear to act as a resting-place for insects, that in 
trjfmg to trace the probable manner in which they fer- i 
tluse a species, you naturally look upon it as the plat- 
form of the operator; but in this case, should a tiny 
insect alight upon one of the lips which hang trembling 
from the flowers, it would meet with a prajection re- 
sembling the column and in the same position usually 
occupied by it, but without anther or stigma, being in fact 
nothing more than the hinge from which the fringed lip 
depends. This baffling is caused by the flowers being 
inverted, and the dropping of the labellum in front of 
them, Such modifications as this are useful in checking 
the natural tendency to assume that a certain part of a 
flower designed to act in a certain way simply because 
tiirough a long series we find it performing that functioUi 
and to show us how a slight change may alter all the 
results. Here the labellum bars access from the ordinary 
direction ; the lower sepal incloses the column from 
below; the petals and wings of the column intercept 
access from the sides, and a prolongation of the anther 
obstructs it from the end ; so that a very small space is 
left open beneath the labellum in what would appear to 
be the least likely place for an insect to approach, though 
from the conformation of the column the intervention of 
insects seems to be a necessity. After a very careful 
examination, I came to the conclusion that the most 
probable method in which this interesting little orchid 
becomes impregnated is by a very minute insect alighting 
on the under surface of the labellum and following it up 
into the flower, the lip giving way to its pressure upwards 
(by being lifted on the ning^ should the visitor be slightly 
too large. Would not the chances of the reproduction of 
this species be improved by the removal of the labellum ? 
This, then, is another instance of a part of a flower, 
generally of importance, becoming of very doubtful 
advantage, if not actually detrimental.'’ 

Hitherto Mr. Fitzgerald’s studies have been confined to 
the orchids of Eastern Australia, but it is most earnestly 
to be desired that they will be extended to the southern 
and western species, as indeed the title of his work 
implies will be the case. 


LETTERS TO THE EDITOR 

\Tht Ediior does not hold kimselj responsible Jor opinions expressed 
by his correspondents, A^ei/her can he undertahe to return^ or 
to correspond vfith the writers of^ rejected manuscripts. No 
notice is taken of anonymous comnimtications, 

[The Editor ur^eHth revests cofTespondents to keep their letters as 
short as j^ossibfe. The pressure on his space is so great that it 

is im^sstble otherwise to ensure the appearance even of cem^ 
munkations coniaininR interesting and novR facts,} 

Ice-Crystals 

Since the publication of the Duke of Argyll's first communi- 
cation on Ice-Crystals" (Nature, voL xxi. p. 274), I have 
been expecting that some of the physicists who have noticed 
similar phenomena would have looked up the literature of the 
subject. 

About thirty years ago I made this class of phenomena the 
subject of a somewhat careful investigation, and published the 
results of my researches in the Proc, Am, Assoc, for Adv, of Sci,, 
third meeting, March, 1850, vol, iii. pp, 20-34 ; also in the 
RkH, Mag,, 3rd series, vol. xxxvi. pp. 329-342, May, 1850. 
The is illustrated by several engravings represent- 

ing the appearances presented by the “exudation of ice ” from 
the foot-stalks of the Pluchca, I tliink that my investiga- 
tions show^that the phenomenon in plants is ^\sx^y physical, 
having no connection with the vUalUy of the stems ; and t^t it 
is due to the same came as the “ protrusion of ky columns " 
from the ground In frosty weather. 

In relation to the ^arntion of the phenomena, I have 
nothing to add to that given in the above-mentioned paper, 
except in relation to few vii, (I), that I did not sufficiently 


emphasise Hctct importance of the fact that the water contained in 
the ec^illary tubes in the upper stratum of earth is ooMed 
many degrees helm the freezing temperature ; and (2) that, 
consequently, the congelation wouldjrnecessarily take place 
paroxysmaHy, * JoHK LE CoMTB 

Berkeley, California, April 27 


Anchor^Ice 

My remarks on anchor-ice, published in Natuee, vol. xxi. 
p. 538, have called forth several letters to myself, in. addition to 
the articles on this subject by Mr. Allan Macdougalland C. F. C. 
respectively, which have a place in vol. xxi, p. 6ia and voL xxU. 
p. 31 of your journal. I am happy to find that C. F. C. agrees 
generally with my views, but I regret to have to differ from him 
when he says that “ the original (ice) crystals, if not heavier than 
ivater, are at least as heavy.” Were this supposition true, 
anchor-ice might as readily form in one xp^rt of a stream as in 
another, and would not require the conditions which I believe 
to be necessary. These minute crystals have never been seen by 
me “distributed” pretty evenly throughout the body of water at 
rest, nor even where there was a smooth, slow, steady current, 
which would be the case If the specific gravity of the crystal and 
water were alike. 

C. F. C. is right in saying that this ice resembles manufactured 
“water ices”; Jt is hcver, as far ns I know, transparent. It 
also looks like talt-watcr-ice. 

Mr. Macdougail tells us of anchor-ice in Georgian Bay, Tliis 
at‘ first sight would appear to be incompatible or at variance 
with my belief in the necessity of a “comparatively swifter 
current ” being essential for this formation, but to those who are 
familiar with the large lakes of America, the apparent contra 
diction seems not difficult of explanation. 

At Great Bear Lake inexplicable currents of several miles an 
hour, sometimes running a^inst the wind, are found in many 
of the narrow and sliallow diannels separating islands from the 
shore, making agitation sufficient to disturb the equilibrium of 
the floating ice-crystaJs and surface cold water. The same 
condilfion of things doubtless obtains in the Georgian Bay, which 
is ‘the most easterly portion of the extensive and irregularly- 
shaped Lake Huron. 

One remark of Mr. Macdougall's, to the effect that “the 
anchor-ice in the great nordiern lakes foots at a considerable 
depth under the surface of the water, and that it seemed to be 
floating at various depths in water fourteen feet deep,” is curious. 
One way of accounting for this peculiarity may be that when the 
air becomes detached from the bottom, it not improbably brings 
up uith it stones or gravel ; soon afterwards a part of the ice 
gets separated, thus diminishing the floating-power, until the 
specific gravity of the compound mass exactly equals that of 
water, in which condition it might, of course, be foxmd 
“ swimming ” at any depth below the surface. 

Mr. Macdougail asks, “ Does the (anchor) ice form by action 
of the intense cold of the ground (meaning, I presume, the 
bottom of the lake or stream), favouring the formation of 
rasec?” 

I do not think that as a rule the coldness of the ground has 
auythiDg to do with this formation, except in so far as this cold- 
ness of the ground, i.e,, the stony bottom, U caused by contact 
with the ice-cold water and ice-emteds, as already mentioned. 
“ Intense coldness ” of the ground at the bottom of the middle 
of a stream can scarcely be caused by abstraction of caloric, 
through its connection with the supposed colder land on shore, 
which is usually covered and protected by snow from cold hi 
early winter ; also, were this the cause, or one of the causes, tiie 
part of the river nearest the shore woiUd first show andtor-icc^ 
which is not the case. 

At Repulse Bay flooding of some of the rapids of North Pole 
River took place when the ice was forming. This we know 
could not be. caused by a greater flow of water, as the lakes 
supplying the river and all the rivulets running into them were 
already firmly ice*bound. 

These overflows were caused by barriers of anchorTice, whkh 
dammed the water up. to the height of two or three feet, untU th« 
pressure became so great as to force a passage throi^ the soft 
but tenacious mass, the portion of which that remained unbroken 
bring now, by the running off of the water, brought into eoatact 
with the cold air, soon became frosen hard and miid* 

J.IU* 

4, Addison Gardens, W., May 15 
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* Sar»en» 


t su:pk>S£ it is Itt order of things that utility should be & 
prime coiuideiiltiDn, but still one cannot but regret the wholesale 
destruction whi^ is overtaking the picturesque stones which 
have given its name to the "valley of Grey Wethers,” near 
Marlborough, 

This destruction has been going on for some yeaT?t as is wit- 
ne^ed by the cottages in the neighbourhood bunt of "sarsen,” 
but has of late been vastly iiiaea«ed by the demand for this 
str<^ stone for the bridges on the railway now making between 
Swhmon and Marlborough. Nearly all the Urge blocks have 
indeed already disappeared. 

So far no attack has been made on the fine cromlech of the 
" I>«viVs Ben,” which lies at the foot of the valley. It has had 
a narrow escape before, for a weather-beaten shepherd told me 
some years back that he "minded” how when he was a boy 
the farmer there got all the horses and oxen and tackle he could 
in the parish and laid on to the capstone, and "they drawed W 
and drawed 'an, but «V ivarn*( io he 

The geologicjtl interest in these rugged stones is consider- 
able. They are found, more or less, all over the chalk range, 
but always as scattered or isolated blocks. The temple at 
Avebury was constructed of monoliths of this stone, so is most 
pact of Stonehenge, The cromlechs of "Kit's Cotty’* and 
"Wayland Smltlr* Cave” are formed of it, and its cmious 
mode of w^eathcring is well shown by the "blowing stone” 
under Ufhngioti Camp. There is haraly a village amongst the 
dialk hills in which a mass of this rugged stone may not ^ seen, 
but nowhere is -it found in anything like the abundance which 
has characterised the " Valley of Grey Wethers.” 

It is, I believe, the generally- accepted view that these 
" sarsens ” are the indurated remaim of a tertiary stratum of 
sand with which the chalk was once overlaid. Perhaps some of 
your readers can inform me where these stones can be seen in 
their native sand. The circumstance of the fracture of some of 
tlie **grcy wethers” near Marlborough disclosing imbedded in 
them what look to me like chalk flints possibly txrints to an 
earlier origin for them. A, G. kenswaw 
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AN ENTOMOSTRACON LIVING IN TREE^ 
TORS 

I T is not to be wondered at that the moist and shady 
hiding-places between the leaves of the Bromeliads, 
fiUed as they are by food of various descriptions, should 
be occupied by all sorts of animals, and that some of 
these should have chosen them as their favourite abodes 
and should have exclusively deposited their eggs in them. 
And indeed, according to Friu Muller's friend, Frieden- 
reich, almost all the coleoptera peculiar to the Bromeliads I 
have been for the last thirty years found by him exclu- 
sively in such places, and the same is probably true of 
the larvae of very many species of insects, and for the tad- 
poles of the tree-frogs, which undergo their meta- i 
morphoses therein. 

But for all this it is, as Fritz Muller, writing from 
Itajahy, November, 1870, says, a very astonishing thing 
that there should found livinsr among the aquatic 
animals in the tops of the woods a little crustacean whose 
relations one is accustomed to find among the sea-weeds. ' 
It 1 $ about one millimetre long, and is of the family of the 1 
Cytherida?. 

Of the two cosmopolitan genera, each rich in species, 
Cypris and Cytherc. into which the untiring investigator 
of the salt and fresh waters of Denmark, Otto Friedrich 
Muller, divided the bivajved Crustacea, those of the first 
(Cypris) live almost entirely in fresh, and those of the 
second (Cytherel almost entirely in salt, water. Only a 
very few isolated exceptions to this rule have as yet come 
to Mght, and in the Brasils Frits MfiUet only knows 
having maite species, while those of Cypris 
are from ^sh Vinatet; tui® be have expected 

to meet with, on the of hiS wood at Itajahy, an old 
BaWc acquaintance #hhjh he erewhile had collected when 
wading bire-focted with ^ Max Schultse in Greiswalder 
Bay; At the first gknee he did not recognise the Cythere 


of the Bromeliads as a relation of its recent marine 
cousins, because it differed a good deal in the shape of 
its bivalved. shell from all known species of Cythere, and 
even from all known Entomostraca, These generally 
possess laterally-compressed valves, which are broader 
than they are long, and are commonly bean- shaped. In 
the Bromeliad-lodger the length of the valves is a good 
deal more than the breadth, and, in addition, the ventral 
surface is flattened, and has a longitudinal furrow, 
reminding one of a coffee-bean. In consequence of this, 
when this new form is out of the water, instead of falling 
! on its side as the others would do, it falls upon its back, 
or upon its ventral sur&ce. This is probably an adapta- 
tion to its place of abode. In the sea the species of 
I Cythere climb up on the narrow filaments of the algae ; 
and in the Bromeliads they must move about on the fiat 
surfaces of adjacent leaves. 

While no recent cntomostracon was known to Fritz 
Muller which this new form resembles, he was at once 
reminded of a specks {Elpe which occurs as one 

of the oldest fossil Cytheridae, and which Barrande 
described from the Silurian strata of Bohemia. This the 
Bromeliad form very closely resembles, but it is just five 
times as small Fritz Muller describes this new form as 
Eipidium brotmliarum, for though it possesses no very 
marked peculiarities in its feet, still it does not fit into 
even any of the genera into which the old genus Cythere 
has been of late subdivided. 
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Sromtliarum, Fr. Mftllor. i, doml a(ip«ct; a, ventral 'aspect ; 
3, aide view, right vajve removed t 4, anterior antenna; 5, 6, posterior 
antenna of male and of female: ?. mandible ; S, maxilla ; 9, xo. n. feet, 
of tst, end, and 3rd pairs : ta. lost body scgmuits : taand 14. egg ana 
young, from the pa;»nt valves; 15. kl^t Barr. Magnified 

X to 3 e; 10 : X ; 4 to x« ns 7t : s : and X3 and 14 ^ 36 : 1. 

Everywhere that Fritz Muller has looked for this new 
form, from the sca-sidc to some hundred kilometres into 
the interior, he has found it common in the tree-frequenting 
Bromeliads of the primteval woods. As it cannot, like 
some other of the animals inhabiting such places, wander 
from tree to tree, or even from one plant of Bromelia to 
another, its distribution mtist be afiected by beetles 
(Agabus, Laccophilus, Hister, &c.), or some other of the 
Bromelia investing fonns. The young Eltfidia, when 
they leave their mother, are only 0*2 mill, long, and 
doubtless they cling to some of the fiying insects, and so 
are transported. As, however, the colonisation of the 
Bromeliads is thus seemingly entirely left to chance, it 
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is the more astonishing that these little Crustacea are 
found almost evtry Bromeliad. 

;It cannot but sometimes happen that a few specimens 
must be washed away into other waters, as on the 
contrary^ one may sometimes meet with a stray entrapped 
Cyclops that has slipped into the Bromeliad s. Vet Fritz 
MiUler has hitherto searched in vain for Elpidium in 
running waters, which produce, among other species, 
Cypris, Cyclops, Canfhocamptus, Chydorus, Alona, Camp- 
tocercus, Pasithea, Moinaj Ceriodaphnia, Simoccphalus, 
See. It seems not to flourish outside the Bromeliads. 

[Translated from AWmos, February, 1880. Elpidium 
comes somewhat near to Elpidia^ TheeL— E. P. W.J 


ON THE PHYSICAL ASPECTS OF THE 
VORTEX^ATOM THEORY 

I N all attempts to amvc at a satisfactory conception of 
the ultimate constitution of matter, the grand difficulty 
has hitherto been to reconcile the proved indestructibility 
of the atont with its capacity for executing vibrations, as 
demonstrated by the spectroscope. The ancients, by 
assuming the atom to be infinitely hard^ attempted in this 
wayto get over the difficulty of indestructibility (or in- 
divisibility), but thereby debarred all means of conceiving 
the elasticity of atoms, or their known powers of taking 
up vibrations of different periods* 

When we consider the immense difficulty that there 
must have been in conceiving how an atom could be 
elastic {i.e^ how its parts could be capable of free motion) 
and yet its parts be incapable of separation from each 
other, we may well excuse the attempt to explain inde- 
structibility by the assumption of the quality of infinite 
unsatisfactory though it might be. 

It is evident that if we are to renounce all idea of occult 
qualities of ‘‘elasticity,” hardness, indivisibility, &c., and 
purpose to explain the facts without recourse to postu- 
lates, we must assume the material substance of which 
our atoms are to be formed, to be itself entirely without any 
positive qualities, i.c.^ to be without elasticity, hardness, 
rigidity, &c., and therefore to be freely penetrable in all 
parts, or perfectly passive and inert. This is the perfect 
liquid of the vortex-atom theory. There may be some 
who would say that it is difficult to conceive of such a 
liquid, On the contrary, we venture to be able to prove 
that such a liquid always is conceived ofi whenever a liquid 
is thought of. Thus, does any one in conceiving of a 
liquid (water, for instance), regard the liquid as consisting 
of solid (/>., more or less rigid) portions of matter sliding 
over eath other [as we might conceive solid masses 
sliding past or through each other on a magnified scale]; 
and yet this is truly what the liquid (composed of mole- 
cules) is in the actual fact. In short it is not a liquid'*' 
at all. Yet we conceive of it as liquid^ freely pene- 
trable in all parts. We therefore contend that a perfect 
liquid (or true liquid) is what is always conceived of, and 
tb^fore that there can be no difficulty in regard to the 
conception of the true liquid that forms the; basis of the 
vortex-atom theory. 

In the next place, it is an obvious condition to any con- 
sistent conception of matter that^ matter must possess 
or occupy space, go that two porttoos of 
our liquid cannot occupy the same space at the same time. 
Ijf,. tib^fore, the liquid it must be incom- 

pressi WOi This is, therefore, not an arbitrary postulate. ^ 
The next .question mtsuraUy sugges^ng itself would be, 
how are portions Of, such a limtia to attain the properties 
that we recognise 4 n aliams-? We venture to think k will 
be conceded as evident that the only way (if 

it he admlttedthat tteresult is attainable ataU) is throng 
mUon [for this is the ^01^ Conceivable way in which the 
liquid can be affected^. The further, inquiry would therb- 

, f qu<Uity bi extension ajxy even* be j-egawJed as included in the definl- 
tion of matter. i 


"7 ' . : — ^ — 

fore be, what would be the of this motion I Now, 

in oirder to fiiffil the cohdition that the atom itself can be 
brpuifht to rest without losiftg its properties as an atomi 
it is evident that the motion of the mate^al formings it 
must take place in such a why that the atom can remain 
in one spot, or be to our senses at rest, i>., the material 
of the atom, although in motion, must not deviate from 
one spot. We ask if there is any other conceivable 
form of motion than rotary motion that would fulfil this 
condition? Hence the necessity for looking to rotary 
motion as the basis of the properties of the atom. In the 
next place a portion of mateml in rotation must rotate 
about an axis* If the ends of this axis were omosed, we 
should have two points ed resi^ which would forfeit the 
condition of motion being the essential basis of the 
external qualities of our atom. The question is, therefore, 
how is a portion Of material to be m rotation about an 
axis, and yet not expose the ends of the axis ? The only 
conceivable answer (as wo think will be admitted) is that 
the rotating portion of material must have the form of a 
dosed ring, or complete circuit, so that the axis has no 
ends. We therefore think it may be said beforehand that 
conceding that the pa^oblem of the atom can be solved at 
all (or if it be conceded that a fact can exist solely in 
virtue of the explanation that underlies it) then the problem 
could only concewably be solved under the fundamental 
conditions above developed, f.g., under the condition of a 
portion of material (having no positive properties in itsqlf) 
rotating in the form of a closed circuit 
This (as is well known) is what has been found to 
satisfy the conditions for the atom by the application ot 
mathematical analysis (without, apparently, that object 
having been in view at all), and in a manner the most 
rcmarlmble in its completeness* It appears possible, in 
view of the above considerations, that a profound and 
competent thinker who had devoted himself to the subject 
might have arrived, even before the mathematical analysis 
had been applied, at the sole conceivable physical condi- 
tions that in principle could satisfy the problem of the 
atom (admitting the existence of the solution); but the 
mathematical analysis can of course alone make ,^tho fact 
of the solution apparent to us. It is related in the article 
on “The Atomic Theory of Lucretius” (North British 
Re^neWy March, iB68) that Hobbes had arrived at the 
fundamental idea that the rotation of a portion of material 
must be the basis to the solution of the problem of the 
“elasticity” of the atom, without having applied any 
mathematics. 

i The difficulty of the mathematical side of the vortex- 
atom theory is curiously contrasted with the simplicity of 
the physical side of the theory. If we suppose a cylin- 
drical bar of india-rubber to be rotated about its longi- 
tudinal axis, and the bar (still rotating) to be bent round 
into a ring shape and the ends joined (the rotation of the 
material of the ring being always continued), then this 
may serve to illustrate in a simple way the motion of the 

I material forming the vortex-atom. It is here apparent 
that the material of the india-rubber ring {in our iHua- 
trativo case) may be in rapid motion while the ring itaelf 
preserves a fixed position in space. It would seem, to be 
a pity if a spurious mystery should be allowed to ehVdope 
this subject, which is unworthy of it, in view of the rim- 
plicity of its physical basis. No one doubts the difficultly 
that had to be surmounted on ^ mathematical side id 
the theory^ but there is all themore reason on that account 
that the extreme simplicity of the physicid side df Ae 
theory should be duly appreckted, and unnecetesary 
obstades not be thrown in the way of its adoption- The 
ten4e»cy>to invest physical sub^ with a nato ofuthe 
occult i[po8Bildy partly attributable to the vmfytunate 
introduaion ixito phyrioal s^ of the 
ception of -in the sense of an aerhsa 

^kce without the intonrention of martyl 
done more to hinder progress than any tw dlffi 
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W6 stoQ simply state the lacts of the matheznatica! 
ahiQysis hati hilt more particularly with 

physic First it is shown by 

incontrov^t^ mathematical proof that a portion of 
tnatei^ having me motion aoove described possesses 
aJi the qualities of a It is at the same time 

m capable of changes of fom when acted on 
through impact W other atoms-^ways tending to return 
to Its symmetrical ibrm when removea from constraint. It 


is* moreover, proved to be competent to execute vibrations 
or dehnite imriods which it is the function of the spectro* 
scope to measure. The atom thus constituted is demon- 
strated to be incapable of being divided or severed by the 
collisions of other similar atoms against it, and since this 


degree of hardness merely depends on the velocity of 
rotation of the material, it follows that the vortex-atom 
may possess any degree of hardness. Indeed, if we 
imagine the atom to be magnified up to visible scale, it 
might be conceived to be harder or more rigid than a 
ring of steel of the same dimensions, since the hardness 
of steel is limited by the resistance of the component 
atoms to displacement. 

The centrifugal tendency of the rotating material of the 
vortex-atom is controlled by the exterior incompressible 
liquid, and as there is no friction [there being no ultimate 
solid parts in the rotating liquid to “ catch ^ against the 
inclosing fluid walls], the rotating portion therefore glides 
smoothly over the incompressible liquid t3^at surrounds it 
like a pipe. Indeed, if we leave, out of our conceptions 
the portion of rotating liquid, then the surrounding liquid 
actually forms a complete pipe in the fonn of a closed 
ring. If the liquid in the pipe were to fly out, a temporary 
void would be formed in it, which is impossible in a liquid 
that already occupies all space. An idea of the resistance 
of such a rotating portion of material to bending may be 
got by attempting to deflect a gyi-oscope or spinning- 

In the old idea of infitniely hard atoms there were diffi- 
culties in fonning a satisfactory conception of what took 
place at the collision of two such atoms or how the re- 
bound could effect itself (consistently with the conserva- 
tion of energy). The following difficulty may also be 
mentioned Since two such atoms are supposed to be 1 
absolutely hard or unyielding, the area of contact at the 
collision would necessarily be merely a mathematical 
point. Now the intensity of a given pressure on a sur- 
face Is inversely as its area ; and accordingly, since the 
arpa is here a mathematical point (or infinitely small), the 
par^stire attendant on the coutsion of the two atoms would 
r^uire to be great. It may be a fair question i 

bow even an tnfinitefy hard atom is to withstand the 
disintegrating influence of an pressure.^ 

In the case of the vortex-atoms they yield somewhat at 
collision (without change of volume, of course), whereby 
the encounter takes place over a surface (not a point) ; and 
they rebound in virtue of their elasticity, due to the 
thotion of the matenal forming them.« 

There would seetti to be a view to a certain extent 
prdv^eht that the vditex*atom theory essentially alters 
theb^is of the old-estebli^^ ideas of splk^ indestructible 
htbOftS sd^Ounded by smice in which they can fttdy move, 
to Mibich iO td^^ fitccastomed their conceptions, and 
wOeked ujwh lo the succee&fhldiBCX^ fiicts, and 

vjhich Meatj thaefo^^^^ th«^ mleht bex^eiumnt to abandon, 
Thfe atep, bo^er> is n<^ required at ali. The main piir- 
pa»e is to explaki the ^^dasiidtf^ 
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of atoms, retaining substantially everything else apper- 
taining to the old atomic theories, merely removing the 
unsatisfactory postulate infinite hardness. For since 
the perfect liqiSd (outside the portions of it that form the 
atoms)^poses no resistance whatever to the passage ot 
the atoms though if, or it is impossible to act on the 
extexior liquid, it is therefore in this respect as if a void 
existed outalde the atoms. It is desirable, however, to 
note thSt the vortex-atom theory involves essential^ the 
existence of the liquid outside the atoms, which performs 
important functions, but siqce this exterior liquid is 
proved to be incapable of appealing to our senses In any 
way, it therefore tn that re^ct may be said to play the 
part of a voidL The exterior liquid of the vortex-atom 
theory corre^onds to the void space of the theory of 
Lucretius. With the above qualification, therefore, it 
may be allowable, when we are not specially dealing with 
the problem of the constitution of the atom itself, to leave 
out of our conceptions the presence of the exterior liquid; 
that which we call “matter*' being the atoms, and not 
the exterior liquid. In all practical problems of physics, 
therefore (apart from the problem of the constitution of 
the atom), wc may properly regard the atoms simply as 
elastic indestructible solids moving freely in space. 
Moreoverj since the motion of rotation of the material of 
the atom is incapable of transference, and cannot appeal 
to our senses, and this motion does not in any way alter 
the position of the atom in space [but it is exactly as if 
the atom itself were at rest] ; we can therefore, if wc like, 
leave this rotatory motion out of our conceptions, merely 
keeping in view the result produced by the rotation, viz., 
the sharply-defined elastic indestructible solid thereby 
formed. The function of the modern theory is accord- 
ingly not to destroy the atomic theory of the ancients, but 
rather to support it, by explaining how such indestructible 
bodies can exist, without recourse to the unacceptable 
postulate of infiniie hardness. This old theory of the 
atomic constitution of matter was really too firmly 
grounded on reason and observation, as that one should 
suppose that its very foundations could be shaken. 

Broadly and generally, therefore, in practical problems of 
physics, the essential points to rcco^ise arc that atoms-— 
or molecules —are elastic indestructible bodies, capable of 
rebounding from each other without loss of energy, and of 
executing vibrations of fixed periods. The existence of 
this elasticity is a fact so dennitely proved by the ^ec- 
troscope, which actually measures the number of vibra- 
tions executed per second by molecules, that it would 
become a question to explain this fact, even if the vortex- 
atom theory had not been proved to be capable of 
affording a complete explanation of it. Indeed, not only 
is the tiieory capable of doing this, but the vibrating 
capacity possessed by nmlecules is shown to be a necessary 
consequence of the theory, so that, therefore, the feet 
might even have been deduced A priori Considering how 
enormously difficult it appeared to account for this feet 
at one time, or how impossible it seemed to reconcile 
the mobility of the parts of a molecule with the insepara- 
bility of these parts by the most energetic collisions, and 
how an explanation of this fact was at one time soqght 
after, it would appear not too much to expect that those 
who hesitate to accept the explanation given by the 
vortex-atom theory, should endeavour to define for 
themaelves wherein their grounds of objection lie. For 
if the eiqflanatiott of a factw admitted to be substantially 
complete, it would be at least unreasonable to look for 
more* The question might also suggest itself as a fitting 
one to.^ny impartial inquirer, whether any other ^tution 
to the problem of the constitution of the atom is in prin- 
ciple cptf$ceivable, or whether [as in the case of many other 
physical problems, the consti tution of the . fer 
tnsferioel out oif if solution is conceivable (or vre have no 
choice at all). It cannot be said at least that the theory 
of vbiSex^atoms, or its physical side, is hot simple^ deiiding 
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many investigators in the paths of natural science who 
may some dil&Oulty in realising the physical basis 
ana real beaiings of the theory, and who nevertheless 
take a rational Interest in the solution it is capable of 
affording to some of the greatest difficulties of molecular 
physics. The whole structure of physics may be said to 
rest upon a mok^ula$^ basis, and therefore the importance 
of a right view of this basis cannot be over^estimated» 
The old theory of perfectly molecules put an immense 
difficulty in the way of the development of physical results 
upon such a groundwork. A theory of elastic molecules 
dxerefore becomes of the utmost importance as a practical 
working hypothesis, and the accordance with observation 
of new results predicted from this hypothesis as a basis, 
will then form additional confirming illustrations of its 
truth. The removal of any misunderstandings that might 
be obstacles in the way of the use of the vortex-atom 
theory as a working hypothesis becomes, therefore, a 
point of considerable importance. Those more especially 
who have handled the spectroscope and vic^^ the 
exquisite precision of its tesults, become impressed with 
the certainty of the groundwork upon which their molecular 
studies are based, and no less imbued with the conviction 
of the existence of i\\sX€xplanation\^^X. forms the basis of 
the facts that are recorded with such unfailing accuracy, 

S. Tolver Preston 


COMPARATIVE ANATOMY OF MAN^ 

I. 

'T'HE great scope and interest of the subject of anthro- 
A pology, as well as its most convenient subdivisions, 
are well illustrated by the prospectus of the teaching at 
the Anthropological Institute of Paris. There are at 
present six chairs : — (i) Comparative Anatomy in Rela- 
tion to Anthropology, by Broca ; (2) Biological Anthro- 
pology, or the Appheation of Anatomy and Physiology to 
Anthropology, by Topinard ; ^3) Ethnology, or the Study 
of the Races of Man, by Dally ; (4) Linguistic Anthro- 
pology, by Hovelacque ; (5) Palasontological and Pre- 
historic Anthropology, by MortilJet } and (6) Demography, 
which includes what we commonly call social and vital 
statistics and Medical Anthropology, by Bertillon. 
These subjects are publicly taught in a school sup- 
plied with all necessary appliances, founded partly by 
private munificence, but also liberally subsidised by the 
Municipality of Paris and the Department of the Seine. 
There is also at Paris a complete course of gcueral 
anthropology given yearly by M. de Quatrefages in 
connection with the magnificent museum at the Jardin 
des Plantes, To these institutions we have nothing 
comparable in England, and neither at our Universities 
or elsewhere is any branch of anthropological science 
systematically Uught, The present lectures only embrace 
a small portion of one of the six subdivisions enumerated 
above, that of biological anthropology. This science is 
purely one of observation, and in proportion as the ma- 
terials upon which our observations are founded are 
multipUed, so will the value of the observations be 
mcr^sed. These materials are collected in museums, 
which at present in this country are not so complete as 
njigh^be desired. The largest public collection is 
that ^Of the College of Surgeons, containing about 1,200 
crania of different races V the largest private collec- 
tmh is that of 0r. Barnard Davis, of Shelton in Stafford- 
shire, c^sklembly exceeding that of the College both 
variety of specimens. Happily these 
the care of the Council 
or m Colk»ge, wiU be made accessible to all who 
wish to pmrsue the st^y of anatomical anthropology. 

V 


Besides the Barnard Davis collection, only a small 
portion of which has as yet been received, pne of the 
most important additions to the museum since the last 
course or lectures is a series of skulls collected in the 
Fiji Islands in 1876 by Baron Anatole von Hiigel, forming 
part of a donation made by Mr. Erasmus Wilson. 7 'hey 
consist of sixteen crania of the Kai Cohsyox mountaineers 
of the interior of the western portion of Viti Levu, and five 
crania from the eastern coast and small islands adjacent. 
The inhabitants of the Fiji group are generally described 
by ethnologists as a mixed race, compounded of Me- 
lanesians and of brown Polynesians, as the islands are 
situated on the confines of the territories inhabited mainly 
by these two races, and the few crania hitherto accessible 
have favoured this view. Those, however, of the Kai 
Colos brought home by Baron von Hiigel, and which 
probably represent the most primitive native popula- 
tion of the islands, show all the characters of the purest 
Melanesian type, without the slightest trace of Poly- 
nesian mixture. Their purity is shown by their wonderful 
similarity, and by their very peculiar and strongly- 
marked characters, discernible with equal facility m 
both sexes and at all ages. They are large, the average 
capacity of eight adult males being 1,482 cubic centi- 
metres ; and with muscular ridges and impressions strongly 
developed. In proportion to their length, they are me 
narrowest crania known, having an average latitudinal 
index of only 66*3. Not one has* the index so high as 
70 0, and in one it descends as low as 6r9, w^hich is oelow 
that of any other normal skull in the collection. The 
height in all very considerably exceeds the breadth, the 
average altitudinal index being 74*1. They thus bdong 
to the most strongly marked hypsisienocephalic type. The 
zygomatic arches are very wide compared with the 
cranium. The brow ridges are strongly marked, though 
less so than in the Australians. The orbits are low and 
quadrangular, the nasal bones short, though rather 
prominent, and the nasal aperture wide (index 57*0, the 
jaws prognathous, though not to an extreme d^ree, 
and the teeth lar^e* The skeleton of the face thus con- 
forms with what is generally found in the Melanesians or 
Oceanic negroes, but the features are on a larger scale 
and more strongly pronounced than in the inhabitants of 
many of the New Hebridean and Papuan islands. The 
skull of the Tongans and Samoans, living on islands 
scarcely 300 miles from the Fijis, presents the greatest 
possible contrast to that just descrioed. It is short and 
round (latitudinal index 82 ’6), the orbits are round, the 
nasal bones long and fiat, and the aperture narrow (index 
44*3), and the jaws are not prognathous. It is well known 
that for a long time the Tonpns have been in the habit 
of visiting the Fijis, especially the smaller islands to the 
east of the group, and that there is in the inhabitants of 
that region a considerable infusion of Tongan blood. 
Five skulls of natives of the small island of Vanua 
Balavu, where this influence is supposed to prevail, 
show a distinct deviation in every character from that 
of the Kai Colos, and these deviations are, without 
exception, in the direction of the Torijgan or Polynesian 
type. The averse latitudinal index is raised to 71*9; 
the nasal index is 50*0, the orbits intermediate in form, 
and the prognathism much reduced. No skulls have as 
yet been examined from the second large island, Vanua 
Levu, and the numbers of those just described are, per- 
haps, not sufficient to draw any great conclusions from, 
but, as far as they go, they tend to show that, so far from 
the Fijians generally being a mixed race, the mass of 
those that inhabit the interior of the large islands are 
remarkably pure, and of the Melanesian or Papuan 
type in its most characteristic, almost exaggerated, form, 
but that the natives of the coast districts and outlying 
islands to the east show certain tendencies towards the 
brown Polynesian type, and as these are the people with 
whom European visitors to the Fijis have mostly come 
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into contact^ an tmdue innpre3sion has^ been created as to 
the eatteftt of the mingling of the races. At all events, 
litlje countenance is given by these facts to the view, 
which rests chiefly in the interpretation of some ancient 
legends, .that at a former time the Tongan influence 
was much greater in the Fiji Islands than it is at 
present* 

of America . — Two extreme views have been held 
as to the imity or diversity of the races of man inhabiting 
the American continent It has been said on the one 
hand that I* when you have seen one Indian you have 
seen all/’ and on the other, that as much difference c^ 
be found in the native Americans, as among tlic in- 
habitants of the Old World. Both statements are 
exaggerations, the truth lying between the two. A source 
of difflculty in studying the cranial conformation of 
the Americans lies in the wide-spread practice of 
deforming the head artificially in infancy. This habit 
prevailed extensively but not uniformly throughout all the 
western parts of the continent, from Vancouver’s Island 
down to the southern parts of Peru. It also occurred, 
though less generally, in the southern part of what is now 
the United States, and in the West India Isjands. It 
was forbidden to the Peruvians in 158^ by the synod of 
Lima, and again with severe penalties in 1752, In 
British Columbia it has only recently fallen into disuse. 
The custom is, or perhaps we may almost say was, not 
confined to America. Hippocrates and various other 
writers of his age, speak of tne Alacrocephali^ people who 
dwelt on tbe eastern shores of the Black Sea, who 
urposely altered the form of their children’s heads, 
hulls thus deformed have been found in ancient tombs 
in the Caucasus (especially near Tiflis) in the Crimea, 
and, though less numerously, at various places, along the 
course of the Danube, and extending as far as the south 
of France. These have been assigned to Avars, Huns, 
or Tartars, but more probably belong to the Cimmerians, 
who originally inhabited the region where they are now 
found most abundantly, and spread westward over 
Europe some centuries before the Christian era. The 
custom, though in a modified degree, is scarcely yet 
extinct in the south of France. Cranial deformation, 
though usually only of the simple occipital form, is also 
practised in many parts of Asia and Polynesia, though 
quite unknown in Africa or Australia. 

Many attempts have been made to classify the various 
kinds of cranial deformation, but as they pass insensibly 
into one another, it is not very easy to do so. They may, 
however, for convenience of description be grouped thus i 
I. Simple occipital flattening, often probably undesigned, 
being occasioned by the pressure of the board or hard 
pillow upon which the child is laid ; this is very common 
among the ancient Peruvians and also among some 
Mongol tribes and Polynesians. 2. Simple frontal 
flattening, also common in Peru, though less so than 
some of the following forms j also among the Caribs and in 
the island of Mallicollo, in the new Hebrides. 3. Fronto- 
occipital flattening, with lateral (compensatory) expansion, 
usually unsymmetrical. This, which may oe depressed 
or elevated according to the point at which the greatest 
occipital pressure is applied, is the commonest form 
among the Indians of British Columbia and Vancouver's 
Island, and is also met with in Peru. The head is com- 
pressed between pads of birch bark and moss from birth 
to the age of twelve months. During subsequent growth 
it recovers somewhat from the extremely flattened form 
that it usually presents at that age. 4. Elongation by 
lateral as well aa frontal and occipital pressure. In this 
form the head is ^symmetrical, ana the sides compressed. 
It i& produced by bandages passing round the forehead, 
vertex, and occiput, and is variously modified, according 
to the mode in which these : are disposed. The Aymora 
Indians of the neighbourhood of Lalce Titicac^ in Pero, 
some of the tribes in Vancouver's Istand, and thtMaetJ^ 


cep/taii o{ the &hoxe$ of the Euxine,, present examplec of 
this form;"' . , : 

As far as can bo ascertained by observations W 
North American Indians, no impairment of the intellect 
is produced by these strange alterations of the lbirn% m 
the cranium, and consequently of the brain; The families 
of the chiefs, in which alone it is practised inmany tribes« 
maintain their ascendancy over the lower, orders and ‘ 
slaves with undeformed heads; Foville, however, aj^gra 
to have traced numerous cerebral lesions among the 
peasant population of France to the custom ;Of tighdK 
bandaging the heads of infants. • 

No motive can be alleged for this singular and wide- 
spread practice, except blind obedience jo custom or 
fashion, precisely as in many analogous cases of barbarous 
distortions or mutilations of parts of the body, the origin 
of which is lost in the depths of antiquity. Without look^ 
ing as far off as China, very few men or women in England 
can boast of feet which are not quite as much aitered 
by artificial compression in youth from the form given by 
nature as are the heads of the Chinook Indians. The 
far more injurious constriction of the waist, so commonly 
practised by women of nations which occupy the highest 
rank of civilisation'* yet attained by maukmd, is only 
another example of the same strange propensity to 
tamper with a form which good sense as well as good 
taste ought to teach was the most perfect that could be 
designed. 

The natural history of the population of the great Ameri- 
can continent, as it existed before the changes wrought by 
the European conquest, which followed the adventurous 
voyage of Columbus, offers an interesting but difficult 
problem to the anthropologist. Do all tbe various tribes- 
(1,700 are enumerated by Keane, and these must be but a 
small portion of those formerly existing), extending from 
the Polar Sea to Cape Horn, through such various climates^ 
and inhabiting regions so diverse in their physical charac- 
ter^ belong, as many writers have averred, to one primary 
division of the human species, or are they capable of being 
divided into groups, having as strongly-pronounced dis- 
tinctive characters as arc to be found among thembabi- 
tants of the old world, as has been stated by others? 
Again, if we find difiSculty in dividing them into well- 
marked groups, do we find such uniformity of cbaractera 
as to lead to the belief that they are all of common 
origin, or have wc reason to think that they ai*e the result 
of the mingling together in various proportions in different 
districts of two or more distinct sources of population ? 
P'urthermore, inquiiy will naturally be directed to itheir 
relation with other people- Whether we consider them 
as one or as several people, wx shall have to ask with 
which of the races of other parts of the world are they 
most nearly allied. 

The views till lately held as to the peopling of America^ 
though perhaps under various modifi^ionsand disguises^ 
may be grouped under two heads:— (1) That tbe in*^ 
habitants of that, continent were a distinct auctothdnoua 
or indigenous people> created in the country in which they 
were found, and therefore not related tov those of any 
other land. This is the theory of the polygehistic. seboofc 
but is probably not held by many scientific men oT the 
present day. 3. The monogenists moody believed that 
they are descended from an Asiatic people, who ifi com^ 
parativeJy recent times passed into America by wky .of 
Behrings Straits, and ibence spread gradually i>yer rim 
whole continent, as far as Cape Horn^ and that , their 
nearest allies must therefore be looked fox in the ntxrth^ 
eastern regions of Asia. It has also been by 

those wlio have held the same general views, tl^t at ad 
events a partial peopling of the American continent sinay 
have occurred from Southern Asia, by ^my pf M 
neslan Islands, orJkom North Af^ca, across the A&nrid* 
The diflwvery of the great antiouity of 
America, as wm as In the Old wbrSi, dfO m 
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topoftet of these theories. The proof 

0f rj» yeicy con«iiderab|e antiquity rests upon the high itn<i 
indepen^^t jtete of^civiUsetion^ which nad been attained 
by the Mexicans and Peiuviaas, at the tixne of the Spanish 
coulquei^i and lihe evidence diat that civilisation had been 
preoetM by several other [stages of culturOi following 
Ui. ltttxesftion U^rough a great str^^ oi time, but the 
antiquity of the quasi-historical period thus brought out, 
is entiray thrown into the shade by the evidence now 
accumulating from various parts of the United States, 
Central America, and the Pampas, that man existed in 
those countries, and existed under much the same condir 
tipns of life, using precisely similar weapons and tools, 
as in Europe* during the pleistocene or quaternary 
geological period, and, perhaps, even further back in 
time. As in Europe his works are found associated 
with the remains of EUphas primigenius^ and other 
extinct mammals, so in America are they found in 
contemporary deposits with those of Ekphas columbL If 
the inductions commonly made from these discoveries be 
accepted, and the fact admitted that men lived both in 
Europe and America before the surface of the earth had 
assumed its present geogcaphical conformation, the data 
from which the problem of the peopling of America is to 
be solved are altogether changed. Recent palaeonto- 
logical investigations, especially those carried on with 
such great success in the neighbourhood of the Rocky 
Mountains, show that an immense lumber of forms of 
terrestrial animals that were formerly supposed to be 
peculiar to the Old World aw abundant iai the ^ew{ 
indeed many, such as the horfes^ rhinoceroses, camels, 
&C,, are more numerous in sp(l^i«^)l and varieties in the 
latter, and therefore the meapi bf communication 
between the two must have beeri different to what it 
is now. Taking all circumstances into consideration, i| 
is quite as likely that Asiatic man have been derive^ 
from America, as the reverse, or both may have had their 
source in a common centre, in sotpe region of the earth 
now covered with sea. 

However this may be, the population of America has 
been for an immense period practically isolated from the 
rest of the world, except at extreme north. Such 
visits as those of the early hjfpwexnen to the coasts pf 
Greenland, Labrador, and Npyh; Scotia^ or the poasiblo 
accidental stranding of a canop ;p6»taining aumvorsLC^ a 
voyage across the Pacific or thiR Atlantic, can have had 
no appreciable effect upon the characteristics of the 
pc^le. 

The evidence derived from the study of the physical 
characters of the Americans shows that there is, consi- 
dering the vast extent of the country they inhabit, and the 

g reat differences of climate and other surrounding condi- 
a remat^ble similarity in essential characters, with, , 
at the same time much diversity in detail, and in other ' 
characters which perhaps are not of such primary import- 
ance as has often been thought The construction of the 
American languages, of which as many as 
^306 have been distinguished, is said to point to unity 
OT dri|;in^ as, though widely different in many respects, 
they ore all, or nearly all, constructed on the same general 
pt'lnciple, that called potysynthesh. which 
diffets from that of the languages of any of the Old World 
mental characteristics all tne different Ameii* 
^ mbes hftVomueh is in common, and the very dlf- 
mrent stages or culture fo Which they had attained at the 
% co^qaesti as that of the Incas, and Astees, as 
With that of > the hunting and fishing tribes, 
as evidence of diversity of race, 

of 

Romans 
these ware Allans, 


The jd^ysical pr anatomical characters of the American 
native poqi^ taken as a whole (leaving out for the pre- 
sent the EaximoX may be thus described stature 
there Is ponsidenwle variation. Arhong them are the 
tallest known people on the earth, the Tchuclches or 
Patagpnians, wno, though not the fabled giants of the 
early voyagers, appear, by all trustworthy accounts, to 
attam an average (for the men) of frpm s feet lo inches 
to 6 feet, which exceeds that of any other race. Some of 
the North American Indians are also very tall, ^ 381 
Iroquois carefully measured during the late war giving a 
mean height of 5 feet 8*3 inches. On the other hand, the 
Fuegians, arid ^specially the Feruvians, are small, the 
latter not averaging moxe ;th»n 5 feet ^ inphes. There is, 
however, no pigmy race on the American continent, like 
the Bushmen, Ne^itos, and Lapps of the old world. 

The hair, always a character of primary importance in 
zoological anthropology, is remarkably unifomi. Its 
prevailing, if not universal, colour is black, or intensely 
dark brown. The pale and auburn colour of the hair of 
Peruvian mummies is probably due to accidental bleach- 
ing, and the fair hair, said occasionally to be met with in 
existing tribes, may be the result of European admixture. 
It is always straight and lank, though sometimes coarse and 
sometimes silky In texture, a variation dependant upon the 
thickness of the individual hairs. In transverse section it 
approaches the circular form, perhaps more nearly than 
in any other race, though in this and other characters it 
resembles that of the Asiatic Mongolian people. On the 
scalp the hair grows abundantly and often to a great 
length ; in many North American Indians it has peen 
known to trail upon the ground when standing upright. 
Not less characteristic is the rarity or absence of hair on 
the face and other parts of the body. The skin is smooth 
and soft, and of various shades of brown, though cinna- 
mon (commorily called capper colour) is the most charac- 
teristic. SK^riie CaiifoTTHan Indians and the now extinct 
CharruaS of Uruguay were said to be nearly black ; and 
some scsittered tribes, both in North and South America, 
are descried as being nearly as fair as Southern Euro- 
peans. The shade of the colour appears to have no 
relation to the external conditions, such as heat, moisture, 
&c. Though the features of various tribes, and of par- 
uricular individuals in each tribe, show considerable diver- 
sity) a characteristic type prevails throughout the great 
m^wity of the whole people %m north to south. The 
fonSead is usually retreating ; the face wide in the malar 
region, narrowing towards the chin ; the brows prominent, 
overshadowing rather small, sleepy, half- closed eyes ; the 
nose long from above downwards, and narrow ; the 
dorsum, as seen in profile, usually arched, rather sunk at 
the root, then projecting somewhat horizontally, and 
making a tolerably sharp bend down to the tip, which is 
not produced down below the septum j though this form is 
very frequently met with among all tribes, there is some 
diversity, and the profile is sometimes simply arched and 
sometimes straight, but a broad flat nose is very rarely 
met with ; the mouth is wide and prominent, the lips 
rather thin ; the chin well formed, narrow, but pro- 
minent : the whole face below the eyes long and large, 
the malar bones projecting laterally, and the lower jaw 
large. 

{Ta he continued) 


VARIATIONS FROM MARIOTTES LA W 

Universal apj^ication of the law enunciated by 
* Marfotte; and Boyle, that the "volume of in 






oxp 0 ^d/ w^$ brought iritb question at an early date 
the pqwoatioh Jpf tfcfatrious experiments on which 

based. Oersted and Schwenwh established 
m 18:96 % easily liqriefiable gases that thd elasftcity does 
not rap pace with the pressure. At stbout the same 
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time Despretz showed that notable variations tooh place 
ill the case erf air above a pressure of fifteen atmospheres, 
Arago and Dulong, intrusted by the French Academy 
with the verification of these observations, carried out a 
carefully conducted series of experiments on the compres- 
sibility of air extending up to twenty-seven atmospheres, but 
came, however, to the conclusion that Mariotte's law was 
correct. This opinion was strengthened by Pouillct^s 
researches in so far as it related to the then so-called 
permanent gases, while confirmatory evidence was brought 
in favour of Oersted and Schwendsen^s experiments on 
easily liquefiable gases. This view of the correctness of 
the law for a certain group of gases was held by the 
scientific world until 1845, when Regnault, by a brilliant 
series of experiments of the most exact kind, showed that 


air, nitrogen, and carbonic acid experienced a constant 
decrease of elasticity when submitted to pressures rising 
to thirty atmospheres, while under the same conditions a 
regular increase of elasticity in the case of hydrogen 
occurred. A few years later Natteter of Vienna published 
some remarkable experiments on the compressibility of 
gases, making use for the first time of enormous pressures, 
reaching in several cases nearly 2,800 atmospheres. While 
Natterer’s methods of measurement were by no means 
exact, the results of his experiments showed beyond 
doubt that for pressures above eighty atmospheres oxygen, 
nitrogen, and carbonic oxide possessed the same peculiar 
property manifested ordinarily by hydrogen, vis., the 
volume of the compressed gas being greater than that 
demanded by Mariotte’s law. The verification of Nattereris 



Fig. X, 


results was undertaken in 1870 by Cailletet, whose name 
has been so prominent of late years by his success in 
liquefying the so-called permanent gases. By making 
use of one of Desgofie’s manometers he experimented on 
air and hydrogen up to 600 atmospheres, and obtained 
fiigures comparing very closely with those published by 
Nattercr. 

So much for the data on this subject up to within a 
recent period. While the general truth of the results 
chronicled by Natterer and Cailletet was accepted by the 
physical world, it was still regarded as of prime import- 
ance to carry out the experiments under the influence of 
pressures with regard to the measurements of which there 
could be absolutely no doubt The only practicable 
method of attaining this end was evidently to make use of 
enormously high columns of mercury. In 1875 
Andrews attempted the sedution of the problem in this 
manner, but was forced to succumb before the mechani- 


cal difficulties attendant upon its execution. The French 
physicist M. £. H. Amagat, who has devoted his atten- 
tion for a number of years past to the phenomena pf com- 
pressibility, appears to have been more successful in 
overcoming the manifold obstacles in the way of accom- 
plishing the task, and furnishes > an interesting account 
of what is certainly one of the most remarkable tours de 
force of modern experimental physics. It consisted in 
making exact measurements of the changes in volume of 
gases when submitted to the pressure of a column of 
mercury of over one^fiftk of a mile in height. In order 
to give a correct idtea of the conditions under which 
AmagaVs important results have been obtained, we will 
describe briefly the three essential elements of the ex* 
peritnems : the locality, the Column of mercury, and the 
apparatus for receiving the pressures, communicating 
them to the gases operated upon, and measuring the 

* Annaht H di Vaytiquf fsl, jrf*. J45, Murs. tSBo. 
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changes in volume. The latter (Figs, i and 3) consisted 
of a massive block of cast iron containing two cavities ; 
one (C) for the reception of the extremity of the column 
of mercury^ the second (d) for the reception of the gradu- 
ated tube (m) inclosing the gas to be experimented upon. 
A narrow passage connects the two with each other 
and (f) with the reservoir of a powerful pump, while 
conical screw-taps {T\ p") manipulated from the outside 
permit the openings into the cavity beneath the column of 
mercu^ or into the reservoir of pump to be closed at 
will The manometer (m) containing the gas to be com- 
pressed is of glass tubing, having an internal diameter of 
I millimetre and an external diameter of 10 millimetres, 
and is ^aduated for a distance of 50 centimetres. It is 
inserted hermetically into a massive bolt (b), which enters 
into the second cavity (0) of the apparatus. The free 
portion of the manometer is inclosed by a roomy glass 
tube, through which flowing water maintains a constant 
temperature, and that in turn by a copper cylinder, to 
guard against accidents. Mention can only be made 



Fig, 8. 


here of the ingenious devices for closing hermetically all 
the joints. ^ The second important feature, the tube (c) 
for containmg the column of mercury, is formed of pieces 
of steel tubing— internal diameter 2 millimetres, external 
S millimetrcs—united by specially prepared joints, which, 
while closing hermetically, are still easily attached or 
detached. The place chosen for the most noteworthy 
experiments was the coal-mine of Vcrpilleux, in the 
neighbourhood of St, Etienne. This pit reaches a depth 
of 327 metres, and a constant temperature prevails at the 
bottom. 

made here were confined to nitrogen 
gas. The chief features of an experiment are as follows 
A msel contiuhing wmrm, dry merc^ placed in' the 
laige cavity (D) of the apparatus. The manometer con- 
taming dry pure nitrogen and tenhinating in a capillary 
point is then introduced beneath the mercury, the point 


is broken off, and the bolt inclosing the manometer i3> 
screwed into its place. Sections of the steel tubing (c) 
are then screwed on, one above the other. ' After the 
addition of each section mercury is forced into the appa- 
ratus by the pump, and mounts to the top of the tube ; 
the height of the column of mercury is measured^ the 
volume of the compressed gas is read off by means of a 
cathetometer, and thus the series of observations proceeds 
slowly until the mouth of the pit is reached. As can 
easily be imagined, such experiments in the shaft of a 
coal-pit are by no means easy or pleasant to perform* 
We can here allude only to the numerous elaborate pre- 
cautions taken by M. Amagat to insure accuracy in mea- 
surement and reduce all possible causes of error to a 
minimum. The divergences in corresponding series of 
observations never exceeded one-tenth of i per cent. 

Coming now to the results of the experiments made on 
the compressibility of nitrogen at Verpillcux, we notice, 
firstly, that the compressibuity increases slowly until it 
reaches a maximum at about 6s atmospheres ; secondly^ 
that it decreases equally slowly until it reaches a normal 
figure at about 91 atmospheres ; and thirdly, that after 
passing this point it decreases rapidly until at 430 atmo- 
spheres the volume of compressed gas is five-fourths of 
what it would be if Mariotte^s law were true. In the 
following table the first column contains the pressures in 
atmospheres of the column of mercury, the second those 
deduced according to Mariotte’s laiVfrom the correspond- 
ing volumes of compressed nitrogen, and the third the 
differences between the two : — 


Pressttree 

observed. 

Pressures 

cttlculated. 

Dillerences 

27*289 ... 

27*289 

0*000 

46 '496 ... 

46 ’ 5 So 

d* 0*084 

62*034 ... 

62*251 

+ 0*217 

73‘coi ... 



d o*i88 

80*580 ... 

80*728 

4 “ 0*140 

90'975 ... 

90 * 97 ^ 

+ 0*003 

109*171 ... 

108*665 

- 0*506 

126*896 ... 

125*388 

- 1*508 

i68'8io ... 

162 '835 

- 5*975 

208*635 ... 

196*224 

- 12*411 

251*127 ... 

329*271 

- a> -8SS 

290*934 •. 

256*669 

- 34 ’ 27 S 

332 ‘039 ... 

282*544 

- 49 ’ 49 S 

373*302 ... 

306*055 

- 67-247 

- 95-066 

430*773 ... 

335*707 


After having established the above table of the changes 
in the compressibility of nitrogen, M. Amagat was in a 
position to study the analogous phenomena in the case of 
other gases with much greater ease. For this purpose it 
was simply necessary to replace the tube for the column 
of mercury in the apparatus just described by a mano- 
meter filled with nitrogen, the counterpart of that used 
for the gas under examination. By means of these 
modifications of his original apparatus M, Amagat has 
prepared very accurate tables for tW changes in compressi- 
bility up to 400 atmospheres of air, oxygen, hydrogen, 
carbonic oxide, ethylene, and marsh gas. In M. Amagat's 
graphic delineation of the variations from Mariotte’s law 
in the cases of the seven gases mentioned, the abscissae 
correspond to the pressures in metres of mercury, while 
the ordinates correspond to the difference between the 
products of the pressures into the volumes and unity, r>,, 
to the variations from Mari otters law. They all start from 
a common point- a pressure of 34 metres. The curvea 
of nitrojgen and hydrogen are however continu^ to a 
minimaf measure in accordance with Regnault’s data. 
The minimum ordinate of the ethylene curve, which is 
42?, could not easily be given, 

In glancing over the curves we sec that the most 
conspicuous variations occur in the case of those g^es 
most nearly approached to the conditions of liquefaction. 
The variations in the curve of oxygen arc much more 
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marked than in that of nitrogenf while the curve o£ air 
lies between the two. Further, hydrogen is the only gas 
not exhlbhing a minimum of the product of pressure and 
volume. As hydpgen is, so to say, the most perfect gas 
known, it would seem probable that on being forced to 
assume a state of tenuity allied to that of hydrogen, 
by being exposed to elevated temperatures, the other 
gases experimented upon would yield curves resembling 
more and more that of hydrogen, until finally tempera- 
tures would be attained at which the convexity of the 
curves would totally disappear. The results chronicled 
by M. Amagat, taken in connection with those ascertained 
by other investigators in experimenting upon gases 
compressible at ordinary temperatures, would fairly allow 
the establishment of a law that when a gas on being 
edmpressed gives constantly increasing numbers for tbe 
product of the pressure by the volume — which according 
to Mariotte’s law should remain unity — it is at a tempe- 
rature above its critical^ point ; or, to use Dr. Andrews^ 
apt description, without actual liquefaction it can pass by 
means or press vu-e alone through all the intermediate 
stadia between the gaseous and the liquid states. 

M. Amagat's interesting researches will, it is to be 
hoped, be followed by similar experiments executed 
under a wider range of temperature on the various gases ; 
the results of which will, without doubt, throw much 
valimble light on the phenomena and conditions of lique- 
faction. Apart from their purely scientific interest, the 
tabulated records of his observations furnish to the 
engineer data of the greatest value, enabling him to 
construct manometers combining exactness and delicacy 
for the indication of high pressures, which hitherto have 
been measured with but a certain degree of approximation 
to the truth. T. H. N. 


NOTES 

Dr. M. Treub has been appointed director of the Botanical 
Gardens at Buitenzorg, Java, 

Wc are glad to learn that the collections from Socotra, which 
Prof, Baylcy Balfour was compelled to send by sea from Brindisi, 
have arrived safely at Kew Gardens. 

At Dorpat a monument is about to be erected to the memory 
of the celebrated naturalist, Karl Ernst von Baer, who died at 
Dorpat on November 28, 1876. The funds will be supplied by 
the l>>rpat University and the Imperial Academy of Sciences at 
St. Peterabuig. Tlie eminent sculptor, Herr Franz von Villcbois, 
has made two excdleht sketches for the monument. 

At recent meeting of the Court of Common Council, at 
which the Lord Mayor presided, it was resolved that the free- 
dom of the Cityof Irondon in a suitable gold casket be presented 
to Sir Henry Bessemer, F.R.S., in recognition of his 

valuable discoveries, which have so largely benefited the iron 
industries of this country, and of his scientific attainments, 
which are well known and appreciated throughout the Tvorld. 

On August 5, as we have already annouxuied, the exhibition 
of Uftthfopolggical and prehistoric objects found in Germany will 
be q^ned at Berlin. At the same time the general meeting of 
tlm ^German Anthropological Society will take place. No less 
thiMii 414 ^l£bt ipokeontoiogical, and sixteen 

cranioZogioal museums will send objects to this exhibition. The 
objects fbttttd ill the Loess strata will be particularly interesting, 
and besides ^ese we may point to the objects found in caves 
and in moors. 

The Bntish>fedM Assod^ will be well received at 
Cambridge in August, not only by the Unircrnty but in thu 
taw« ; the Town Cottnoil have granted the GuUdhall free of 
The president of the Bhysioli^eni Seertloa, Dr. RuthwfeWd, 
wiU give hU address on Wadiwidl^, Aaghst ll, at 2; Vdock, 
and there will follow a liBscnssion bn the subject, ** Is Urea 


formed in the Liver ? ** to be opened by Prof. Gasngee, of hftn« 
Chester; on August 12 Prof. W, Prejrcr, of jina, Will open a 
discussion on “Sleep and Hypnotism.** Drs. Gaskell (Cfm« 
bridge) and Stirling (Aberdeen) are the seoretaries of this 
Section. * 

Prof. MiLNE,’^of Tokei^ Japan, who has made a of 
almost every seismoscope in existence and has devoted isll lus 
leisure to selamometry for several years, has exerted himself 
successfully to interest Uie Japanese officials in establishing a 
suitable system of earthquake observation, os well as the Euro* 
peans in Japaq, who have lately formed a society for the purpose 
of systematically studying seismic phenomena. Mr. Milne has 
obtained the assistance of the Government in having immediate 
telegraphic communication concerning earthquakes, ahd he aims 
at getting from telegraph operators thremghout the country infor- 
mation concerning earth- currents during earthquakes. If we 
consider the importance of studying the matter systematically in 
a country where small earthquakes occur every few days, and 
where the people are all greatly interested, it must be evident 
that this society will have a promising future, 

A Congress of the Members of the Royal Agricultural College, 
Cirencester, of former Students and Professors of the College, and 
of others interested in Agriculture, will be held in the College on 
Friday, June 4, 1880, under the Presidency of the Principal. 
At the Morning Session at 10 a.m. the subject for discussion wiU 
be— “Diseases in Cattle and Sheep, with especial reference to 
recent outbreaks,*' introduced by a paper by Prof. Buckman, 
F.G.S., F.L.S., on “The Natural History of Meadow and 
Pasture, in connection with such Diseases," At the afternoon 
session at 3 p.m, the subject for discussion will be— “Agri- 
cultural Research and Experimental Stations," introduced by 
I^rof. Heniy Tanner, M.R.A.C., F.C.S. 

In connection with the subject of “Fungus Inoculation of 
Insects,*' a Heidelberg correspondent, “O. S.,'* sends us for 
publication the following beautiful and little-known poem, by 
Goethe (1810, Poems, vol. xi.) 

Der Fliegentod 

“ Sle saugt mlt Gier verr’ath'risches Getr^nke 
Unabgesetzt, vom ersten Zug verfiihrt ; 

Sie fiinlt siclx Wohl, und langst sind die Gelenke 
Der zarten Beinchen schon jp^alysirt ; 

Nicht mehr gewaudt, die FliiMleheii zvl puteen, 

Nlcht mehf gcschickt, das K^fdhen aufxustutren— 

Das Leben so aich im Genuss verliert, 

Zorn Stehen kaum wird noch das FUsseben taugen ; 

So scldil^ft sic fort und, mitten unterm Saugen, 

Umnebelt ihr der Tod die tansend Augen.’^ 

Dr. Werner Siemens, the wcU-known German elcctridan, 
had been instructed, a few years ago, to manufacture a scries of 
standard weights on behalf of the Egyptian Government, which 
wished to adopt) the German system; but as the Egyptian 
Government did not fulfil its financial obligations Dr. Siemens 
kept the set of weights in his workshop, where they welt usvd 
for various purposes. On the occasion of the visit of the 
' and mvasurts Inspector these weights were ^scoVered, qnd^r. 

I Siemens summoned before the police. Ibe case has been 
! with some solemnity, and Dr. Siemens, fined a marks. . 

A REMARKABtE phenomenon w^s observed it TUttenac^ qikr 
Trakehnen (Germany), and In the surronndhig dlidrict;, ohh^ati^ 
2E. About half an hour before sunrise an enormous 
luminous bodies rose from the homon and passed in a hqti^ntal 
dtrecHpn from east to west Some tit^m aeems^ of #e 

of a widnut, others resembled idm sparks iljdng f««n a dblnxMy^ 
They moved through space like a stiingof 
a remarkably briUiint The bc^t 

about 3 metres in lengtli and | metre in breadth. 
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Tre MCtc|ieil library of OUsgcw, which wras opened in 1877, 
hEs already attained [oonsiderable dimenaionsj and under the 
cateful oi^nbation of the principal librarian^ Mr. Barrett, 
proaaisejs to be of great aervjce as a consulting Ubnuy* It now 
possesses i6,8a8 worhs, or a;, 98a volumes, a large proportion 
of which are scicntifict Of the volumes issued in 1879 194 per 
cent* belonged to the division of Arts, Sciences, and Natural 
History ’'-^rather a curious division, by the by. This percentage 
was excelled only by History, Biography and Travel, and 

Miscellaneous." 

The eminent physicist, Dr. Rudolf Clausius, of Bonn, has 
been elected a member of the Roman Academy ** dci Lincei." 

The Secretary of State for Foreign Affairs of the Republic of 
San Domingo has issued a circular to the Ministers of England, 
America, France, Italy, Spain, Holland, and Jlenmark, soliciting 
their co-operation in the erection of a monument to Christopher 
Columbus in the city of San Domingo. 

The IJsbon Academy has dedded to ask the consent of the 
Crovcmment to transfer the bones of Vasco da Gama from 
Vidigueira Alemt*io to the church of the Jeronimites, Belem, It is 
projiosed that a deputation of the Academy should accompany 
the remains of Vasco da Gama, and a war ship convey them from 
Bareira, on the banks of the Tagus, to tlic Lisbon Arsenal* 

Admiral Mouchkz, the Director of the Paris Observatory, 
has published a pamphlet on the work executed in this establish- 
ment during the year 1879. A new decree quoted by M.Mouchea 
arranges that the several employis of the Observatory, when not 
too old, can be atUnUted to follow the course of lectures given 
at the School of Astronomy recently created, and arc fit to be 
appointed astronomers if successful in their examinations. The 
establishment is to be enlarged in the vicinity of Boulevard Arago, 
the admission of the public to be more frequent, and the mag- 
neticol observations to be resumed. The meteorological observa- 
tions have been continued, and are to be in some respects 
enlarged, although no change is contemplated in the organisation 
of the Bureau Ceutrale and the Service d’Avertissements, which 
will continue for ever independent of the astronomical observa- 
tories* 

Sydney Miming Hti^ald records the death of Mr. Edward 
Smith Hill on March 17, sixty-one years of age. He was a 
native of Sydney, and after retiring from business devoted his 
time to scientific investigations for the last eighteen years. He 
made a voyage to the South Sea Islands, and wrote some valu. 
able papers and pamphlets on their flora. He wrote for the 
New South Wales Government a report on the flora of Lord 
Howe Island, and the condition of Its European inhabitants. 
Among his contributions to Sydney journals was a scries of 
articles describing the fishes found in the harbours and rivers of 
New South Wales and along the coast. 

The work of examining the S»cx)o omploy^s of the Pennsyl* 
vania Railroad Company as to their power of distinguishing 
colours and forms was begun in Jersey City on April i. Acute, 
ness of vision was tested by means of printed cards placed at a 
distance of twenty £aet ; also by means of small openings in a 
aereen illnmlnated on the further side. Many who sucoessfuRy, 
passed these mdeala failed signally in the colour tests* Three 
skeins wooUen ym^s were used, one being light ^green, the 
second rose, and the third red. Each of these was placed on a 
taUe ln ltW of the pmson examined, at a dwtance of diree feet, 
and, with ^ viskm^ eldter ^ obstructed by a spectaide frame, 
the man was sequ^ name dte colaurs^ also to pick out a 
slmdar ^hade tc^ one from diffemat 

akhtot of wooUen.yat^ 36,. One young, 

inan desigtmfed button bemg told 

to select a similar shade the sU^ ho picked 


three shades of blue, two of yellow, and one of red. He could 
distinguish no difference ; and the same thing happened to half- 
a-doicn others who followed him. The skeins in the row were 
then divided into three sets with twelve numbers iii' each. Some 
men proved able to distinguish all the shades of green, but failed 
lamentably in picking out the different idiades of red. The 
officers of the road were greatly impressed, it is said, by the 
results obtained. 

On April I a “Society for Zoology “was formed at Berlin, 
with a view of furthering zoological science and zoological 
research in all its l>ranches. The president is Dr. Eduard Kaiser 
(27, Friedrich Strasse), who wUl furnish all particulars to 
intending members. 

At Paris a Society “ centre rabos du tabac ” has been formed, 
which intends to combat the excessive indulgence in smoking 
which has of late became the fashion in almost the whole of 
Europe. The Society offers various prizes for treatises on the 
human health and the dangers it b subject to from excessive use 
of tobacco. 

The Tim^ Geneva correspondent writes, under date May 12, 
that a few days before, during a violent thunderKtorm, a tall 
poplar on the Cour de Rive, a street In the upper part of 
Geneva, w.as struck by lightning. Directly after the occurrence 
Prof. Colladon made a minute examination of the tree. The 
Professor states that it is not true, ' as has been commonly 
supposed, that the gashes {plaits) found In the trunk of a tree 
which has been struck by lightning arc the parts with which 
the lightning first came into contact. The parts first struck are 
the highest branches, especially those most exposed to the rain. 
Thence it runs down the smaller branches— -affecting almost the 
w'hole of them — to the larger ones, until it reaches the trunk. 
These larger branches, and above all the trunk, being much 
worse conductors than the small branches, the passage through 
them of the electricity produces heat and “repulsive effects," 
whereby the bark and sometimes the W'ood are torn in pieces, 
the bits being thrown a considerable distance, occasionally more 
tlian 50 metres. It not infrequently happens that the upper 
branches and their leaves are destroyed — this is generally the 
case with oaks, which are often struck — but the leaves and young 
shoots of poplars and many other trees arc such excellent con- 
ductors that they do not appear when struck to suffer any notable 
injury. This finds full confirmation in the condition of the 
poplar on the Cour de Rive. In this instance the princiiml and 
highest branch of the tree on its south-western side was the 
first with which the lightning came in contact. Its leaves and 
twigs, neither withered nor tarnished, were tom into minute 
fragments and scattered about on the ground. This was the 
effect, not of the lightning, but of the concussion of air, exactly 
as if there had been an explosion of dynamite or gunpowder; 
and the windows of two houses close by were broken in the same 
mamicr and by the same cause. The presence of water near the 
root of a tree is often the determining cause of its attraction for 
the electric fluid ; and the Professor found, 5 metres from the 
poplar, on its north side, a leaden water-pipe, and close to it a 
draitl filled with uaste water from a laundry^ The principal 
fissure in the tree was also on the north side j and half-way 
between it and the water-pipe « plank lying; on the ground had 
been pierced by a concentmted jet of the electricity as it flashed 
towards the pipe by the shortest route. Large trees, especially 
tall poplws, placed near a house, may serve as very efiScient 
lig^itning conductors, but always on the indispensable condition 
that thete ia no well or rnnning water on the opposite side 
of the house, f<w in that case the Zightningi if H struck the tree, 
might pass through the building on its wdyto the water. In 
creating lighting con ia desirable that their lower 

extremities should terminate ta a stream^ a wdl, or a piece of 
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d«mp ^ound* The pJfttit most sensible to electricity is the vine. 
When ft stroke of lightning falls in a vineyard the leaves affected 
are turned red-brown or deep green, a circumstance which shows, 
in the opinion of Prof. CoUadon, that the electricity descends 
in ft sheet or shower, and not in a single point, the number of 
vines touched “Sometimes several hundred — ^by a single eoup 
proving that the lightning has covered a wide area. 

The oldest librarian of the Royal Library at Berlin, Dr. 
Buschmann, died recently at the advanced age of seventy-hve 
years. 

A NEW **lllustrirte Naturgeschichte dcr Thiere/' by Philipp 
Leopold Martin, with mimerous illustrations by F. Spccht, R. 
Friese, R. Kretschmer, A. Goring, and L. Martin, jun., will 
soon be published in two volumes (or fifty parts), by F. A, 
Brockhaus, of Leiprig. The first volume will contain the 
chapters on mammals and birds ; the second the remaining 
vertebrates and the whole of the invertebrates. 

The Archseological Society of Athens has purchased about 
half the village which stands upon the ntins of the Temple of 
Elcusis. The Society intends building new dwelling-houses in 
another part, and to begin with excavations as soon as the present 
inmates of the village have moved. 

The astronomer, Herr Rudolf Falb, well known through his 
theory of earthquakes, has returned from his South American 
exploring tour, which extended over a period of more than two 
■years. In his researches he was led in the direction of ethno- 
graphy and Unguislicfi, and believes that he has made interesting 
discoveries regarding *‘the original language of the human 
race.** 

In t}?e vicinity of Milan pile-dwellings have been discovered 
in a pcftt-moor, and the foundations of a Roman theatre in the 
city itself. 

'*DiE deutsche Arbeit in fremden Erdtbcilen *' is the title of 
an interesting lecture recently delivered by Dr. Karl von Scherzer 
at the Leipzig GemeinnUtzige Gesellschaft. It is published by 
Rossberg, of I^eipzig, 

The new Indian Section of the South Kensington Museum, 
formed from the late India Museum, was opened to the public 
on Monday, 

It has been resolved to establish a Museum of Science and 
Art in Aberdeen, 

An experimental department has been established at the Con- 
servatoire des Arts et Metiers in the large hall, where the engines 
are set in operation every Sunday and Thursday from eleven to 
six o^cIock. Advantage has been taken of the motive power to I 
put in operation a number of Gramme and Alliance machines. 
After having been exhibited during a fortnight, the insiruments 
will be replaced by others, and so on indefinitely. 

Dk, James Oeikie, F.R.S., has been elected President of ! 
the Perthshire Society of Natural History, in succession to the 
late Sir Thomas MoncriefTe, From his address at the annual 
meeting of the Society we are pleased to see that the local 
mnseum to be established by this enterprising Society is making 
good progTCK^, and promises very soon to be a /tiV accompii. 
Dr. Geikie gave expression to some wholesome truths as to the 
functions of such a local museum, the great pttrpoffe of which 
ought to be to fully iJlustrafo the natural history, geology, and I 
antiquities of the surrounding region. This we are glad to 1 
think, is what the Perth Museum promises to be, and it ought, ! 
therefore, to prove one of the best local museums in the king- | 
dom, seeing that ail in all, from a scientific point of view, Perth j 
h probably the most compr^ensive and representative county, 
as it is among the largest, in our islands. 


In ft gravel pit near the town of Posen a mammoth-skull has 
I been discovered, bat unfortunately ‘m pieces. Most of the 
I piece?, however, are well preserved— the facial Imnes alone 
I weigh lbs. 

An earthquake, accompanied by a loud subterraneous noisCf 
is reported from llanz, in the Swiss canton of GraubUnden. U 
occurred on April ay at 3.30 a.m. A smart earthquake shock, 
coinciding with that at ViJlcncuve, and accompani^ by subter- 
ranean noises, was felt at Jarasp and Arder, in the Engadine, 
on the 7th inst. 

The centenary of the birth of Gotthilf Heinrich von Schubert, 
the celebrated naturalist, was celebrated at Hohenstein on April 
36. A monument of Schubert was unveiled, and some 51^. 
have been collected for the foundation of a preparatory school 
for little children, under the name of Schubert-Stift. 

A NEW French Societyof Agriculture, The National Society 
for the Encouragement 'of Agriculture,*’ held its first meeting 
on May 15 at the H6tel Continental, Paris, M. Fouche de 
Careilles, Senateur, in the chair. The President of the Republic 
and the most prominent members of the French Government are 
said to take interest in the new society. 

An ostrich, long on exhibitional Rome, having been 8uff*>catcd 
by thrusting its neck between the bars, there were found in its 
stomach four large stones, eleven smaller ones, seven nails, a 
a necktie pin, an envelope, thirteen copper coins, fourteen beads, 
one French franc, two small keys, a piece of a liandkerchief, a 
silver medal of the Pope, and the cross of an Italian order. 

A REMARKABLE discovery has recently been made near 
Hirschberg, in the Riesengebirge (Silesia). In a locality called 
Wcltcnde, at the entry Into the narrow rocky mountain ravine 
through which the Bober flows, a large heap of bones of diluvial 
mammals was found, such as ]>ieces of reindeer horns and bones 
of Elepkas primigenius^ prehistoric ox, &c. The discovei^ is 
important, because it proves the former occurrence of the large 
mammals of the diluvial period even in this elevated valley of the 
Sudeten mountain -chain. 

Dr. Beclard has introduced at Paris, in the buildings where 
the old Rollin College has been so long established, a new mode 
of demonstration for physiological experiments on living animals* 
A circular barrier has been erect^ round a space where a 
movable table Is arranged on rails.. The animal being placed on 
the table, it is easy to understand that the experiments can be 
witnessed by each pupil consecutively* 

Near Bautzen (Saxrjiiy) an ancient burial-ground ha? been 
div-covered. Up to the present not less than 400 antique objects, 
such as urns, well-preserved ** teor-vases,” sixteen bronze and 
iron rings, a head ornament, needles, and buttons were found. 

The additions to the Zoological Society’s Gardens during the 
past week include a Pig- tailed Monkey {Macctcm nemcslrinus) 
from Sumatra, presented by Mr, J. M* Donovan ; a Bennett’s 
Gazelle {Gazella heniuUi) from India, presented by Mr. Harvey 
ChevalUerj four Rose-coloured Pastors {Pastor roseus) from 
Smyrna, presented by Mr. M. S. Bayliss, C.M.Z.S, ; six 
Paradise Whydah Birds ( Vidua principalis)^ two Yellow-backed 
Whydah Birds {Cotiopasstr inacrurm), a White-winged Whydah 
Bird {Urohrachya alhnotaia)^ twelve Red -beaked Weaver Birds 
{QucUa sanguirosiris) from West Africa, presented by Mr. J, 
Colman, C.M.Z.S. ; a Coffin’s Cockatoo {Caoatm goffini) from 
Que^slnnd, presented by Mr. W, T. Green ; three Young Llona 
{Filis Ico) itom Africa, a Grey-cheeked Monkey (Ck/‘rurvdjsx 
albigcna) from West Africa, a Red -throated Amazon {dtywflfr 
c&llaria) from Jamaica, deposited ; two Common IKuehWa 
(SMia 7mlsonn)f two Yellow-leijged Herring OttHs {Lams 
cacMnnam\ bred in the Gardens* 
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OUR ASTRONOMICAL COLUMN 

Tm Transit op Mercury, May $-6, 1878.— An Appeii<Ux 
to the ** Washington Observation*, 1876,*' U devoted to reports 
on telescopic observations of this transit and discus&^ions of 
them* There are individual reports from Professors Asaph 
tlaU, Markness, Eastman, and Holden, and from Dr. Henry 
Draper and Mr. H. M. Paul. Probably no other } henonienon 
of the kind has been watched by so large a number of observers, 
109 names appearing In the general record. They were, with 
vs^fewexo^tionsL stationed at different points in United States 
tehritory. The observations have bemi calculated by Prof. 
Eastman and Mr, Paul : the former, attaching greater weight to 
a certain number made by more experienced observers, finds for 
the Washington geocentric times those given in the second 
column below ; Mr. Paul deduces for the most probable values 
those given in the third column (the time of first external con- 
tact depending on only two or three observations being omitted; 
the other contacts depend on 57, 52, and 8 observations 
respectively) 

Evstmaw. Paul. 

h. m. s. h. m. s. 

First external contact 22 4 42*0 ... 

First internal ,, ... 22 742*1 ... 22*7 40*61 ± 0*46 

Second internal „ ... 5 3c 27*8 ... 5*35 28*83^:0*48 

Second external „ ... 5 38 257 ... 5*38 29*52 dh riS 


If the first series of times are compared with the figures in the 
American Ethemeris^ which depencf upon the earlier theory of 
Mercury of Leverricr, the errors of prediction are respectively 
4* 77s., 4- 84s,, *4- iios., and 4- Ups. These differences are 
greatly diminished if the times arc compared with those resulting 
from Leverrier’s later theory involved in the tables in the Paris 
Anna/es, vol, v., as Ufed in the Nautical Almanac ^ more 
especially if the solar semi- diameter employed is diminished by 
a'^'o, so as to make the results more strictly comparable with 
those of the American Ephemeris : we have then for the errors 
of computation, 4- 28., 4- 9.S., 4* 25'?., 4* 34s. The superiority 
of the later thcopr is thus evident, and U will be remembered 
that this theonr involves the increased motion of the perihelion 
of mercury, w’hich induced Leverrier to suspect the existence of 
one or more planetary bodies, or of matter in some form between 
Mercury and the Sun. 

We may add that if the positions of the planet in the Nautical 
Almanac arc combined with the semi-diameters of sun and planet 
inferred by Leverrier from the transits, the computed times of 
the internal contacts exhibit differences of 4- I9*8s. and 4- 16*4^,, 
the first agreeing closely with the corresponding one deduced 
from observations in Europe, 


The Second Comet^ of 1880 (Schaberle, April 6).— On 
the evening of May 8 this comet pa' sed nearly over a .star of the 
cighlh ma^itude, No. 681 5-6 of Oellzen's Argelander (— 901 
orFedorenlto), and Major Tupman, R.M.A., availed himself of 
this somewhat ungual opportunity for fixing the place of a comet 
with great precision. By twenty comparisons, ten before and 
ten after the conjunction in declination, it was found that at 
loh. idm, 17s* Greenwich mean time, the comet follow^ed the 
star a*8os. and was 2^*2 south of it. 

The following ejphemeris, for Greenwich midnight, is derived 
from dements which represent the observations pretty accuratdy 
upftoMayS:-^ 


May 20 
22 


28 

T ^ 

June i 


Wght 

Aicetisiqn. 

Declination. 

T.og. distance from the 
Earth. Sun. 

b. m. &. 

6 aa S3 .. 

. + i6 437 . 

. 0*38965 . 

. 0*27695 

6 »3 S 7 .. 
6 as 3 .. 

SS 49-4 
S4 $ 6-6 

0*39725 . 

, 0*27379 

6 26 10 .. 
6 27 17 .. 

. S 4 S'* 

. 53 15-1 .. 

.. 0*40432 

. 0*27090 

6 28 24 .. 
6 29 32 .. 

. 5 * 26*4 

. +51 38*8 

. 0*41084 .. 

0*26829 


It appears not improbable that this comet ^may be observer 
wtu tou^rds the end of the year, arriving at Its feast distance fron 
the ^th early in November, and at same time attaining iti 
greater intensity of light. It mil be lost from proximity to tin 
sun s pla(^ for several weeks about the perihelion passage, wbicl 
is likely touecur about July i, becoming visible again at tlu 
b^pi^ng of At^pist in the morning sky. The orbit upon whid 
thn above cotokted gives for the position on Augusi 

5 at uh. G.M.T., right oscendott 6h, sS'ym,. 4«diuatiou 4 


31® 52'. The intensity of light on May 8 was about oue-third 
less than is aligned for the first week in November. 

Prof. C, A, F. Fetkrs. — We regret to have to record the 
death of Prof, Christian August Friedrich Peters, formd'ly of the 
Russian Central Observatory at Pulkow a, subsequently Professor 
of Astronomy in the University of Konigsberg, and Director of 
the Royal Observatory at Kid, and for upwa^s of twenty-five 
years ^tor of the Aslranomische Ncechrichfen^ After a long 
illness he died on the 8th of the present month, in his seventy - 
fourth year* Wc reserve a notice of Prof, Peters' principal 
astronomical work until next week. 


GEOGRAPHICAL NOTES 

Before starting on his journey from Lake Nyanza to Lake 
Tanganyika, w'hich we have previously referred to, Mr. J. 
Stewart, of Livingstonia, spent some time in examining the 
country on the west of the upper portion of the former lake. 
He started from Kanii^ina, and crossed the mountain of the 
same name at an elevation of about 5,ocx> feet. After a visit to 
Chipatula’s village he entered Mombera's territory in the Kasitu 
Valley, and shortly reached the junction of the Kasitu with the 
Kikuru, which comes from the west through a wild and moun- 
tainous country. The valley of the Rtknru north of the junction 
is called Ntanta, and is exceedingly fertile ; the elevation is 
about 3, 7cx> feet, and the climate is cool and pleasant. Here 
Mr. Stewart noticed an important change in the geological for- 
mation, the granite and quartz giving place to soft shale and 
clay schists ; and he is of opinion that the Kasim forms the 
geological boundary, and that it runs . in the trough of some 
great fault or nonconformity in the formation. Ten miles further 
north regularly stratified beds of hard, dark grey sandstone were 
met with. The Rikuru Valley, which Mr. Stewart thought 
would have taken him ^dually down to the lake-level, is at its 
north end blocked by hills forming tlie lake coast, and the river 
flows through winding precipitous valleys, falling 2,000 feet in 
the last fifteen mUes. The water enters the gorge clear and 
sjmrkling. and leaves it heavily laden with bluish day silt, which 
is visible far into the lake, Mr. Stewart reached the lake at the 
mouth of this river in S, lat, 10* 45' 15", Marching northwards, 
he visited Mount Waller, which he examined thoroughly, and 
then, after keeping inland for four day.«, arrived at the Kambwe 
lagoon, his starting-point for Lake Tanganyika. The country 
from Mount Waller to this place is very poor, consisting of 
.swamp and hard clay plain, broken here and there by dry gravel 
ridges, and occupied chiefly by large game. 

The International African Association have just issued the 
third part of their pei iodical publication, which contains extracts 
from the reports or their travellers in East Africa. M. Gambler 
gives an account of recent earthquakes on Lake Tanganyika and 
some details of the work at the station at Karema, the position 
of which he has fixed as in S. lat, 6* 47' M. Popelin nar- 
rates the particulars of his journey from Tabora to Karema, and 
some of the plans for tlie future. There are also other letters 
from them, as well as from Mr. Carter and M, van den Heuvel 
and a medical report by Dr. Dutrieux. M. Burdo, the leader 
of the third expedition, aimounces his arrival at M pwapwa on 
February 18, and sends a report on the route followed from 
Saadani. His caravan consists of 108 persons and fourteen 
asses. 

The Gcnnan branch of the International African Society 
intends establishing the first German station at the southern 
extremity of Lake Tanganyika, The expedition, in which Capt, 
SchoUcr, tlie well-known zoologist, Herr Boehm, and Dr, Kaiser 
take part, has already left Berlin. Dr. Nachti^al made several 
communications on the subject at the last meeting of the Berlin 
Geographical Society, 

News has been received concerning the expedition of Dr. 
Mook and Herr von HoUhausen to the Pettit and Atbara rivers. 
The travellers left ICassak on Tanaary 9, and reached Tomat on 
the I6tb, after crossing the Pettit and the Atbara. Tomat is 
the winter camp of the Sheikh of Dabanya bedouius. Here 
they were detained for eight days. Then they proceeded along 
the left bank of the Atmra as far os the mouth of the Hmsher 
Salam River, but were then compelled to return on accuvmt of 
the absolute uncertainty of the country, and the indisposition of 
Herr von Hol^usen. The coutiiry near the Bacher Sriam is 
completely deserted on account of hordes of Abyarinion brigands. 
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The trmyelleiji were robjbed* and owe their lives simply to ibrcsed 
night -marcW^ fiun in hand. Thq^ reached Kasaala on February 
Dr. Mook gives a sad account of the deplorable condition 
of the ISohdan, where, as it seems, complete anarchy prevails. 

'Th^ United States Government ia fitting out an expedition at 
San Fmnclsco to search for the Arctic exploring vessel 
which has now been some months out. The revenue cutter 
CofWin has been selected for the duty, and she will start with 
Ouc yearns provisions. Her instructions are to search for two 
misiing wh^ers also. Ihe yeannettg went by what is called the 
eastern passage Iw Behring^s Straits, ana Capt. Markham, 
formerly of Her Majesty’s ship of Polar fame, suggested 

that every year during the yeanneik*s absence a vessel like the 
Corwin should be sent into the Arctic regions to save her or to 
learn, as the case may be, of her progress. 

An Austrian expeditioii, under the guidance of Dr. Otto 
Benndorf, Professor of Classical Archtcology at the Vienna 
University, is about to start for Olympia. Besides Dr. Benn- 
dprf, Prof, E, Petersen (Prague), Dr. W. Gurlitt (Graz), some 
other member of the Vienna University, and an architect, will 
take part in the expedition. Dr, Wilhelm Klein, w’ho has 
already started for Greece, will meet the expedition at Olympia. 
Another authority in archaeology, Prof. Ernst Curtius, has also 
started for Olympia. 

The X>utch ship WilUm Borends is being equipped for a third 
North Polar Exi>edition, 

Heer RonERT VON Schlagintweit, the well-known tra- 
veller, has arrived at New York, whence he wlU proceed to 
Washington. He then intends to go on a scientific tour to the 
West of North America, 

. The first sheet of a large prehistoric map of Bavaria, by Prof. 
H. Ohlenschlager, has recently been published. It comprises 
the district where, in the present day, Munich, Rosenheim, and 
Kempten are situated. Ihe whole map will consist of fifteen 
sheets. 

No* 4 of Band xxUi, of the Mittlmlungm of the Vienna 
Geogpiphical Si^ciety contains the fir/st part of an account of a 
botanical excursion to the Kasbeck (CaucasiiH) in the summer of 
1871, by Peter Muromtxoff. At the monthly meetiug of the 
Society, on April 27, a letter was read firom Dr. Oskar Lena 
frotn Tarudent, describit^ hU passage of the Moroccan Atlas, 
in which he dves some interesting observations on the mountains 
and the people. Another letter was from Lieut. Krcitner, who 
accotittT>ahied Count SxtSchenyi in his attempt to penetrate Tibet 
through China. Lieut Kreitner states that he plotted carefully 
the whole route of the party and took many obRcrvatioiis, while 
his companion, Herr von Loezy, took as careful note of the 
geological features of the region traversed. 

IJExphration for May 13 has the second of a series of 
articles on Central Japan, Veddo being the subject of the present 
instolmeut ; there U alwo a translation of Lieut. Bove’s project of 
Antarciic exploration, the main points of which we have already 
given ; the numW also contains reports of the geographical 
societies of Quebec and the Argentine Republic, and numerous 
notes and news, the sources of which, we regret to see, are 
seldom acknowledged, their value thereby being much decreased. 
Under the editorship of M, Tournafmtd this ioumal is im- 
proving, though we tnink there is still much to be done ere it 
can be regarded as occupying a first place among geographical 
joumaL. 

D». Holub, the well-known African traveller, has opened an 
interesting exhibition at Vienna, which contains thousands of 
objects brought by him from the South African tribes. They 
are arranged in various ^oups, and are classified os zoological, 
botanical, mineralogicaT, archteological, ethnographical, and 
commercial objects. 


THE FAMALLML EOADS OF LOCHAMEE^Tm 

PROBLEM AND ITS VARIOUS SOLUTIONS^ 

A T a recent meeting of the Invernew Sciendfio Som«ty and 
“ Field Club, and again at Fort William, in the immediiite 
neighbourhood of the jphenomena, a lecture wasf given on the 
above sttliject by Mr, WllUam JoUy, H.M. Inspector of Schocdi, 
#h 6 has, for more than ten yea^ devoted great attention to the 

» % WdUam JoUy, F.R.afi., H.M* Xtnpector of fichiols, lavcmeja 


sabject, and will shortly publish the results of ^ investiga- 
tloaa, 

Mr. Jolly thought the subject peculiarly appropriate few their 
Society, both on account of its intrinsic interest and the eminent 
men who had written of itk and the proximity of the Club to tha 
locality exhibiting these singnlar and attractive phenomena^ HM 
aim was to state uie problem, to explain the solutions ofibred, 

S its bibliography, criticise the iheorles, and develop more 
the one he adopted. He first described the locality of the 
In Glen Roy, Glen Spean, Glen Oluoy, and Glen Laggan, 
all at the south end of the Great Glen ; and their uniqw um 
striking aspect, anch as to draw die attention of the primitive 
Celts, They had received several names, being known in Gaelic 
as Ml UtefaHv the feet, hence footpaths, of which 

Farallel Roads was a literal translation. Campbell of Islay's 
rendering, **The Bends,*' the Rev. Mr. McGregor, of Inverness, 
the GacFic scholar, thought fanciful, and without foundation. 
They were also variously called 'Minas,** "shelves,** &c. 
behest recognised is in Glen QJuoy at 1,172 feet, another exist- 
ing there at 964 ; the three chief in Glen Roy stand at 1,148, 
1,067, and 855 ; the lowest sweeping round into Glen Si>can at 
the same level. A possible road, di.scovered by Darwin in 1^8, 
in Glen I^ggan, above the Loch Loggan Locksj is 1,300 feet 
high. Their breadth varies from 40 to 70 feet, giving an average 
of 60. They slope towards the valley at an angle of from 5 deg. 
to 30 deg., the hill fac;p being inclined from 25 aeg, to 40 deg. 

Mr. Jolly then, by means of a printed diamm, which enhanced 
the clearness of the exposition, explained the Conditions of the 
problem, all of which must be satisfied by any theory claiming 
to be the true solution. These conditions were the following : — 

I. — The Conditions of tuk Problem 

I.-— 7 /ir Pgcu/iar Form and CHaraettr oj the Roads 
I. Their general horizontality and parallelism. 

2. Their general equality of width (i*) in the course of the 
same line, and (^) in relation to each other. 

3. Their general continuity. 

4, Their stalr-Uke form, as of parallel layers laid successively 
on each other on Ific hill-side. 

. Their sloping towards the valley. 

. Their being proportionately narrower where they are 
steeper. 

7. Their general absence where solid rock protrudes, 'and 
where the slope is exceptionally flat., 

8. The dRfris of the hill above and below the Roads slopittg 
more or less at the angle of repose. 

II. — Their Composition 

9. The absence of rounded, water-worn stones along them, 
and the general greater or less angularity of these. 

10, Their consisting of the same dibris as the rest of the hilh* 
face, and not of transported matter. 

II. The alMcnce of cliffs, caves, and rock-notching, of any 
deep erosion, along their course. 

ni , — Their Oistrihution 

12. Their sudden ei>dings in all cases, without greater accumu- 
lations of dihris or other indicationa of the cause of the same, 

15. The i^nunetrical disappearance of the same lines at points 
opposite each other, in the same and eontigttous valleys, _ j 
14, The outward extension of the roads, according to the}r 
lesser altitude. 

15. Their occasional disappearance for considerable distances. 

16. Their different altitudes in different glens, and the absence 
of the same lines in neighbouring glens. 

17, Their being conmied to Glen Roy mid neighbourhood, 

IV , — Their Relations 

18. The existence of cols in connection with and slightly lower 
than each of the main roads. 

^9. The existence of other lines of a different obaracteri above 
and below the roads. (Dwelt much on by Chambers.) 

20. The existence of much terraced dwris, below the road^, in 
the bottoms of the vallm containing them. 

21. The relation of the rohds to the glaciation of the district 
and its remains. 

Solutions OF THE PHOBtEM : 

Mr. Jolly then CEpounded , by means of anotlwr diaffrafe, ihe 
various theories propoftcd to satUfy these CondUtona, 
for the Roads, naming the writers advooatiild wm Ihdbr 
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f the various worhs wWchlthey had written. All these 
tvea lim ia the following table 

TKBOJitKi \VRiTiSKs. Works, 

Fingdl o, r„ Old in'lw.bitants. 

HtmtioK road^fOW tehaWufttJi. , 

of kwR* «,lPonnaat vv, t’j 6 ^ Pemuiat '8 Tunr/ 177*- 
A^wcw^f^JpUyfalr tSj6 Proc.Koy. Soc.Edm,,»8t6' 

fSirGeovS. Mackeo^ic 1843 Edin. Pht!. Jour., Jan., 
’ ) J848. 


i Prof. Rogers 


1861 L«ct. Roy. Inst., Load., 
March, i8dt. 


Campbell of I^hy . 
'MaccullocU 
Eubbock ... 


Itov. T. Brown 

I)alcyns ... 
Dick-Eauder ... 


Daw of di*bris) Milne^Homo 
•—detrital dam.s Do. 


Nature of dam, 
tbublful 


Ai'assii (visited x34o) 
Buck Una (do.) 

James Thompson 

Jamieson ... ... ... 

Darwm ««• »*• 

Lyoll 

Archibald Gejlde 

Dam of toe— ( 

gUdaldam.. 

Tames Getklc' ... ... 
Sir Henry James 

Tyndal 


Prestwich 


\ ( Darwin ... 1839 Condon Phii, Trans., 1830. 

Ly«U (visited 1805) ... 1841 Elements of Gcolbyy. 

5* u I eWnbexs ... ... ... 1848 " Ancient Sea Morguii. '* 

®,9 1 J Hev, R.Boog Watson i86<j Geol. Soc, Load. Jour., 

Jgj February, i8d6. 

^58 ( Prof. Nicol ... ... iSdij Cicol. Lond. Jour., 

(S' ! I . August, 1869. 

1 Campbell of Islay ... 1877 Pai^lel Hoads of Glcn- 

Hoy," printed privately. 

. /MaccullocU tSi; Trana, Gcol. Soc. Lond., 

x«t series, vol. tv. 

Lubbock 18C8 Oeol. Soc, Lond. Jour., 

^ •*' ■*’ 1868 Geol/ Soc. Lond. Jour., 

(loubtful ... August. t 808 . 

Rlov. T. Brown ... 187(5 Proc. Roy. Soc. Edin., 
vgl, viU., March, 1876. 

'^Dakyns 1879 Geol. Mag., Dec., 1870. 

(Dick-Lauder 1 8a j Trans. Roy. Soc. Edin., 

vol. ix. 

Daw of di*bris) Milne^Home 1847 Proc, Roy. Soc.Kdm., *847. 

•—detrital dam.s Do. ... 1876 Trans. Roy. Soc., vol. 

xxvtL, 187G, 

1 Do. ... ... 1877 Trana. Roy. Soc., vol, 
^ ' xxvUi., part i, 1877. 

.9 ( fGeol. Soc. Lond. 'Jour., 

C Agassis (visited 1840) 104a] vol. iU. 1843; "Atlantic 

g BuckUna (do.) 18421 Monthly,"^ June, 1864 

^ / V (Both by Agassis). 

I 1 James Thompson ... 1848 Edin. New Phil. Jour., 

i vol. xlv, 

^ Jamieson ... ... „• 1663 Geol. Soc. Lond., vol. xtx., 

*Z January, 1863. 

Darwin ... 1863 In private ktters, Ac. 

m ,V Antitjuity 06 Man." 

Arclubald Gttjide 1865 '* Scenery and Geology of 
Dam of ( Scotland.** 

g£c?idam..l t873 Trans. Oeol. Soc. Edin., 

... April. 1873. 

Tames Gciklc ... 1873 “ ’ll*® Great Ice Age/' 

Sir HePry James ... 1874 ‘‘Parallel Roads of Loch- 
aber,** Ord. Sur. Off. 

Tyndal 187(5 Roy. Inst.. Juue, 1876 ; 

** Pop. Science Review,'* 
, October, 1876. 

Preittwich 1879 Roy.Soc,Lond.; Na.toice. 

Mayagi 1879, in abstract; 
Lond. Phi], Trans., 1880, 
in full. 

111 .— The Solutions Examined 

After itferrmg to the Traditional theories of Eingta and the 
ilu^ing Koads, adopted by Pennant in his remarkable **Tottr," 
publifilwd m im» h^ told how PUyfair had seen simUar appear- 
wtR exhibited by irrigation works at Brieg, in the Y&his, 
which sugfi:«Kted to him his ettrious solution. 

The Diluvial theory held that they were caused by an immense 
flood frora the Atlantic, through a sinking: of the West Coast, 
nishittjf impiously along these valleys; There w^as no use 
seriously criticising this theory, though adopted in iSfli by Prof. 
Kc^, of Glasgow. 

The Marine theo^ had had many able supporters, from it* 
first suggestion by Darwin, in 1839, to Campbell of Islay, so 
rjeentiy as 1877- The greatest e^nent of this theory was 
Ko^rt in his Andent Sea Margins,” published in 

He held that these Unes were nothing but sea beaches, 
sunllar to those found so plentifully all over the country. He 
contended that otiior lines In these same glens were of the same 
W |hm h^ been shown Mr. Jolly, in 1873, to be 
entirely dlfcent in character, outline, and composition, and 
wew probaWy momines. Mr. ToUy thfcn traversed the Conditions 


wis the^ violated, or failed satkSctorily to aO^unt for, Nos. 

pie Lacw^no theory wotOd be found not open to the same 
ftr ditoUy here was the nature of the dam, 

or bawlw, that cem^ed the waters of the lak^ of which the 
famous Roa<b w«^e ^ aocccssive^oiwsorheaS. TMs theory 
was prppoutidedi in MaocdUoch, the eminent 


geologist^ and early delineator of Highland scenery and geology ; 
but he, along with others, had not condescended on the kind of 
barrier requitod/ TWo styles of dam had been contended for, 
the one of detritus, the other of ice. The Dctrital dam, flrst 
suggested by Dick^Dauder in 1823, hud been adopted by Milne- 
Home, who aoeompanied Robert Chambers to the region in 1847, 
and had written of it then, and t\\ ice since, with an amount of 
observation and detail that were of great and permanent value. 
These writers hrid that the lakes were contained by huge banks 
of dStiSf deposited by the sea and other caujfcs, similar to that 
existing abundantly in many parts of the country. There was 
no doubt whatever that a large number of lakes, pa.st and present, 
had been dammed back by such a barrier in many places ; but if 
the roads were so formed, why were not such remarkable Unes 
(whose character was unique) found elsewhere? Mr. Jolly 
here examined this theory in detail, in conneiction with the 
requisite Conditions, and held that it failed to satisfy many of 
them. How were these barriers so conveniently deposited at the 
required points, when the Great Glen, and the other valleys 
were, according to Milne* Home, filled with similar detritus? In 
the other lakes adduced by him, the outlets were az*€t the dSbris^ 
gradually w’caring it away, while here they existed at the upper 
ends, flowing over hard rock. The roads ended abruptly on 
the hill face, with no remains of the asserted barriers, heaped up 
at their exiremUies^ as might be expected, and was almost 
universal. How were the requltite great accumulations so 
effectlvdy removed, reaching, as these must have done, to above 
1,300 feet? jThe successive roads were on the same hilbface ; so 
that the damming dibris must have been 5vholly removed 
between the Unes at their lower ends, before the new beaches 
were laid down, Mr. Jolly entered into other difliculties attending 
this theory, and finaUy concluded against it. 

IV.— The Glacial Theory, as adopted 
The Glacial theory was started by Agassiz, the great Swiss, 
who hod been accustomed to the work of glaciers, after a visit 
paid to Lochaber in company with Buckland, in 1840. It has 
nad the greatest number of a^erents, Darwin and Lyell having 
also given up the Marine theory for it Its chief exponent was 
Jamieson or Ellon, in on admirable paper published in iS6^. 


entered into a careful explanation of the glaciation of the region. 
He held that the roads were produced by lakes dammed back by 
glacial ice, filling the lower ports of the valleys up to the ends of 
the roads, and gradually retreating with the ameliorating climate, 
at the last stage 0/ the second potation of the Glacial epf ich, imme- 
diately before the final disappearance of local glaciers from Scot- 
land, The abundant rolled dibris at the bottom of these valleys 
w’as laid down by former glaciers, and by tlie sea during the jweat 
depression in the middle of the Glacial period. He described the 
peculiar confi^ratiou of the Ben Nevis Range, witii its parallel 
^tem of valleys opening out, on the south, to the close, deep 
(xlen Nevis and its eastern continuation, and, on the north, to the 
broad Glen Speau and broader GlenMorc. The peculiarity of Glen 
Spean was that it would receive not only the abundant ice from 
the glens opening directly on it on the south, but also the greater 
part of the ice accumulated in Glen Nevis and its continuation, 
by the two outlets of Loch Treig wkI Glen Nevis itself. By 
this meons^ and by its special relation to the highest mountains in 
Scotlaud, it would receive an unusual supply of ice, equalled by 
no other valley in the country. This was proved not only by its 
geographical conformation, but by the superabundant glacial 
remains in the district, of which Mr. Jolly gave full details. 
During the first period of greater glaciation, tne ice from Loch 
Treig, after entering Glen Spean, turned east down Loch Lag* 
gan, and west down the Spean 5 while Glen Roy itself was filled 
with an lce*stream from tixe same valley, which momi out at its 
head, dou/tf the Spey, as shown convincingly by the Ice 'markings 
I there; and the (Jreat Glen aixd its side vieys were also swathed 
I in ice. As the climate improved at the dose of the ice period, the 
I gladers gradually shrank hackw'ards to their source* m the high 
i Nevis glens, which, from their altitude mid neighbourhood to 
the yap<mr-feedini|[ Atlantic, would be the last in the country to 
preserve local glaciers. At that time, from its peculiar relations 
to tiitse gl^ns, Gkh Spean would be filled from its head to the 
sea with a peat iee-stream, resting on the dihds already de- 
I posited by the sea, and moving (dpwly downwards. This 
; streani, entering the south end of Glen Roy, dammed back i 
lake there, fed by its tributary torrents, which has its traces 
in the roods; As the ice gradually shrank in sudpesrive steps, 
the water sfibstded and the lake extended, as shown by thei^e 
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lines, Mir, Jolly here pointed out the position of the suc^ 
ceasive eantrnctions of the ice required to dam the lake, and 
descHbed the abundant evidences of this last stage of the glaoiera 
there, in scratchings, carried blocks, boulder day, &c., and^ in 
the splendid horse*shoe moraines of the Trcig glacier, lying 
intact across and along Glen Spean. He held that thelowe t 
road extended up Loch Treig only a short distance, su^enly 
ceasing there, and not round the whole lake— an additional 
remarkable proof in favour of a glacier then filling that basin 
down to the ends of the roads, where a dam was necessary. 
Similar remarks were made regarding the Glen Gluoy and Glen 
Laggan parallels. 

By means of coloured additions laid over the map, the smte of 
the ice at this period, necesfary to fulfil the requisite conditions, 
was graphically exhibited, Mr. Jolly concluded with an appeal 
to the Society to study the fascinating problem on the pound 
Itself, so as to help to a final settlement of the much 'debated 
question. InverncM had already done honourable work in con- 
nection with it, for the height or the lowest road had been first 
determined by an Inverness man, Mr. \Vm. Paterson, sent there 
for the purpose in 1847 by Mr, Joseph Mitchell, at the request 
of Mr. Kobert Chambers. 

Mr. Horne, of the Geological Survey, Banff, and others, after- 
wards spoke on the subject, and a cordial vote of thanks was 
awarded to Mr. Jolly, 

The reader may consult with advantage, for the better under- 
standing of the subject, the admirable maps of the district of the 
Ordnance Survey, both the six- and one -inch, in which the 
Koads and the related phenomena are accurately and fully laid 
down ; or the special Ordnance selected map of the locality, 
appended to the paper of Sir Henry James, mentioned above. 


UNIVERSITY AND EDUCATIONAL 

intelligence 

Cambridge. — The authorities of both Girton and Newnham 
Colleges have supported the general memorial of 8,500 persons 
in favour of the admission of women to academical degrees and 
examinations, by informing the Senate in detail of their past 
proceedings, the number of their students who have been ex- 
amined informally, none of whom have failed to attain Tripos 
standards ; and both colleges believe that they will be able to 
offer sufficient guarantees of stability and good administration, 
so that the University can admit their students to full academical 
privileges, 

Newnham College ha? now been fully constituted, with Prof, 
Cayley as president. Prof. Adams has ably aided the Women’s 
Educational Association during the last seven years as president, 
and now retires, on the amalgamation of Kewnliam Hall with it, 
retaining his place on the Council, 

Mr. ii. C, Kowe, of Trinity College, is appointed an Examiner 
in the next Mathematical Tripos, and Mr. A. G. Grecnhill 
Additional Examiner, 

Ihr, Alexander Dickson has been appointed Regius Professor 
of Botany in the University of Edinburgh and Keeper of the 
Royal Botanic Garden of that city in succession to Dr. Balfour, 
who resigned some time ago. 

The new representative Council of Education in France has 
been completed by the appointment of a number of official 
members. M. Berthclot has been nominated President by the 
Ministry. A number of sections and special commissions have 
been established, amongst which we must direct attention to the 
Commission for Reforming Secondary Instruction, One of the 
principal features of the Intended reform is to divide secondaiy 
ms^truction Into three different courses, so that any pupil leaving 
the school after having gone through the element^ course 
might have a general knowled^ of the padnciixil subjects whi^ 
are to be investigated more fiifly in the other two courses. 

The University of the City of Pcsth celebrated its hundredth 
anniversary in presence of the Emperor on the i^tb inst 


SCIENTIFIC SERIALS 

AnmUn dtr Physik md Ckmie^ No. 4*— On the propa^tion 
of electricity through current water in tubes, and allied ^cao* 
mena, by E. Pom,— Utenaic theoty of the jfalvanlc current, by 
J. L. lioorweg.-^On the cause of excitation of dectriclty in 
contact of heterogcfneous metals, by F. Exner. — On diffusion of 
salts in aqueous solution, by J, H, Long.— On the rdation 
between propagation of light and the density of bodies by H. A, 


Loren?.— On Stokes's law, by O. Lubarsch.— On after imag^ 
of motion, by G. Zchfuss.^-^upplementaiy note to the paper on . 
currents of the Gramme macVme, by O, E, Meyer a^ F, 
Auerbach. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April *9.—'* Measurement of the Actinism 
of the Sun's Rays and of Daylight." By Dr. K. Angus Smith, 
F.R.S. 


When examining the air of towns and the effect of smoke and 
fogs, I have often wished for a very simple diemlcal method of 
meararing the total light absorbed by tliese gases, vapour?, and 
floating solids. I do rtot undervalue the work of others, out I 
think 1 have obtained a process promising good results with 
great simplicity, although I daresay it introduces its own class of, 
difficulties, 

1. The fundamental fact is that when iodide of potassium in 
solution is treated wdth nitric acid, so small in quantity as to 
cause no change of colour in dull diffused light, a change takes 
place when the same mixture is brought into clear light ; iodine 
is set free and the solution becomes yellow. 

2. The amount of iodine freed can be titrated wdth great 
exactness by the use of hyposulphite, a^ is well known. 

In these two facts lies the whole process ; the first is the new 
part, the second makes lire first quantitative, and its use is of 
cour c part of the novelty, 

3. It is knowm that strong acid liberates iodine. Weak acid 
does so after a long time, but the process is hastened by light, 

4. Heat even to the boiling point does not act so well as light 
{experiments being made in sealed tubes to prevent loss of 
iodine, and with a considerable volume of air). 

5. Heat assists the action of light. 

o. A solution may be exposed day after day so as to give the 
accumulated effect of sunlight, in a measurable condition at the 
end of the time. 

7. The solution of iodide of potassium as hitherto obtained is 
suliject to change. An old solution, that is, one nearly a month 
old, was found more sensitive than a new one in all cases tried. 

8. The result of No, 7 is, that a certain allowance may require 
to be made for this, in those cases where the periods of observa- 
tion with one solution are long, 

9. The amount of allowvtnce to be made for temperature h 
not made out. It is hot certain that any is required in the cases 
when weak acid is used. The weather has not allowed any 
combined action of great light and heat, but wiih heat and ligSt , 
in the rays from an electric light with a parabolic reflector, the 
action was very rapid, 

10. Specimens of experiments (prospective at first), It woa 
found convenient to use a solution of 2 grms. of iodide of potas- 
sium, afterwards changed to i grm., in 100 of w^atcr, and to use 
half of this for an experiment, f.r., 50 cub. ceutims. of the 
solution, which may be called A. 

A nitric add solution having an acidity equal to 1 per cent, of 
sulphuric anhydride was macTe ; this may be called B. Only 
very small portions of B were added to A. 

Examples in which the decomposition was measured by a 
solution of hyposulphite of sodium, which may be called solution 
C w 0*1 grra, per litre of iodine (or as convenient), I shall 
extract experiments made with B solution 0*8 cub, centim., 
because it is an intermediate one (% *4, ‘8, i *6, and 3*2 have 
hitherto been the favourites). 
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:(») a4 houn* exposure to not very bnglit clouds ; (^) in dark: — 


Tamp* xst C ia light 

required. 

(^J Temp, eg* 

Sulphuric acid. 

C. ih dark. 

Ciol. 

required. 

0*4 ... 

... o's ... 

0‘4 

... 0 

0*8 ... 

... 3'9 ... 

0-8 ... 

0 

16 ... 

... 4*9 ... 

1*6 ... 

... 0 

ya ... 

... 6*1 ... 

3‘2 • 

... 0 


tx* There seems, therefore, no reason to doubt that this is a 
true i^otometric process, with special capacities to be developed 
in time, 1 may odd that 1 did obtain better results at the window 
of my house than at the laboratory at the iramc time, the latter 
beih^ neww the centre of the town ; thus the process has done 
the duty it was intended for, although only once tried for this 
special purpose, I am looking to it as an agent specially for the 
exSmination of climate, but of course it may have many uses. 
This process does not aim at delicacy, but at accumulation of 
effect, I have not spoken of a standard ; the results are only 
comparative, but the process may be made to supply its own 
standard. 

ia. Since writing the above it appears that by using sulphuric 
acid some of the fears at first entertained may be avoided, as is 
shown by the following extract 



C sol. required after 
hours’ exposure of A 
to light. 

C. sob re<j|uired after 
50 hours' exposure of 
A t j darkness. 

B sol. 

0*2 ... 
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23‘4 
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3o‘4 

07 
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43'<5 

07 

6*0 ... 

S3'8 
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The temperature of the solutions exposed to light = 13” C., 
kept in darlcness == 22" C. The iodine volatilisrcd l>y heat was 
found so little that it might be ne;^lected here. 

The strength of solutions and the kind of acid to be used may 
vary. Similar results may be got by using bromide of potassium, 
but it is less delicate. The surface exposed and other questions 
require attention, 

• Mathematical Society, May 13.-0, W. Merrifield, T- .R.S., 
president, in the chair. — The following communications were 
made: — On Cremonian congruences, by Dr. Hirst, T.R.S.; on 
some statical and kinematlcal theorem?, by Prof. M inchin j on 
a class of analytical problems, by Prof. Cayley, F.R.S. 


Linnean Society, May 6. — H, T. Stainton, P'. R.S., in the 
chair, — Three Foreign Membens were elected, — Mr. T. Christy 
read a letter from Mr. Blacklaw, of St, Paulo, Ihazil, intimating 
that bis experiment.? to rear the Liberian cofTee* plant had aU 
failed, though different seasons, altitudes, and other conditions, 
without and indoors, had been tried. — The attract of a paper 
by Prof, G* Dickie, notes on algw from the Amazon, was read 
by the Secretary. This collection was made by Ihof. J. W. H, 
Trail, and consists of 288 sj^ecies, wliereof 190 arc diatoms, 31 
desmids, and 67 other alg:c, 9 of the latter being new forms. — 
Prof. P. M, Dmican orally communicated the substance of a 
paper on an unusual form of the genus Agass. 

TMs Was dr'edgcd by Dr. WalJich off the Algulhas Bank, S.W. 
of the Cape of Good Hope* Ita adologicil p<;iiition may be 
doubtful, for the classification of the Ophiuroidea is at present 
full of anomalies j but the specimen itself nevertheless pos* 
sesses unusual interest from the nature of the .so-called dentm or 
chewing apparatus. 7 'hese peculiar dental structures and other 
points wm-e elucidated by the author,— Mr. G. T* Bettany gave 
some reniarks on the vocabulary of botanical tenns in use in the 
description of flowering plants. The author advocated making 
a distinction between terms used in elementary descriptions in 
educational wwka and those used in the terf c aucf complete flora?. 
Under evolution there was much chance of botanical progress if 
terms were olmpLifled and made such as children could compre- 
hend ; but almost every book aiming at comprehensiveness 
became obscure. Tlunking it necessary to give every possible 
variety of terms and to add to them, .it repelled, instead of 
aiding in the wide diffusion of knowdedge. For these and other 
reasons the, aut^bt strongly objected to the now too frequent 
UEc of tri- and p^ysyllablc terms,— Prof, Ray Lankester read a 
paper on the tusks dr the fossil walrus found in the red aag of 
Suffolk. He withdraws the generic name of TrichmiUn^ inf^ti. 
tttted by him in and reihra a scries of later -dUcovered 
large ttWes in the Ipswich Museum, as also his fdrmerly- 


j described specimens, to the living genus Trkktchus^ but specifi- 
cally distinguished in this cose as 71 ffuxieyi. He is inclined to 
think there is tn5ttfl[icient mund for the Mneric subdivisions 
Alcuhtherium and T^k^oSont as used by Van Beneden, and 
moreover signifies his opinion that there is yet no good evidence 
in support of the association of the Suffolk and Antwerp tusks. 
— A short communication, on an irregular species of Amhly^ 
pneustes^ by Mr* Chas. Stewart, was taken as read. 

Zoological Society, May 4. — Prof. W. H. Flower, F.R.S., 
president, in the chair. — Mr, Solater exhibited a specimen of the 
Ibis {G(r0fiti<us comatus)^ lately obtained at Biledjik, on the 
Euphrates, by Mr. Danford, and mode some remarks on it» 
previously -known distribution. — Dr. A, Gunther read a note 
correcting the statement made by him at the meeting of tbc 
Society on January 20 last respecting the occurrence of HoUcan^ 
thus tricchr on the Briti>;h coast. Further particulars receiveil 
by Dr. Gunther had led him to decide that tliis fli^h could not be 
considered as having been caught on the British coast. — Mr. W, 
A. Forbes read a note on the cause of death of a leopard in the 
Society*s*mcnagerie. — Mr, Dobson exhibited and made remarks 
on some bones of the Dodo which had been transmitted from 
Mauritius in 1847-50 by Dr. F, Reid to Sir James Maegregor, 
and having been deposited at Fort Pitt, Chatham, were after - 
wai’ds removed to Netley Museum, — Mr. F, Jeffrey Bell ex- 
hibited the immature specimen of Echinolanipasy referred to by 
him in his communication on Pal(xolampas^ pointing out its more 
differentiated characters, and suggested the possibility of its 
being an example of B. eviformis, — Prof. Flower called the 
attention of the meeting to the fact that a young specimen of 
the Lesf-er Fin Wlmlc (Baiaomptera rostrata)^ fifteen feet long, 
which had been taken off the coast of Cornwall, was now bein;r 
exhibited in London. — A communication was read from Prof- 
J. O. Westwood, containing an account of the species of Saw. 
flies composing the Australian genus Ptr^a of I^acb. — A com- 
munication was read from Dr. W. J, Hoffman on a siuj)posetl 
instance of hybridisation between a cat and a lynx. — Mr. \V. A. 
Forbes read the second and third parts of Ids series of papers on 
the anatomy of Passerine birds. TheoC communications related 
to the syrinx and other points in the anatomy of the Buryia- 
and to the structure of Phihpitta^ and its position among 
the Passeres. — A communication was read from Mr. F. Day, in 
which he gave the description of a new Entomostracon from 
Afghanistan. — Mr. Oldfield Thomas read a paper on a collection 
of mammaU brought from Ecuador by Mr. Clarence Buckley. 
Among these was a new species of Bassaricyont proposed to be 
I called B, allcni, — Mr. A. G. Butler read "a paper containing' 
de.'^criptions of a collection ot Lepidoptera made by Major 
Howland Roberts at Kokeran, near Kandahar, on the River 
Urgundab,— Mr, (L French Angns read a paper containing 
further additions to tlxe marine mmluscon fauna of S^^ih Aus 
tralia, with descriptions of six new species. —-A recend i^aper by 
Mr. Angas contained the descriptions of three species of marine 
shells from Port Darwin, Torres Straits, di^^covered by Mr, \V, 
J, Bednall, and of a new //r/ 4 r frem Kangaroo Island, Soutli 
Australia. 

Geological Society, April 28.— Robert Etheridge, P'.R.S., 
president, in the chair.— Rev. James Oliver Sevan, M.A., 
Arnold Hague, Augxistus Constable Maybury, Henry Peter 
Meaden, William Peregrine Propert, and Francis Randell were 
elected Fellows of the Society. — The following comumnications 
were read ; — Description of parts of the skeleton of an anomorloni 
reptile {Platypodosmrus robusius, Ow.) from the trias of Graaft 
Reinet, South Africa, by Prof. Owen, C.B., F.R.S. The 
author referred to certain triassic reptiles from South Africa, 
already described by him, as showing certain resemblances to 
implacental mammals. Another still more interesting indicatioxx 
of such resemblances is furnished by some remains from Graaff 
Reinet received from Mr. E. J. Dunn. These consist of some 
thoracic vertebiai with portions of rib?, a sternal bone, a 
scapula, and a right humeru?, found Imbedded in one ma-js 
of rock, and of a femur and phalanges, and a |iclvis in anoilier 
masa. The author described these bones m detail. The 
v«rtebi*£e were said to agree most nearly with those ol Duyuodou 
and OudtnadoH, The supposed sternal bone is of a rounded 
hexagonal fom, and is regarded by the author as the anterior 
bone of the sternum proper, which is usually unossified in recent 
luatds, but well ossified in OmUhorhymhus, In the scapula, 
idso, the au^r^^inted out resemblances to that botte in dr«»' 
tkorhynthus^ llie humerus in its general proportions, and 
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especially in the great devdopin^t of its ridges, was also shown 
to resemble the same bone in the Honotremca, The ungual 
phcdiuiges were described as broad and obtuse, probably eon* 
strucied to bear claws adapted for digging, os in Mchidna s 
femur also resembles that of the last-named animal. The author 
remarked upon these approximations to the monotrematooM 
mammalia, in allusion to which he proposed the name of 
pffdosaums rohustus for this animal, the humerus of which was 
loj inches long and nearly 6 inches broad at the distal end. He 
also alluded to the interesting problems opened up by the stody 
of these South-Afrlcan feptiles in connection with their i^rible 
relationships to the low implacental mammalia of KewOuinei, 
Australia, and Tasmania .“Note on the occurrence of a new 
species of Ipianodtyn in the Kimmcridge clay at Cumnor Hurst, 
tnree- miles west otf Oxford, by Prof. J. Prestwich, F.R.S. The 
pit in which the occurrence of /guanonfm was discovered was 
worked in Kimmcridge clay at the foot of an outlying mass of 
Lower Greensand forming an isolated hill. The PorUiind beds, 
w hich occur at Shotover, are here wanting. The bones were 
found in a thin sandy seam intercalated in the clay, and tra- 
versing the hill at least fifteen feet below the greensimd. The 
skeleton %vas probably almost entire ; but, as attention was not 
directed to it until nearly all the clay had been removed, many 
bones were lost and others injured. Several vertebra; oUchthyo^ 
saurus were found in the i same seam, and the characteristic 
Gryphm virpita occurred in profusion. The clay above and 
below contained fossils of Kimmeridge types. The author stated 
his opinion that land probably lay to the south-west of the 
Oxford district. “On a new species from 

the Kimmeridge cloy, by J, W, nulke, F.K.S, In this paper 
the author described in detail the remains of if;uamdon found at 
Cuannor Hurst in the Kimmeridge clay, as described in the pre* 
Ceding paper. They illustrated nearly every part of the skeleton 
of an immature individual, adding greatly to oiu: knowledge of 
the variation of the vertebrse m the several regions of the 
vertebral column, and of the structure of the head and hind 
limbs. In the latter both the tibia and the fibula orticulate (as 
in embryo birds) with the on ca/eis, which bone is now first 
identified in /guanodon* The sacral vertebra; were only four iii 
number, and the species further- differed from the Wcalden 
Jgmnodon tmnielli in the simple character of the serration of 
the teeth, of which tJie lamellae are not mammillated, and in 
having the vertebrse of the trunk and sacrum not so compressed. 
Hie author named the species Igmnodon frestudehii. 

Institution of Civil Engineers, May ii.—Mr. W. H. 
Barlow, F.R.S., president, in the chair. — On Uic manufacture 
and testing of Portland cement, by Major-General H, Y. D, 
Scott, F.R.S., and Mr. Gilbert R. Redgrave.— On Portland 
cement concrete, and some of its applications, by Mr. E, A. 
Bernays. — On Portland cement : its nature, tests, and uses, by 
Mr, John Grant. 

Anthropological Institute, May u.— A. L. Lewis in the I 
chair. — The following papers were read Notes on prehistoric 
discoveries in Central Russia, by C, I L E, Carmichael, M. A.-— 
Notes on the occurrence of stone implements of the surface- 
period in South Russia, by W, D. Gooch.— Notes on the 
Western Regions, by A. Wylic.—On jade implements in 
Switzerland, oy Hodder M. Westropp. — Flint implements from 
the Valley of the Banu, by W. J. Knowles. 

Paris 

Academy of Sciences, May lo,— M. Edm. Bec<pterel in the 
chair. — The following papers were read .'—On the transcendanta 
which play ,a fundamental part in the theory of planetary per- 
turbations, bvM. Tisserand,— On a proposition of the theory of 
elliptic functions, by M. Hermite.— On a rain of dust observed 
from April 21 to 2$, i88o, in the departments of Basses- Alpes, 
Isire, and Ain, by M. Daubr^. This dust gave a reddish 
tinge to snow on the mountains at Barcelonnette, up to a,8oo 
and 3,000 m. (snow further nt> remaining white). Its chief 
mineralogical characters were : effervescence with acids, mixture 
of^ hydfaled peroxide of iron, presence of spangles of mica, 
residue of fusible acids, prin<¥ipaUy feldspathic. The dust is 
thought to be of terrestrial 6ridn,but not volcanic, nor Saharan. 
(Somewhat similar showers fidi in France in October, i84d, and 
May, 1863.) Tim same phenomenon seems (from ’ another hote) 
to have be^ experSe^^ at Antttn {Sa6ne-fct-Loire) on April y, 
!>., ten day^ biiofe.-i-On the co^stelilhe form of magnesium, % 
M. Des aoirimux. Having exim^ fine megnesiuni 

crystals lately obtidned bijr Iff. Dumas, he finds that among Ihe 
rhombohedrio metals ms^erimh is that which, after rint, 


sents the most aoute primitive rhombchedrmu The otymala. in 
question malleable and sectUe; w> deavage was ob- 

served!— On a Ctcadella {Nysitropimm aj^^trutn) Which AttAcks 
the vfnes in the deportment of the Gironde, by M. 

On the law of reciprocity in the theory of munberj. by ITof* 
Sylvester.— On the hew siphon established over the Canal Saint 
Martin, and on the works of sanitation of the Ber^ quarter, by 
M. Le^, The sewers of Bercy (which formerly discharged into 
the Seine) are in some parts lower than thucdlector designed 
for them, and had to cross the Canal Saint Martin to reach this. 
An ingenious system of riphons and trompes was deviriKl to 
meet the difiicuUy.*-^On Imear functions, by M, I’ellet,— Ex* 
perimental researches on the d^ompoaition or some explosives ; 
analysis of products, by MM. Sorran and VidUe, This related 
to decomposition of explosives under a pressure near the atmo« 
spheric. In this case all the explosives Imetate bioxide ofnitro* 
gen and carbonic oxide. It is important, then, in mining 
operations to avoid with all care failure of detonation. — On the 
determination of algebraic integrals of algebraic dififerehtials, by 
M. Zeuthen.— On simultaneous linear equations and on a class 
of non-plane curves, by M. Picard, — On a class of functions of 
two independent variables, by M. Picard. — -On the theory of 
phenomena of interference where rotatory polarisation inter* 
venes, by M. Gouy, He takes a point of view of intcafferenee 
phenomena different from that of Fresnel, and superior in sim* 

e .— On the equipotential lines of a plane formed of two 
unequally conductive, by M, Gu^bhard.— On the mutual 
actions of magnetic needles plunged in liquids, by H. Obalski. 
Two magnetic needles are hung opposite each other (and a little 
beyond the range of attraction) by two unlike poles from very 
fine threads over water in a vessel, which water can be raised 
gradually over them (by means of a connected tube of caoutchouc). 
When immersion begins, the needles draw near each other by 
their immersed parts, and when the immersion has reached the 
third or fourth of the needles’ length, they go together* This is 
probably due to the separating force of gravity being weakened 
by immersion, — Analysis by the graphic method of movements 
produced by excitations of the brain, by MM, Francois Franck 
and Pitres, To the detached tendon of a limb'inascle they 
attached the transmitting myograph ; an electro -magnetic signal 
(of M. Deprezl registered jhe time on the drum, and another 
the excitation. The character of movements caused by 
various electrical excitations is described. As to retardation of 
the movement on the instant of cortical excitatiou, this is found 
constant for a given muscular group in the same animal, whatever 
the form or intensity of the electric excitant, A notable part of 
it is due to physiological resistance of the grey cortical substance. 
Bcj'ond a certain intensity of simulation movements are pro- 
duced on the same side of the body as the part of brain stimu- 
lated, as well as on the opposite, and the retardation for these 
movements is greater. The retardation is greater for hind than 
for fore Umhs.— On a rain of dust at Autun, by M. De Jussieu 
(see above). — M. Be Lesseps presented speciraens of silver ore 
from California, and gave some information about Mr. Maekay’e 
mines at Virginia City, the galleries of w hich have been pushed 
about 1,000 metres, a depth hardly exceeded in Europe (Bohemia), 
Descent is by means of hydraulic motors. 
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MATHEMATICAL JOURNALS 

American Journal of MalkemalicSy Pure ami Applied 
Published under the auspices of the Johns Hopkins 
University, Vols. i., ii, (Baltimore : John Murphy 
and Co.) 

T he American Journal of Mathematics has now com- 
pleted its second volume, and has obtained an esta- 
blished place among the leading mathematical journals. 
Thanks to the Johns Hopkins University at Baltimore, 
America possesses, what has never been attempted in 
England, a quarto journal entirely devoted to mathe- 
matics. 

Perhaps in no branch of science is the literature of the 
subject so exclusively confined to periodical publications 
as in mathematics. The books that are written are 
merely text-books and, in this country, generally have 
reference to certain special examinations. Of course 
there are exceptions which will immediately occur to 
mathematicians, such as Salmon's treatises and Tod- 
hunter^s histories, and the exceptions are more numerous 
in Germany ; but, even when all the books published in 
all languages which arc above the rank of school-books 
arc included, they bear an extremely insignificant pro- 
portion to the amount of original mathematical literature 
contained in periodical publications ; in fact it would be 
impossible to form any idea of the present state and 
extent of mathematical science from any study of the 
books upon the subject. The same is to some extent 
true of all branches of science ; but the want of treatises 
is greatest in mathematics on account of the smallness of 
the audience addressed and the impossibility of express- 
ing even the results in a manner intelligible to the non- 
mathematical reader. 

As a consequence of the scarcity of treatises there are 
many extensive branches of mathematics (such as, for ex- 
ample, the Partition of Numbers) which exist only in the 
periodicals ; and the contents of the latter are therefore 
less transitory, so to speak, than in other sciences, z.t’.,the 
papers are less liable to be superseded by subsequent 
writings and to become only of historical interest. 

A Journal devoted to a special subject always promotes 
activity in that subject, as one paper gives rise to another ; 
but, besides this, it collects in one place many researches 
which would otherwise be widely scattered in the publica- 
tions of different societies ; and this latter advantage is 
much more apparent when, as in the case of the American 
Journal^ its extent is sufficient to enable it to receive 
elaborate memoirs. Thus M. Lucas' '*Th^oric des 
Fonctions simplcment p^riodiques" occupies 90 pages, 
and Mr. McClintock's ” Essay on the Calculus of En- 
largement 'V 61 pages. There is no reason to suppose 
that the majority of the papers contained in the American 
Journal would not have been written and printed, if the 
latter had not existed, but it is a real gain to the mathe- 
matician to have them all united in a single periodical. 

The great increase in the number of mathematical 
journals in the last few years is very remarkable. The 
following is, we believe, a complete list of all the journals . 
now in existence which are exclusively devoted to mathe- 1 
VoL. XXII.— Ko. ssa 


maUcs, with place of publication and date of foundation. 
An asterisk denotes that the journal to which it is prefixed 
admits problems for solution ; — 

America 

^Analyst [Uqs Moines, 1S74], 8vo. 

American Journal* [Baltimore, 1878], 410. 

England 

Quarterly JournaL [Cambridge, 1839], 8vo. 

Messenger [Cambridge, 1862], 8vo. 

Franck 

Journal {Liouville) ... [Paris, 1836], 4to. 

*^Nouvelles Annales ... Paris, 1842], 8vo. 

Bulletin [Paris, 1870], 8vo. 

Germany 

Jourml (Crelle) [Berlin, 1826J, 4to. 

Archiv {Grunert) 'Greifswald, 1841], 8 vo. 

{Zeitschrz/i {Scklomilch),, ‘Leipzig, 1856I, 8vo. 

Annalen {Clebsch) 'Leipzig, 1869], Svo. 

Fortschritte ' Berlin, iSyi], 8vo. 

Repertorium [Leipzig, 1877], Svo. 

Itai.y 

Annali {Tortolini) ... [Rome, 1850], 410, 

Giomale (Battaglim) ... [Naples, 1863], Svo. 

Bulletino\Boncompagui). [Rome, 1868], 4to. 

Belgium 

"^^Nouvelle Corrt^spondance. [Mons, 1874], Svo. 

Holland 

N i CM w Ar chief [Amsterdam, 1878], 8vo. 

Denmark 

"^Tidsskrift [Copenhagen, 1859], 

To these maybe added the [London, 1864] 

from the Educational Times , consisting almost entirely 
of problems and solutions ; and also, although not strictly 
journals, the Proceeding's of the London Mathematical 
Society [London, 1865] and the Bulletin of the French 
Mathematical Society [Paris, 1872]. The object of two 
of the journals, the Fortschritte and the Repertorium^ is 
to give risnmis of papers published elsewhere. It may 
be observed that all the journals included in the above 
list arc strictly mathematical, although in the titles of 
some of them mathematics is coupled with physics or 
astronomy. A few minor periodicals, appearing at long 
intervals, have been omitted. 

Thus of the nineteen journals included in the above 
list no less than seven have been founded in the last ten 
years, while four were founded in the preceding decade, 
1860-70, so that only eight date from farther back than 
i860. The oldest and by far the most celebrated journal 
is CrellCf which has now reached its eighty-ninth volume ; 
many of the most important mathematical discoveries of 
the present century are contained in its pages. 

The publication of problems and solutions in a mpthe- 
matical journal is always to be regretted, as it is impos- 
sible not to feel that the space might be better occupied, 
and that the presence of mere exercises in a periodical 
w'hich should be devoted to the advance of the science is 
undesirable. Their insertion in several cases is doubtless 
due to a wish to increase the number of readers by in- 
cluding a class who would take but little interest in, or be 
unable to follow, original mathematical researches ; but 
the '‘problem for solution" may even be defended on 
scientific grounds, as it is a well-known historical fact 
that not a few of the greatest mathematicians w^ere first led 
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lo lake a strong interest in mathematics by being tempted 
in their younger days to attack such ctuestions. It may 
be remarked also that the mathematical problem has itself 
undergone great improvement since the days of the 
Ladies^ Diary y when the problems usually appeared by 
the side of the enigmas^ charades, &c. These problems 
were generally merely made-up exercises or puzzles — such 
as are to be found now only in examination papers— in 
which the data were wholly fictitious or even ridiculous ; 
the modern problem, especially in pure mathematics, is 
often a theorem, or a particular case of a theorem, of very 
considerable intrinsic interest. It is right to mention 
that the Nouveiks Annaks is really intended mainly for 
purposes of instruction, and that apparently a Continental 
student derives from this publication very much the same 
kind of practice and skill in the treatment of problems 
which at Cambridge he would obtain from his private 
tutor, 

Tlie history of mathematical journalism in all countries 
seems Yei7 similar: first, there is the Annual or other 
periodical, containing at the end puzzles, problems for 
solution, &c., the best solutions and the names of those 
who sent in correct solutions being given in the following 
number; at length these are supplemented by short 
articles on particular subjects — frequently suggested by 
the problems — by t.hc leading contributors. The next 
step is the mathematical journal, consisting of two parts, 
the one containing original papers, and the other — quite 
distinct — containing a limited numVjer of problems and 
solutions. Finally wc have the strictly scientific journal, 
differing in no essential respect from the l\ansactions of 
a society ; and, it is scarcely necessary to remark that, on 
account of the length of many of the formula?, a quarto 
journal is preferable to one of octa\'o size. 

From an interesting account of American mathematical 
])criodical5 by Mr. David S. Mart, which was published 
in the Analyst for September, 1875, it appears that the 
first mathematical journal published in America was the 
Mathematical Con'espondenty which was issued at New 
York on May i, 1804, and of which eight quarterly 
numbers onl)^ were published. The next periodical -was 
the Analyst, or Mathematical Afuseum, of which the first 
number was published in 1 808 ; five numbers only 
appeared. In January, 1825, the first number was issued 
of the Mathematical Diary, which continued till March, 
1832 ; for the first two )'ears it was published quarterly, 
and for the remaining five years annually, thirteen 
numbers in all being issued ; this journal, Mr. Hart 
remarks, “contained besides solutions of problems many 
important and valuable essays on the various branches of 
science, and was the best mathematical serial that 
yet appeared.^^ Tlie next periodical was the 
Mathcfkatkal AJisceMany, which lasted from 1836 to 
1839 ; it had a junior and senior department, the former 
for young students and the latter for mathematicians; 
eight numbers were issued. In 1842 the first number 
appeared of the Cambridge Aliscellany of Mathmatics, 
Physics, and Asirommy^ edited by Professors Benjamin 
Peirce and Joseph Lovering, but only four quarterly 
numbers were issued. 

In October, 1858, Mr. J. D. Runkle published the first 
number of the Mathematical Monthly^ which is by far the 
beet known of the journals which’ appeared previously to ! 


those now in existence ; it contained papers not exceeding 
eight pages in length, notes and queries, and five problems 
in each number intended for students, with solutions in 
a subsequent number* This journal, which seemed to be 
filling a want, unfortunately had to be discontinued in 
1861 in consequence of the war. No further attempt was 
made to establish a mathematical jouma:! till January, 
1874, when Dr, J, E. Hendricks established the Analyst, 
w'hich for the first year was issued monthly and has 
since appeared bi-monthly. This journal, in spite of 
many serious disadvantages due to difficulties of printing, 
&c., has done good service to mathematics in America. 
It is not to be compared to the American Journal as 
regards the importance of its papers, and a considerable 
portion of each number is devoted to problems ; but the 
editor may fairly claim to have done for the encourage- 
ment of the science not less than have the editors of the 
Journal, to which the Analyst may now be regarded as a 
valuable supplement. 

Soon after the foundation of the Johns Hopkins Uni- 
versity, the American Journal was issued (in 1878) under 
its auspices, with Prof. Sylvester as chief editor and Mr. 
W. K. Story'J as acting editor, assisted by Professors 
Benjamin Peirce, .Simon Newcomb, and H. A. Rowland. 
The contents of the journal have been worthy of the 
reputation of the editors, and as regards printing, &c., 
there is nothing to be desired. Among the papers may 
be noticed, besides the numerous and important investi- 
gations of Prof. Sylvester himself, those by Mr. G. W. 
Hill on the lunar theory, by Mr. G. B. Halstead on the 
bibliography of hyperspace and non-Euclidean geometry, 
and by Mr. Story on the elastic potential of a crystal. 
There are also contributions from Prof. Newcomb, 
Prof. W. W. Johnson, Mr. C. S. Peirce, &c., and from 
European mathematicians. Professors Cayley, Clifford, 
Lipschitz, tS:c. 

It will be generally admitted that Prof. Sylvester’s 
researches are amongst the most valuable contained in 
the Journal J one of the most elaborate of these, which 
occupies 60 pages, relates to an application of the new 
atomic theory to the graphical representrition of the 
invariants and covariants of binary quantics. Most of 
the others also have reference to invariants or covariants 
or cognate branches of the modern higher algebra, and 
the great amount of space devoted to this important 
subject is very noticeable. There is a paper by Prof. 
Cayley on the calculation of the minimum numerical 
generating function of the binary seventhic, and Prof. 
Sylvester is now publishing his valuable tables of the 
generating functions and groundforms for binary quantics 
and systems of binary quantics, which he has calculated 
with the assistance of his pupil, Mr. F, Franklin. 

There are other well-known American mathematicians, 
Asaph Hall, Artemas Martin, E. B. Seitz, C, H. Kum- 
mell, &c., who do not as yet appear to have contributed 
to the Journal, although their name^ are familiar to 
readers of the Analyst, and when these arc added to the 
already considerable number of American authors of 
papers in the Journal, it is clear that the mathematicians 
in America are sufficiently numerous to support per- 
ntanently such a journal as that over which Prof. Sylvester 
presides. The American Journal has started and 
fhere is no reason to suppose that it has not as groat a 
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future before it as awaited Crellis Journal half a century 
ago. 

The only method of endowing the research” of the 
pure mathematician is to give him a journal, and this the 
Johns Hopkins University has done for America. Two 
years ago it seemed a question whether it was worth 
while to apply to the Cambridge Commissioners to endow 
mathematics in a similar manner in England. On the 
whole it seemed better not to make such an application, 
as the obvious difficulties in the way of the editorship, 
&c., of a subsidised journal would be considerable, and 
the existing journals, which support themselves, seem to 
fairly meet the demand. But for the foundation of the 
London Mathematical Society in 1865 the want of a large 
mathematical journal would have become pressing ; as it 
is, the Procmlings of this Society may now be regarded 
as taking the place of a leading English journah The 
journal, however, has two important advantages over the 
publications of a society : ( i) the printing of the papers 
is unaccompanied by the formalities of reading, being 
reported on by referees, &c. ; (2) the journal is much the 
more procurable, especially if separate numbers be 
required ; it also affords more rapid publication. 

J. W. L. (if-AISHER 


OUR BOOK SHELF 

Six Life Stxidus of Famous Woman By M. Bctham 
Eelwards. (London : Griffith and Farran, 1880.) 
This is a readable and instructive collection of studies, 
containing, among others, notices of two women notable 
in their different ways in tlie history of science — Caroline 
Herschel and Alexandrine Tinnd, the famous African 
explorer, The studies are marked by care and neatness, 
and are on the whole fair estimates of the work and life of 
the subjects. They are accompanied by six well-excculed 
steel portraits* 


LETTERS TO THE EDITOR 


[ 71u Editor docs not hold himself resfansiKc Jor of inio ns expressed 
by his correspoffdintSn Neither can he undertake to return, or 
to eorrespond mth the tvriters of, rejected manuscripts. No 
notice is taken of anonymous eommtmicatiom, 

[TUtf Editor ur^^ently requests eotrespondents to keep their Utters as 
short as possibh. The pressure on his sface is so great that it 
is impossible otherudse to ensure the appearance even of com- 
munkaiions eoniaimn^ intei-esiins and novel /acts,] 

Lord Rosse’s Telescope. 

In nn article in the Times newspaper there occurs the 
passage — “With regard to the mighty mirror of the Parsons* 
town reflector M. Stnive has sjioken in no very complimentary 
terms. It was said of Sir W. HerscheVs four-feet reflector that 


it ' bunched a star into a cocked hat ) ’ but even this is scarcely 
less satisfactory than M. Struve^s remark that at Parsonstowa 
*thcy showed me something which they said was Saturn, and I 
believe^ them.*'* ITiis revival of the statement attributed by 
Mr. Proctor in Frazer^ s Magazine for December, 1869, to “a 
distinguishing {sk] astronomer," has called forth the appended 
letter from the Imperial Astronomer of Russia. It is satisfactory 
to r^ciye dirtot from M. Struve a statement of his experience 
of the perfdrmance of the six-flwt instrument. Rossk 

8.W.; May *6, 1880. 


«v«miae A hriend coa- 
i"*,**** *“ flJ# OT»m» «rf Aptfl 3, under the 

? wfloctor ooaetnwted by your late fiher. 
1 b^ leavi to say that those eaptowlottl ate altogether invented 


by the anonymous author of the note, or, at least, quite a 
voluntary ana thoroughly wrong interpretation of whftl I 
have said. 1 am sorry my name is abused in such a manner by 
people who probably have a design of their owm in depreciating 
the performances or the iastrumenl, the construction of which 
marked In itself a high progress in optics and mechanics, and 
which in its space-penetrating power has not liad any rival until 
now, though certainly with regard to deflmtion (particulary 
when the mirror is considerably out of horizontal position) there 
arc other instruments superior to it. “ 0 i'TO STRUVE 

“Pullcova, April 14 " 


Brain Dynamics 

In his clearly-wTitteu letter on this subject Mr. Tolver Preston 
seems to think that the reconciliation which he offers between 
Free Will and NeccisUy is a novel one. In this, however, he is 
mistaken, as the supposcdrecoDciliation was very disiinctlys t.i ted 
by the late Prof. CUfford in his lecture at St. George*s flail on 
“Body and Mind," But of more importance than the novelty 
of the reconciliation is the nucstion as to its validity, and it 
is on this question that 1 shall make a few remarks. 

The suggested reconciliation is as follows : — Ko xq bolder of 
Free Will can desire to maintain that a man may ad, nr desire 
and will to act, otherwise than in conformity with hh character ; 
for to maintain this woxdd Ixj to maintain that a man may act nt 
random, without reference to any fixed principles of action, and 
that the Will is fr.:c only in the sense of being erratic. But if it 
is admitted that by freedom of the Will js nicairt freedom to 
choose within the lines laid down by previous character, and 
freedom, therefore, to shape future character by present volitions, 
it follows that xtpholders of the Free Will doctnne ought not to 
quarrel with those who uphold the doctrine of Necessity as dub 
to “brain dynamics/’ ; for the latter doctrine supplies the very 
basis which the former doctrine requires. It shows To//y the 
W^ill always acts in accordance with previous character; it 
shows that the Will can never be free in the sense (d 
t>cing htwles.q or not determined by adequate cau. t*s ; and 
it shows that the Will must be free in the sense of being 
able to choose between motives supplied by the stnicUire of pre- 
formed character. Thus, it is represented, believers iix Free Will 
ought to welcome modern physiology with all its “maierialistic " 
deductions from “brain ciynamics " to mental change^.. For, 
unless these persons desire to laud themselves in that quagmire 
of hopeless nonsense — the conclusion that volitions are 'uncattsed 
—they have no alternative but to conclude tliat volitions are 
determined by motives, which are themselves determined by 
previous character. But if once volitions arc tluxs conceded 
to enter the stream of causation, the more rigid the causa- 
tion, the better for such freedom as remains, seeing that the 
latter, if always strictly determined, can never be lawles,s or 
erratic. Now of all things rigid, that which is least open to any 
suspicion of laxity is physical causation. Consequently, if the 
Detcrminkm of Psychology admits of being rcsalvt;d into the 
Neurility of Physiology, believers in the Freedom <>f the Will 
ought to rc>t peacefully satisfied that while they arc free to act 
wiUun the limits prescribed by their own characters, they have the 
sure and certain guarantee of idiysical causation that their volitions 
can never break out into activity at random. Or, as Mr. Tolver 
Preaton puts it : “ Solely in virtue of the fact that there is strict 
Causal Sequence in nature are the actions brought into strict 
coftf<Kmity with individual brain structures (or with character). 
If the principles of dynamics were not ri^id, or if tlie laws of 
nature w'erc liable to alteration, a man’s actions might sometimes 
be in harmoxxy with his brain structure [character], sometimes in 
discord with it ; or any number of persons, though possessing 
totally different brain-structiircs [characters], might act identi* 
cally* The questionable expediency of the procecdiii^^ of those 
who are dispo.sed to grumble at what they term the ‘ iron ’ huvs 
of nature becomes apparent here." 

Such, I think, is a fuU statement of the suggested reconcilia- 
tion. I shall now proceed to show that as a reconciliation it is 
utterly futile* 

There la nothing to be said against the reasoning as fat. as it 
goes; but it is curious, if not unsatisfactory, that both Prof, 
CBflbrd imd Mr, Treston should liave performed their little jpky 
without letting u» know that the Prince of DcnmAfk ha* been 
omitted. His name in this case is Responsibility* No doubt it 
is [perfectly true that the suggested reconciliadon shows to all 
beuevers in Free Will that their belief ought only to include 
freedom “as freedom to act in accordance wiUi" dwacter; 
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thdt **sucH freedom acluaUy exists ; " and that **thc very condi- 
tion for its existence is seen to be tlie prevalence of that strict 
causal sequence in nature demanded by the Neces atarians.” But 
aUbou,i;h the suggested reconciliation shoe’s all this« it fails to 
extend to the upholders of Free Will the relief which they most 
require^ for the procuring of which tludr doctrine- was conceived, 
and f(/r the contimiance of vrhicli their doctrine is continued, 
notwithstanding the manifest and manifold absurdities which it 
involves. That the supposed reconciiuUion here fails, seems 
almost loo obvious to require show ing, Tlic more certainly it 
can be proved that every volition is ilie resuK of delinite causes, 
and therefore that the character — even in that part of it which is 
formed by all previous volitions — isals? tin; result of definite 
causes, the Jess possibiJify is there of justifying the sense of 
Rcipousibility, 

Unless it can be shown that a man is respr)nsil>lc h)r the character 
of his character it is non ^ense ti) speak of him as responsible for 
his actions, when these arc determined by his volitions, which, 
i« turn, are determined by his cliaractcr. Can it, then, be shown 
that a man is rc,six)nsiblc for the character of his character? 
Obviously not, either upon CJiffordV view or any other. It is 
futile to speak of a man as ** the architect of his owni character ; 
for, according to the hypothesis before 115=, he is nothing of the 
kind : his character has been built up stage by stage, first by 
hereditary transmission, next by ninuhcrlcss unintentional iiiflu* 
cnees acting both from wdthin and from wilhouf, and lastly by 
numberless acts of volition, every one of w Inch was strictly de- 
termined by causes, and therefore was what it was by w»ay of 
inevitable necessity. It follows, 'therefore, that the supposed 
reconciliation between Free Will and Necessity tends rather to 
emphasise than to diminish the dilficuUy ; it 'shows more clearly 
than ever that the sense of Kcs]>onsibility, and the correlative 
ihCase of Praise or Blame, are alike incapable of any logical justi- 
fication, No doubt the sense of Responsibility, the love of 
Praise, and the dread of Blame act as powerful motives to voli- 
tion; but this fact clearly does not justify either the feeling of 
responsibility in him w-ho acts, or the feeling of approval or dis- 
approval in him who ol)sej ves. 

But it is of importance also to see that it is quite as impossil)lc 
(0 justify these feelings by the doctriue of Free Will as it is by 
the doctrine of Necessity. For if volitions are uncaused, or but 
l>artly ami irregularly caused, it is clear that neither moral 
respon-ibility, nor praise, nor blame can attach to the unfortunate 
man whose actions are not guided even liy the hand of Providence, 
but occur bv way of inexplicable caprice. 

What, tnen, it cannot but be asked, is the psychological 
explanation of these deeply-rooted feelings of Responsibility, 
Praise, and Blame, which can never be eradicated by any evi- 
dence of their irrationality? To me it appears the onl^ answer 
is tlmt these feelings have been gradually formed as instincts, 
which, while undoubtedly of much benefit to the race, arc 
destitute of any rational justification. Geokgic J. Romanes 

The Inevitable Test for Aurora 

In Nature, vol, xxii. p, 33, is an implication, if not also a 
declaration, that the limits of height in the atmosphere, at which 
the Atirora Borealis both can, and cannot, appear, have been 
a;Ticertained by those world-respccted scientists, Messrs. Warren 
iSe La Hue and Hugo W. Muller, F,U,.S,S. both. The skill of 
their exj^enments, the sulficiency of their exhausting apparatua, 
and the )>ower of their tmequaUed chloride of silver battery are 
beyond all question ; and they did, without doubt, ascertain in 
a very complete manner at what particular degrees of rarefaction 
of certain glass vessels, their electric discharges therein, took 
such and such appearances. 

But w hat proof do they give that those appearances w^cre 
aurora ? 

They mention carmine- coloured discharges in the denser air, 
salmon-coloured in more rarefied, and pale milky white in the 
highest rarefaction of all. But those colours, as judged of merely 
by the eye, are little proof in themselves of the presence of 
one and one only out of a number, of different things, ele- 
ments, or manifestations somewhat similarly coloured. So 
that although I wpuld not presume to be too confident of the 
sufficiency of the test I am about to set before those eminent 
men, still, as I was obliged to have the honour of presenting It to 
that admirable electric philosopher, M, Gaston de Plant^ of 
Paris, three years ago, when he described with his equally 
wondrous collection of “secondary” galvanic-battery pots and 


currents of terrific Intensity, the aurora like effecU it produced — 
impartial justice demands the same test to be presented now to 
our best physicists on the west of the British Channel. 

Now the test is simply this t did the F.R.S.S. gentlemen fee 
in their electric lights the late M. Angstrom’s one citron line of 
aurora ? — that line Wng so invaluable an indication of aurora’s 
presence, though hitherto un interpreted (see Rand Canon's 
laborious book of Aurorae ') ; and without which strange linear 
hieroglyph written from Creation most legibly on its forehead, 
no aurora has ever yet been seen by mortal man properly equipped 
for the occasion. And, inosuiuch as the learned F.R.S.S. speak 
of so many variations of red— as carmine, rose, anti salmon 
colours of various kinds— while I had the opportunity of calling 
attention in NATURE in 1S72 to the remarkable fact that mau^e 
all the violent variations of auroral red to the eye on that occasion, 
there was only one and the same red line in the spectroscope 
through every one of them— did the London scientists sec that 
unique red auroral line manifesting itself through all their various 
artiheial reddish tints; or, had each tint a line or lines peculiar 
to itself ; ot was there no red line whatever to be seen, though 
they looked for it never so earnestly ; or is that crucial part of 
their experiment described elsewhere than in Nature, vol. xxii, 
p. 33? PiAxzi Smyth 

15, Royal Terrace, Edinburgh, May 17 


Variability of 60 Cancri 

I FOUNT) the above to be a red star in 1874, and the Rev. Mr, 
Webb, in the same year, made independently a similar observa- 
tion. It appeared to me of 8 magiuiude, as it did also to Mr. 
Webb. - It is numbered 212 in my Bed Slar^ Caialogue^ where, 
considering Argdilmler’s previous estimate of about 6 mag,, I 
remarked that it might be variable. This appears now certain, 
as on April 27 of tlie present year, and again on May 17 , 1 found 
the star to be 5 mag. and red -orange in colour. Dr, Copeland, 
of Dnnecht, replying to a letter on the su>>ject, informs me that 
on referring to various authorities, he finds estimates of the star’s 
magnitude from 5 by Lalande to 7 by Bessel, and in W. B. it is 
marked 8. As I have seen it in both extremes, the recorded 
differences cannot be ascribed to inaccuracies in diiferent observer.^, 
and I must regard the star as a remarkable variable well worth 
special notice. It is now passing away from us, but 1 saw it so 
late as May 17 in very bright twolignt, and its proximity to Alpha 
gives facilities for estimations of colour and magnitude. 

MiUbrook, Tuam, May 21 John Bikminouam 


Notes ot the Cuckoo 

I REMARK that all the cuckoos here intone in a minor key, 
except one, w'ho alone does not flatten the 3rd of the tonic. 
The key is in all cases precisely D of concert pitch, as proved 
by a tuning-fork, and the first note is F on the fifth line. In 
quality of voice the Major is not equal to the others, while he 
aflfects a certain jcrkincss of style tliat in no small deme 
deteriorates his performance. It also wants the plaintive emset 
of the minor key, I confess I am not very learned in these 
matters, and a major cuckoo may not be so rare a bird on the 
earth after all ; but I do not recollect ever having noticed one 
before. All the other cuckoos that I have remarked were 
minors, and, whatever may be the reason of the distinction, I 
cannot, at least, regard it os connected with difference of sex. 

Some years ago I wrote to Natuke concerning a cuckoo who 
used to surprise me with a third note interposed between the 
mediant and the key-note, John Birmingham 

MiUbrook, Tuam, May 21 

PaU of Dust 

Extract from a letter to Sir B. C, Brodie, dated May i 

Campapie, Montfeld, Mustapha SupirieUr, Alppr 

I WRITE to-day just to enclose you some curious red dust 
which fell all over Algiers last Saturday (April 24), the air quite 
still, and sky of a cunous orange colour, everything looking as 
though seen through a yellow glass. The next morning this 
powder was swept up in large quantities in our court, all the flat 
roots being also covered, and the flowers qmte spoiled. It jfell 
again the two following days, but rain followed and turned it 

* Aurorie and thejr Spectra/' by J. Rand CAjHfon, F.R.A-S. (Looddii i 
£. and P. Spon, Charing Cross, 1879.) 
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into mud, which statncd our whiter ashed walls a reddish brown, 
I see that it fell in Sicily on March 29 and 30. , . . It is 
quite a different colour from the dust the sirocco occasionally 
brings tis. 

Monkeya in the West Indies 

You have recently had communications in Nature (voL xxi. 
p. 131 and 371) from two gentlemen residing in the Island of 
Dominica, in the West Indies, Messrs, Edmund Watt and John 
Xmray, on the incorrectness of Prof. Mivart^s statement, in his 
paper on “Tails,** regarding the non-existence of monkeys in 
these islands. 

These gentlemen are guite ns much in error as Prof. Mivart in 
asserting that the only islands where monkeys are to be found 
are St. Christopher and Nevis, and Mr. Imray especially, who 
says, “ It certainly appears remarkable that no species of monkey 
should exist in the wild state in any of these islands along the 
whole range from Grenada to Jamaica,” with the exception of 
the two already named. 

Not only are there monkeys in the Island of Grenada, but 
they exist m large numbers, and enjoy all the wildness that the 
deep forests of the mountains secure to them. 

Riding across the country over the mountain ridges, these 
animals are frequently to be seen skipping amongst the branches 
of the surrounding trees, and they have often been shot by 
sportsmen who have ventured into the “ high woods.” 

Exciting rencontres have been met with by those who have 
gone in pursuit of the monkeys. When one is shot at it sets up 
a /;i»«/,** that, like the whistle of Roderick Dhu, — * 

. ^rrisons the glen. 

As if the yawntna hill to heaven 
A subterraneous host had given," 

and from all sides you are pelted with nuts and seeds and boughs 
gathered from the trees by the offended tribe. Should you 
succeed in maiming or killing one of them, the survivors assume 
so threatening an attitude that, being as a rule singlehanded, 
you are quite content to retire from the scene of the contest, 
consoling youritelf with the reflection that discretion is the better 
part of valour. 

It is even difficult to secure the skin of one of these animal?, 
for if there are numbers present, when one is shot the others 
bear away their injured brother beyond your reach. 

It can therefore be readily understood how difficult it is to 
obtain one alive. Not long ago, however, I thought I had 
secured a prize. One of these “natives ** was brought into the 
town for sale. He was such a handsome fellow, and looked so 
interesting, that I determined to purchase him. What I was 
particularly struck with was his being so tame, as he allowed 
me, without moving a muscle, to place my hand upon his head 
and about his face. Having been called away for an instant, I 
missed my opportunity, as he was taken by another gentleman 
who had come up in my absence. That same evening 1 saw 
him again, and on a closer examination I discovered the cause of 
his docility. He was blind I That was the reason he had been 
caught BO easily. 

It is not at all to be wondered at that neither Rochefort, Dvi 
Tertse, nor La Bat, the three earliest writers on these inlands 
(moted by Mr. Imray, mention the existence of monkeys in 
Grenada, They had no opportunities of knowing it, l.a Bat 
alone travelled about the island a little, but this was^nly on our 
western coast, and the Caribs, who might have informed them 
on this subject and on many others, had been most carefully 
exterminated by their countrymen, I). G. G. 

Grenada, April 27 

In a letter that appeared in Nature, vol. xxi* p. 371, on 
“Monkeys in the West Indies,** I observed that it seemed 
remarkable “that no species of monkey should exist in the wild 
state in any of the W^t India Islands along the whole range 
irom Grenada to Jamaica,” &c, Since writing the above 1 have 
discovered that monkeys are abundant in Grenada in the w ild 
i^*®t-****^ that they are very destructive to the growing crops, 
** Castle), w ho took exception to 

I s^teraent in regard to the existence of monkeys 

“ the west Indies, colled my attention also to this fact. 

Have me^ Greni^a opes been introduced, or are they indi* 
genous ? is the qu^tioi^ if indeed it be a question. The historic 
evidence points, I think, conclusively to their introduction, 
though I -have not been able to ascertain the when and the how, 


as in the case of St. Kitts. The two old French authors quoted 
in my former letter — Rochefort, 1665, and Du Tertse, 1667— 
enumerate the mammalia at that lime existing in the Antilles 
as known to them, and Du Tertse was well acquainted with 
Grenada i but no species of ape is amongst the number. 

A letter from Mr, Sclater in Nature, vol. xx, p. 153, proved 
that the St, Kitts Monkeys were referable to the fpreen monkey 
{Cerco/it^eeus calHtrUhus^ Geoffr.) of Western Africa. Can Mr. 
Sclater or any of your readers give similar information regarding 
the species or the Grenada ape ? 

1 have been informed that apes are also to be found wild in 
Montserrat. 

Sir Robert Schomburgk, in bis “History of Barbados,” says, 
wdth reference to the Quadrumana : “The most interesting [of 
the mammalia] is the Barbados monkey, now nearly extinct, 
although formerly so frequent that the Legislature set a price 
upon its head. I have much to regret, on account of natuml 
history, that my endeavours to procure a specimen for the pur- 
pose of determining the species have entirely failed. From the 
outer appearance of a living .specimen I consider it to be Cepus 
[Cetfus}} capuctmtSf Geoffr,, the Say, or Weeper, or a very 
cloKcly-allied species. It is not likely that it was introduced, as 
the first settlers found it iu large numbers on their arrival,** 

Prof. St. George Mivart, who stands in the foremost rank as 
an authority on all such matters, in an article on “The Geo- 
graphy of Living Creature?,” in the ConUvt^rary Rtview for 
February last, makes the following remarks: — “The West 
Indian Islands, again, are admirably .suited for such creatures as 
apes, yet none arc indigenous to that region, though they rapidly 
increase when they have been introduced.’* He says in a note : 
“ Trinidad is really a detached part of the continent of South 
America,” 

As all the historic facts go to prove that no species of the 
Qnadrumana existed in the Lesser Antilles when first .settled, it 
certainly does appear much more probable that the apes slated to 
have been found in Barbados by the first settlers had been intro- 
duced from Trinidad or the South American continent than that 
they existed as native to the island. JOHN Imray 

Dominica, April 24 

The Recent Volcanic Eruption in Dominica 

I AM indebted to Mr. Thomas Raine, of the Colonial Bank, 
Barbados, for the following analysis of the volcanic dust w'hich 
fell in Roseau — the capital of that island — and the surrounding 
country during the eruption from the crater of the “Boiling 
Lakc’^ on January ii in the present year. The analysis was 
made in the Analytical Laboratory, Barbados, on January 19, 
by Mr. George Hughes, formerly senior assistant to Dr. A. 
Voelker, F.K.S., the sample of volcanic dust having been 
collected during the eruption and forwarded immediately after- 
wards to Barbados. Mr. Hughes thinks that the dust “has not 
beeq exposed directly to the action of fire to any extent, or the 
percentage of oxide of iron would have been higher and the 
pyrites less — oxide of iron being one of the products from the 


combustion of pyrites.’* 

Aluminia ‘64 

Moisture 3*26 

Oxide of iron '45 

Sulphate of iron 14 '46 

Sulphate of lime 1*42 

Carbonate of lime *39 

Magnesia .. -32 

Alkaline salts, loss in analysis, &c *47 

Insoluble siliceous matters 7^*59 


100*00 

Eomund Watt 

Government House, Cape Coast, West Africa, April 23 

Cup Stones, Cup-Marked Stones, or Cups and Rings 

The interesting paper on “ A Scottish Crannog*’ in Nature, 
vol. xxii, p, 13, U illustrated on p. 16 by an engraving (Fie. 3) 
which exactly represents the “ Cups and Rings *’ that have long 
excited the curiosity of anthropologists on Rombald*s Moor, near 
llkley. West Yorkshire, These markings, which I have ex- 
amined within the past week, are on detached ftaltish rocks of 
millatone grit, immediately to the south-west of the village of 
Ilkley, and near to what are known as the Panorama Rocks, 
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Ou one piece of rock there ^re at least thirteen of the marki^ 
and the rings or grooves round the central depression 
vary in numbers from one to six. Mr, Joseph Lund, of Over- 
dale, IlkW, who most politely guided me to the stones in 
question, also showed me, in ms own garden, n large block of 
grit, bearing some of these markings, from each of which is a 
fHstrkt channel cut to the ee(gc of the rock. There have been 
many theories as to the significance of these markings, lias 
their use been yet ascertained ? 

K. Morton Middleton, Jun. 

West Hartlepool, May 15 


A Double Egg 

The other day on opening an egg, certainly a fine one, I found 
inside another perfect egg, so far as shell and the white part are 
concerned, but with only a faint streak of yellow for yolk. Doulde 
yolks are common, but I never saw, or read of, a perfectly 
formed shell inside an ordiriary one before. If you think it 
worth notice, I send it for that purpose. T, Allwood 

Stafford, May 14 


COMP AH AT/VE ANATOMY OF MAN^ 

II. 

ITH regard to the cranial characters of the Americans 
^ * the same difference of statement is met with as in 
respect to their external appearance. Morton^s assertion 
of the general sameness in the skulls from all parts of the 
continent has been contested by others. But the contro- 
versies relating to this subject have nearly all turned upon 
one character alone, that is, the relative breadth of the 
cranium compared to its length, to the neglect of many 
others probably of equal importance. The prevalence of 
artificial cranial deformity, spoken of in a previous lecture, 
causes some diflficulty by limiting the number of crania 
possessing their natural form at our disposal ; but still 
there is sufficient evidence to show great variation in the 
cephalic index of American skulls. Although such 
^rente dolichocephaly as is met with among the Eskimo 
18 very rare among true Americans, the larger number of 
crania of Indians, excepting those inhabiting the west 
coast of North America, and the region west of the Andes 
in South America (Peru and Bolivia), as well as Patagonia, 
in all of which regions brachycephaly prevails, arc either 
mesaticephalic or moderately dolichocephalic. But the 
two forms are curiously intermixed, or at all events found in 
different tribes inhabiting contiguous regions, much, in 
fact, as they are in Europe. As the inhabitants of the 
extrerqe ends of the continent, the Eskimo and the 
Fuegians, are both dolichocephalic (though in the case 
of the latter the evidence of cranial form is not yet so 
complete ae might be wished), and as certain skulls, 
apparently of great antiquity, which have been discovered 
in Patagonia and Brazil are of the same form, it has been 
conjectured that the primitive inhabitants of the continent 
were a race with long and narrow heads, and that the 
brachycephalic race are later intruders. 

The characters of the skeleton of the face exhibit, as is 
so often the case, greater uniformity than those of the 
cranium proper. The frontal region is almost universally 
low and retreating, and the supraciliary ridges generally 
well developed in the males. This and the form of the 
nose distinguish them from the majority of Asiatic Mon- 
gols, Nasal bones, compressed laterally, hollowed near 
their upp>er end, ^d forming a salient projection forwards at 
the lower end, giving the characteristic high bridge to the 
nose of the living face, are found in the great majority of 
American skuUs^m aH pans of the continent. The ten- 
dency to a narrow forin of nasal aperture (so very marked 
m the Eskimo)prevails throughout the American continent, 
the average index of tij speclihens being 47*2, which ijs 

FloWbrVlaClartts at th* Royal Colk|a ^ 
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almost as low as that of Europeans, while a really platyrhlne 
nose, such as is the rule among negroes and Australians, 
is rarely, if ever, met with. The form of the orbit is also 
characteristic, being almost invariably large, round, and 
high, having an average index in 129 examples of 91*5. In 
the artificially-flattened beads this index is greatly in- 
creased, as the depression of the forehead drags the 
superior matgin Of the orbit upwards, often so much as to 
cause the vertical height to exceed the horizontal diameter. 
The malar bones are always full, and project laterally, 
and the nasi-malar angle, though somewhat diminished 
by the saliency of the nose, approaches to that charac- 
teristic of the Mongolian races. In the projection of the 
jaws forwards the skeleton of the face holds an intermediate 
position between the orthognathous white and the prog- 
nathous black races, in a great many cases inclining 
towards the latter. The lower jaw is large and the chin 
fairly prominent ; the teeth are of moderate size and 
vertically implanted. Morton found the average cranial 
capacity of 155 ancient Peruvian skulls to be as low as 
75 cubic inches, less than that of almost any other known 
race. It has been thought that some error may have crept 
into his method of measurement, but his estimate is 
probably not far wrong, as the average of 47 male skulls 
in the College collection is 1,345 cubic centimetres, or 
82 inches, and of 50 females, 1,194 c.c., or 73 inches, 
giving a mean for both sexes of 77 cubic inches. On the 
other hand the barbarous tribes of Indians of both North 
and South America gave, in Morton*s hands, an average 
capacity (for both sexes) of 84 cubic inches, and the 
Chinooks, from the mouth of the Columbia River, have 
remarkably capacious skulls, the average of 7 males in 
the College being 1,589 c.c, (97 inches), larger than those 
of any other race, but these may be rather exceptional 
specimens. It is, however, perfectly certain that the 
crania of the comparatively civilised Peruvians were 
much smaller than those of either the Indians of 
the North-West, or the Patagonians, or even Fuegians ; 
but, as Morton remarks, the former, living under a 
thoroughly organised paternal despotism, seem neither to 
have thought nor acted except at the dictation of a master, 
while the brain of the savage was always in a state of 
activity to jprovide against the necessities and dangers of 
his daily life. But it must be recollected that the stature 
of the Peruvians was much less than that of the hunting 
tribes, and it is also possible that the difference may de- 
pend partly upon some general law connecting the size of 
the brain with the prevailing temperature, as inhabitants 
of cold regions have usually a larger brain capacity than 
those who dwell within the tropics. 

The general characters of the American cranium 
zre thus rather negative than pdsitive, but on comparing 
it with the cranium of other races, it will be seen that it 
has no affinity whatever with that o( any of the nevoid 
people, Australians, Melanesians, or true negroes. From 
these it differs in every essential character, but with the 
Mongolian cranium it presents mkny affinities, espedsdly 
in the form of the orbit, the narirowness of the hose, and 
the great size and forward projection of the malar bones. 
It is by the latter character especially that it differs from 
the European cranium. The prominence of the nasal 
bones is sometimes the only distinction to be found between 
^dican and North Asiatic skulls. Although Mongolian 
in the general type of face, it never presents such an 
ex^me exaggeration of that type as is to be seen in the 
Eskimo, from which it can always be readily distingui^ed. 
The best argument for the unity of the American race 
(mtif the word in a broad sense) is the great difficulty of 
jorming any natural; divisions founded upon physical 
char^ters. Although certain specif mocMcations piew 
you in different districts, and the Mongolian Tosemblance 
is greatest on the north-western coast, the sairie form 
constantly raafpears at widefy sepamed parts of * the 
continent.' Skulls froni VancbttvetVlslaftfd, front 
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attd from Patagonia, am be shown which are almost 
undistinguishable from one another, but the materials at 
hand, at all events in European collections, are not yet 
sufficient for following out this interesting investigation 
to a satisfactory conclusion. 

JRaca of Africa.— -Oi the great primary divisions of the 
human species no one is more distinctly characterised than 
the Negroid race, if under this term we include the whole 
of the dark-coloured, frizzly-haired people who inhabit 
considerable portions of the equatorial region of the 
so-called Old World, from the West Coast of Africa 
eastward to the middle of the Pacific. The oceanic 
branches of the group are not at present under considera- 
tion, but only those which inhabit the continent of 
Africa* The physical features of the Ethiopian negroes 
have remained unchanged since the earliest historic 
period, as they are depicted in ancient Egyptian drawings ^ 
much as we see them now, but geographical and geologi- ; 
cal considerations tend to indicate a much vaster antiquity | 
for the race. The present northern limit of the negro 
population of Africa, extending from the River Senegal j 
On the west across the continent in a nearly due easterly i 
direction, corresponds with the Ethiopian region of : 
zoologists, characterised by a fauna altogether different ^ 
from that of the more northern parts of the continent. The 
cause of this difference is accounted for by the undoubted 
fact that at a comparatively recent geological epoch the 
Sahara was covered with sea, and the portion of Africa 
lying to the south of it was isolated from the great conti- 
nental track composed of Europe, North Africa, and 
Asia, The distribution of the races of man so closely 
coincides with that of the remainder of the fauna that it 
is natural to suppose that it [must arise from the same 
cause, and we may thus attribute to the long separation 
of the races north and south of the Sahara, during the 
period in which the waters of the Atlantic flowed over it, 
their strongly opposed physical characteristics. Since 
the two races have come in contact by the drying up of 
these waters much intermingling, has taken place along the 
frontier line, but, considering the immense period of this 
stage of their existence, it is remarkable how little the 
original geographical boundary has been shifted. 

The physical characters of the negro, in liismost typical 
form, as found in the equatorial regions of Africa, nave 
attracted rnuch attention from anatomical anthropologists. 
In discussing the possible range of dififcrenccs between 
different members of the human species the African negro 
has, on account of his structure being better known than 
that of ^y other of the lower races, always been taken as 
the antithesis of the white man of Europe, and in 
numerous treatises on tlie subject the differences between 
them have often been either exaggerated or softened down, 
according to the bias of the writer. The black colour of 
the skin of the negro, due to an increased number of 
pigment granules in the cells of the epidermis, is pro- 
verbial, but very few negroes, if any, are really black, 
The Joloffs of Senegambia are described as being ‘*jet 
black/* or even “blue black,’ ^ but various shades of 
brown, or even yellow, are more common. The iris is 
dark brown and the conjunctiva yellowish. The liair is 
black, except in the not unfrequent case of 
albinism. Its ;pcculiar character, its flattened elliptical 
secUon, and tendency to assume very close spiral coils, 
giving the general effect commonly called “woolly,*^ or 
more properly frizzly/* are well known. The division 
V' V races into two distinct groups, those in 

wmeh the hair grows evenly scattered over the scalp 
\cmcom),^A those in which it grows in distinct tufts, 
with bare i^eiyals between though often 

OOToxistratjy to have upon ^(Uacious obser- 

holds its gro^d with great tenacity, and is still 
adopted in most treatises on anthropology. The report 
of « ^ojnmit^e or the Anthropologicjal , Society on 

to, growth of the hour of 0 negro in one ^ the hospitals j 


of that city, published last year in the Bulletin of the 
Society, ought to set the question at a-est for ever. 

The features of the negro are so well known as scarcely 
to need description. Their chief characteristics are, a nar- 
row but rather vertical forehead, small but rather prominent 
eyes, foil check bones (intermediate between those of Euro- 
pean and Mongolian), flat broad nose, prognathous mouth, 
with very full and everted lips, often projecting beyontl 
the level of the nose, large white teeth, and a small chin. 
In stature there is considerable variation, some tribes 
being equal or even above the average of Europeans, 
others much smaller, and there is some evidence of the 
existence of a true race of pygmy negroes in the interior of 
Africa. Two thousand black soldiers of African descent in 
the United States of America, carefully measured during the 
war, gave an average of 66'2i inches, or nearly one inch 
below the average of whites (67*15). The difference in 
the proportions of the diflerent parts of the body in different 
races have received much attention from anatomists, 
and compainson between the negro and the standard 
European is more completely elaborated than that be- 
tween any other races ; but owing to the paucity of 
skeletons, on which alone perfect accuracy of measurement 
can be obtained, much still remains to be done. As 
regards the length of the clavicle, Broca and Pasteau find 
that this bone is slightly longer in the negro than in the 
European, that is as compared with the humerus ; but the 
comparison is not a satisfactory one, the latter bone being, 
as will be shown, peculiarly short. Compared with the 
femur, which is a better standard, as its proportionate 
size to the height is nearly the same in the two races, 
the clavicle (as far as the materials available permit the 
comparison) appears to be shorter than in the European, 
as was shown last year to be the case with the Andaman 
Islanders, The differences in the form of the scapula have 
been fully described by Broca and Livon of Paris. All 
observers agree that the arms of the negro are longer in 
proportion to the height than are those of Europeans. 
This is illustrated by the measurements taken in the 
American war, which show that when standing upright 
the mean distance between the tips of the fingers and the 
upper end of the patella was 2 '88 inches in the iiegro, 
and as much as 5 inches in the white. The legs are also 
longer in proportion to the height, though to a less extent. 
The arms, compared to the legs, arc slightly shorter than 
in Europeans. This is caused by the shortness of the 
humerus, its length as compared with the femur being as 
6910 lOQ in the negro and 73 to 100 in the European. 
The radius is longer even as compared with the femur or 
with the height, and d fortiori as compared with the 
humerus. The humcro-radial index is therefore one of 
the most characteristic distinctions between the two races. 
In Europeans it averages 74 (the humerus being joo), in 
negroes oa The femoro-tibial index presents a similar 
but less striking difference, being in Europeans S2, in 
negroes 85, Some of these characters, as the lunncro- 
radial index, approximate the proportions of the negro to 
those of lower forms, but others, as the shortness of the 
humerus and the greater length of the lower limbs as 
compared with the height, do not do so, and only present 
signs of divergence from the European standard, but not 
of inferiority. The other black races agree generally with 
the typical African negro in such proportions as he differs 
from the European, and hence these might be used as 
valuable distinctive characters in the classification of 
man ; but difficulties arise when the negro is compared, 
not only: with the European, but with other races generally 
held to be distinct. Although very few of them have been 
measured in, sufficient numbers to give reliable averages, 
the indications already obtained show that in many 
points the proportions, though they may distingjuish the 
ni^o from the European, do not separ^e him from 
others,, which in many respects are most dissimilar. In 
the humero-radial index, for instance, the Peruvian and 
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the Malay (judging by the skeletons in the College 
Museum) agree wiui the negro rather than with some 
other branches of the so-called Mongoloid races, as the 
Eskimo and the Samoyede. But this is a subject for 
further observation rather than hasty generalisation. 

The difference between the pelvis of the African negro 
and that of the European has been pointed out by Vrolik 
and others. It consists mainly in the increase of the 
antcro-postcrior diameter as compared with the trans- 
verse, expressed by the pelvic index, or ratio between 
these diameters, the latter being taken as 100. In the 
European male the average index is So, in negroes, 
according to various observers, from 90 to 100. Asm the 
proportions of the limbs, many of the Mongoloid races 
conform in the characters of the pelvis rather with the 
negro than with the European. 

In the cranial characters the distinctions between the 
negro and the white races are strongly marked. The 
average capacity of the cerebral cavity is undoubtedly 
smaller in the former, even in individuals of approxi- 
mately the same height. U is, however, considerably 
higher than in the Australian. The difference betw^een 
the average capacity of English and negro crania in the 
College Museum is 123 cubic centimetres, between the 
latter and the Australian 80 c.c. Broca’s totally independent 
measurements of skulls at Paris given difference in the former 
case (Parisians being substituted for English) of 128 c.c,, 
and in the latter of 83 c.c., so that the results are substantially 
identical. The general form of the cranium is expressed 
by the cephalic or latitudinal index, or relation of breadth 
to length, the latter taken as 100. The average index of 
forty-two negroes of various tribes in the College Museum 
is 73*6. Of these more than half arc between 70 and 75, or 
dolichocephalic ; less than half are above 75, or mesati- 
cephalic j but very few are either below 70 or above 80. 
The average index of eighty-five negroes from the West 
Coast of Africa, measured by Broca, is 73*4, and of fifty- 
three from East Africa, measured by Lederle, is 73*9 
These remarkable agreements with our own measure- 
ments show that between 73 an I 74 may be fairly taken 
as a general average of the cephalic index of the African 
negro, and that he belongs, tnerefore, to the moderately 
dolichocephalic races. The height, measured from the 
basion to the bregma, is almost identical with the breadth, 
the average of the forty-two College specimens giving 
73’S. The negro skull in these proportions differs greatly 
from that of the Fiji Islanders previously described. 
Differences in the position of the foramen magnum, 
in the angle formed by its plane, with the horizontal of 
the skull, and in the various facial angles, which have 
been pointed out as characterising the negro skull as 
compared with that of the European, can only be ex- 
plained by means of diagrams. The facial characters are 
generally eminently characteristic. The forehead, though 
narrow, is not retreating. The glabella and supra-orbital 
ridges are sometimes well developed, but more usually 
this region is smooth and flat. The orbits have a mode- 
rate index, 85*5 (Broca), or 86-3 according to measure- 
ments of the College collection. The nose is distinctively 
plat>Thine, the average index being 55 or 56. The nasal 
bones are small and flat, their external surfaces directed 
forwards, the two meeting in front at a very open angle, 
instead of a narrow one as in Europeans, The lower 
margin of the nasal aperture is usually rounded off instead 
of sharp and strongly defined. Equally characteristic is 
the prognathism, which is very rarely absent. The mea- 
surement from the basion to the middle of the alveolar 
border is greater than that from the basion to the naso- 
frontal suture, whereas in Europeans the reverse is almost 
always the case. 

The teeth are regular, well developed, and generally 
free from caries. The third molars (wisdom teeth) appear 
to be always in their place before the closure of the 
basilar suture, whereas among Europeans they are often 


much later in coming into place. The size of the 
teeth varies in different races, but hitherto no accurate 
measurements have been made to express their differ- 
ence, The length of the molar series, in a straight 
line between the anterior edge of the first premmar 
and the posterior edge of the third molar, may 
be conveniently used to indicate the size of the teeth, 
and called tt This may be compared with the length of 
the craniO'facial axis, or ba si-nasal length (B N), and a 

dental index formed from This will give at all 

events a fair approximation to the relative size of the teeth 
compared with the skull, as the length B N is one of the 
least liable to variation of any in the cranium. Un- 
fortunately for the investigation, in a large proportion of 
the crania in Museums the teeth are wholly or partially 
lost, and a larger number of specimens must be measured 
than are at present available. The following indices 
(which must be regarded as provisional) are however of 
considerable interest. In the first place it must be 
observed that the teeth of women, though smaller abso- 
lutely, are larger relatively to the cranio-facial axis than 
those of men. For instance, in Europeans the dental 
index of males is 40*5, of females 43 ‘o. In Auitralians 
the disproportion is greater still, being 457 for the males, 
and 48*4 for the females examined. In the following 
table males only will be included. Europeans 40*5, 
Ancient Egyptians 40’8, Hindoos 41% American Indians 
42*5, Chinese 43*8, African Negroes 43 9, Andamanese 
44*2, Fijians 45*4, Australians 457. It will thus be seen 
that in the size of the molar teeth the negroes hold an 
intermediate position between Europeans and Australians, 
but approaching nearer to the latter. The actual average 
length of the molar series in European males is 40*8 
millimetres, in Africans 45*4, in Australians 467, The 
anthropoid apes give a higher index than that of any 
of the races of man. 

{To be continued,) 


ON SYSTEMATIC SUN-SPOT PERIODICITY 

A T the present moment, when a good deal of attention 
is being directed to sun-spots and their possible 
influences, it may not be amiss to discuss the question of 
their systematic periodicity. 

We have to ask ourselves whether we can by a limited 
application of labour so disentangle the apparently com- 
plicated and capricious phenomena of sun-spots as to 
exhibit certain well-definw recurring periods, the super- 
position of which upon each other may ultimately explain 
the march of these phenomena. It will be apparent that 
such an analysis of the past is the first and indispensable 
step towards any prediction for the future. 1 will now 
bring before the readers of N A j ure the first results of 
an attempt of this kind. As the subject will be more fully 
discussed in another place, I will in the meantime mainly 
exhibit the results obtained, referring as briefly as may be 
to the method used in procuring them. The method is 
that which (in conjunction with Mr. Dodgson) I have 
already brought before the notice of the Solar Physics 
Committee and of the Royal Society, It has been applied 
to thirty-six years of sun-spot observations, beginning 
with 1832 and ending with 1867. The first portion of 
these has been derived from the records of Hofrath 
Sefawabe, the second from those of Carrin^on, while the 
latter portion has been, derived from Dc la Rue’s Kew 
series. My first object has been to ascertain to what 
extent these records exhibit indications of certain syste- 
matic inequalities having periods not far differing from 
twenty-four days. I will limit the present communication 
wholly to this issue. 

These thirty* six years have been split up into three 
series of twelve years each, and treated after the manner 
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vhich is fully described in the communications already 
alluded to, By this means the positions of the various 
inequalities around twenty-four days have been indicated 
on the time-scale. I have next taken two of these and 
attempted to eliminate from them the influence of all 
neighbouring inequalities, in order to see with what suc- 
cess it is possible to disentangle the various periods from 
each other. In order to test this success I have exhibited 
in the tables on p, 8i the result of this elimination ap- 
plied to each four years of sun-spot records, and I think 
it will be manifest to every one that there is such evidence 
of repetition, that one cannot doubt the reality of the 
periods therein indicated. I have likewise begun to apply 
to these records Gen. Strachey's test, and with a good 
result so far as I have yet gone. 

No kind of smoothing or equalisation has been applied, 
and the elimination has been canied on only to the first 
stage, so that more accurate determinations will probably 
result from a further application of labour. 

Balfour Stewart 


PRIMITIVE MAN^ 

T T is a familiar fact that from time to time wrong-headed 
* but enthusiastic persons appear in the scientific 
arena boldly challenging the truth of some one or other 
of the most firmly-established and essential doctrines of 
the scientific creed. Sometimes a clever investigator 
discovers that we modems are all in the wrong, and that 
the sun after all goes round the earth ; another will have 
it that the moon docs not revolve on its axis ; a third 
disputes the correctness of the theory of gravitation; 
whilst a fourth finds no difficulty whatever m squaring 
the circle. Such men have cropped up at intervals 
throughout the historical period. They are not without 
their usefulness in their generation, for they afford some 
little mirth, and give an opportunity sometimes to men of 
science to reconsider their standpoints and settle them- 
selves more firmly upon tliem. It seems uncertain whether 
Prof. Dawson, of McGill College, Montreal, is to be 
classed with these malcontents, or whether his scientific 
heresies are to be explained as conforming to the general 
law that superstitions generally survive and even thrive in 
colonies long after they have died out in their mother 
country. 

No greater contrast could well be conceived than is 
pcsented by the two works on Primitive Man which have 
juSt appeared, and which form the subject of the present 
article. 

Prof. Boyd Dawkins, in accordance with the teachings 
set forth in his “Cave Hunting and all other works 
which have proceeded from his pen, treats his subject in 
a thoroughly scientific and unprejudiced manner, and the 
results which he lays before his readers are in keeping 
with the conclusions now fully accepted by all anthropo- 
logists and admitted by educated persons generally. Prof. 
Dawson, on the other hand, has actually written a book at 
this presentltime, the object of which is to attempt to show 
that mankind first made its appearance on the earth not 
more than 6,000 or 8,000 years ago. He sums up thus 
*^What evidence the future may bring forth I do not 
know, but that available at present points to the appear- 
ance of man with all his powers and properties in the 
Post-glacial age of geology, and not more than 6,000 to 
8,000 years ago.” His book is described as an attempt 
to illustrate the characters and condition of prehistoric men 
in Europe by those of the American races.” His argu- 
ments are old stagers long ago upset. Such, for example, as 
that because some savages, such as the Veddahs of Ceylon, 
who are degraded Singhalese, are degenerate, therefore 

** Early Man in Britain and HU Place in the Tertiary Period." By W. 
Bwd Dawkins, M«A., K.K.S., (London: Macmillan. and Co., 1880.) 

Men and their Modem Repreaentatives.** By J. W. Dawson, 
LL.D., F.R.S., &c., McOUl Collie, Montnal. (London: H odder and 
Stoughton, x88o>) 


all savages are the degenerate offspring of highly-ciiiitivated 
races. On similar grounds we might infer that because 
barnacles and ascidians .can be snown to be degenerate 
animals, therefore all lower animals have undergone 
“degeneration,” to use Prof. Ray Lankesteris term, and 
all monkeys are degenerate men. 

The mam argument of the book is however apparently 
that derived from the results of excavations made on the 
site of Montreal. On this site, as we know from Carticris 
narrative, stood in 1535 the native town of Hochelaga, 
which was fortifiet^ as shown in the plan of the town at 
the end of the third volume of Ramusio’s collection of 
Voyages and Travels, by means of a circular triple wall 
of wooden beams, the outer of which were inclined to 
meet one another at the summit The native town, its 
huts and walls, naturally disappeared within a century, 
and all that now remains of it are the implements arid 
bones which are to be dug out on its site, and of which 
Prof. Dawson gives an interesting account. There are 
tobacco pipes of various kinds, stone weapons, pottery, 
and bones of animals and men. If it had not been for 
Cartieris visit and published narrative antiquarians might 
have ascribed a very ejffly date to these remains, argues 
the author, therefore in all cases where a very early date 
has been assigned to human remains of the palaeolithic 
age in Europe a similar error has been committed. We 
cannot follow Prof. Dawson through his attempts to 
contort the data of modern science into accordance with 
Chaldaean cosmogonies and mythology as familiar to us 
in Jewish dress. He gravely refers the remains found 
at the camping ground at Solutre which, according to M. 
de Mortillet, mark a special epoch (the Solutrian) in the 
pala:olithic age, to the anUdiluvian epoch, and reminds 
us how Jabal, before the flood, according to Genesis, 
initiated the nomadic mode of life, suggesting that the 
old inhabitants of Solutre who hunted the mammoth, the 
cave lion and cave bear, were Jabalites. It is delightful 
to find how beautifully everything fits into its place when 
freely interpreted by Prof. Dawson. The results of his 
ethnographical and antiquarian researches appear to be 
more or less summed up in the biblical text, “God 
shall enlarge Japhet, and he shall dwell in the tents of 
Shem, and Canaan shall be his servant.” This means, as 
I he aptly explains, that the Aryan or Japetic races were 
' to be endowed with “ the higher control of the physical 
forces and the greater power of expansion and propa- 
gandism,” in short, amongst other exploits, to exter* 
minate the Redskins and coloni.se America ; whilst the 
Semitic races were to receive historical and spiritual 
revelations, and Canaan in the text represents unprogressive 
'humanity generally. 

Prof. Dawson^s intimate acquaintance with the detail^ 
of prehistoric religion is most startling. He holds up the 
faith of palaeolithic^ ox palmocomiic^ man, as he prefers tq- 
call him, as a warning and a pattern to the degraded RitUr 
alist, at whom he cannot help having a dig even with palaeo- 
lithic weapons, being evidently a staunch Protestant. He 
slays evolutionists with the same thrust. It is an unex- 
pected honour for them to die in such cotnpany. No 
doubt the association is meant to give the Ritualists the 
hardest dig. He wishes “ distinctly to affirm that the pre- 
historic rchgtons, and what we call heathenism or animism 
of untaught tribes, were nearer' to C^d and truth than are 
either the ritualisms and idolatries or the materialistic 
scepticisms of more civilised times, when men, ' professin|f 
themselves to be wise, become fools.’ ” Till we read this 
passage it seemed to us that Prof. Dawson professed him- 
self throughout his book to be very wise indeed, but of 
course he cannot have intended to pose in that attitude 
The chapter concludes by calling on “all men everywhere 
to repent,” and so we do heartily of having folfow(>d 4 d 
far Prof, Dawson's, shall we call it “ wisdom '' ? 

We turn with relief to Prof. Boyd Pawkins's fine 
volume. It is sumptuously printed, and contains 26$ 



NATURE 


83 


^a^cellent illustr«iUons, the sources of which are given in 
a table at the commenccnicnt of the work, a detail of 
importance often omitted. 

The hrst chapter deals with the relation of geology to 
archaeology and history, these three sciences all contribut- 
ing to the building up of the account of early man in 
E^itain. There appears to be a slip in the table showing 
the specialisation of mammalia in the tertiary period, 
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' and the successive faunas and floras of preceding geo- 
I logical periods in Britain, the account of the miocene age 
■ is concluded with a paragraph hea^d ** No Proof of Man 
i in Europe in the Miocene Age.’^ High .authorities such 
I as Dr. Hamyand M. de Mprtillet have maintained that 
1 man did exist in France as early as tlie middle of the 
I miocene age, basing their conclusions on the evidence 
J given by splinters of flint found in mid-miocene strata at 
Thenay by the Abbd Bourgeois, and 
by a notched fragment of a rib found 
at Pouance by M. Delauny. The 
author seems a liiUe in doubt whether 
these flakes and notches are in reality 
artificial, but if they be so he pre&rs 
to conclude, with Prof. Gaudry, that 
they were made by the anthropomor- 
phous apes then inhabiting France 
rather than by man. This appeal's to 
be a somewhat wild suggestion, and the 
author is evidently led to it by con- 
siderations which are set forth in the 
same paragraph, and which seem to 
him to prove that from 20ological 
grounds man could not have existed in 
the miocene age, as to the cogency of 
which considerations we cannot at all 
agree with him. ’His argument is that 
because no other living species of land 
mamrn:il has been met with in the 
miocene fauna, therefore man could 
not have formed an exception to this 
supposed rule, and had no place in a 
fauna which is conspicuous by the 
absence of all the mammalia now 
associated with him.’* ** If miocene 
man had existed it is incredible that 
he alone of all the mammalia living 
in these times in Europe should not 
have perished or have changed into 
some other form in the lapse of ages,” 
The author adds : “ Those who believe 
in the doctrine of evolution will see 
the full force of this argument against 
the presence of man in the miocene 
fauna not merely of Europe but of the 
wliole world,” Now we, we hope in com- 
mon with all the readers of Natvre, 
are thorough-paced evolutionists, but 
we should have said rather that those 
who understand the doctrine of evolu- 
tion would consider this argument as 
completely unsound. Evolution, wher- 
ever variedly manifested in its action, 
does not produce any comprehensive 
similar effect on any group of different 
objects on which it acts. According 
to the varying conditions partly sur- 
rounding, partly embodied m each ob- 
ject, evolution singles out certain of the 
objectsfor higher specialisation, oihers 
for degradatioiqi, others ^aba for extinc- 
tion ; whilst others agam jtras it were, 
leaves alone to survive unchanged 
through ages amongst hosts of modified 
f descendants of their near relatives. Th^ 

survival of some form, larval or adult, 
or of some organ of great antiquity in unchanged con^ 
dition. where all the concomitants have become profoundly 
modified, is one of the most familiar facts explained l?y 
the evolution theory. How is it else that tho.brachiop^ 
Liftgula has survived in nearly idcndcal form to me 
present day from the earliest geological dmes, whdlst 
all its then contemporaries are extinct or hate ebaitged? 
How is it else that the vertebrate sttweturip survives^ip 
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only one or two of the degenerate Ascidians ? How is do not exhibit any very definite traces of handiwork, 
it else that some savages are still in their stone age, and and has not formed a more certain judgment as to 
that Prof. Dawson still believes that mankind is only whether the objects are artificial or not. 

6,000 years old ? dwelt upon this matter at some length, because 

We see no reason whatever, from evolutionary grounds, an important question of principle is involved in which we 
why man should not have existed in the miocene times, are at variance with the author. With regard to every- 
Anthropomorphic apes were already in those times thing else in the book we cannot but offer our best thanks to 
abundant and varied, and comparative anatomy points him. His extended experience in cave-hunting, his critical 
to the progenitor of man having been an ancestor of the knowledge of geology and of the later tertiary mammalia, 
present existing anthropomorphs, combining many of have long rendered him an authority of first rank on the 
their several characters. At the same time we do not subject of which he treats, and -he has in the present 
wish to appear to assert that man did then exist, but we volume combined with great care all available published 
think it rather a pity that the author did not give good information with the results of his own investigations, 
illustrations of the miocene flint flakes and the notched The book represents with great clearness the present 
rib if only tp show, as we believe is the case, that they state of our knowledge with regard to the antiquity of 



Fig. 3.-^Remde<ir incised on antler, Ke*serloch, I Fio. 4— Stone hatchet, Robenhuusen, 


man, for though it treats principally of Early Man in horses, stags, and bisons frequented the open country, the 
Britain, no details of importance with regard to dis- hippopotamus floated about larily in the Thames, whilst 
coverics bearing on the subject on the Continent or the thickets were inhab'ted by wolves, foxes, brown and 
elsewhere are omitted. grisly bears, huge lions, hyaenas, and wild boars, 

The whole account is most clearly and logically We cannot here follow the author throughojt his well- 
arranged, and written in a very readable and entertain- told story, but can only dip here and there into his work 
ing style. It is popular as well as scientific. to give our readers a sample of its qualities. Most 

The author considers the evidence of man in early interesting is a palseolithic implement discovered in 
pleistocene strata as doubtful. It is in the mid-pleistocene England so long ago as the year 1690, It was found 
deposits that man first appears without any doubt, as with the remains of an elephant in the heart of London in 
proved by flint implements round in the lower brick-earths the gravel at Gray's Inn Lane, and having been preserved 
at Crayford by the author himself. Man was at that in the Sloane collection in the British Museum for more 
period associated in the Thames valley with six extinct than 150 years, was ultimately recognised by Mr. A. W, 
species of mammalia, vis., three species of rhinoceros, i?. Franks as identical with those discovered so long afier- 
megarhinus^ tickarhinust and Upterhinus^ the mammoth wards in the gravels of Amiens and Abbeville, It belongs 
and ^Bliphas antiquus^ and the Irish elk. Large herds of to the late pleistocene river dqt>ojits. The accompanying 
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figure of it is tsVenfrom Mr, John Evans’ 5 “Ancient Stone 
Implements.” 

The author carefully considers, as far as the evidence 
Mrill permit, the question of the range of the Cave men as 
compared with the River-drift men. The remains of the 
“ Cave men,” who are^characterised by the use of certain ! 
peculiar implements, arc found throughout the whole of 
France, ana are remarkably abundant in the caverns of 
the Pyrenees. They occur also in Switzerland, Germany, 
Belgium, and England, but arc limited in range, being 
imlmown as yet in the caves south of the Alps and 
Pyrenees, and north of a line passing east and west from 
Derbyshire through Belgium, The Cave men differed in 
race from the River-drift men. They, were ignorant of 
pottery, but they had a varied assortment of implements 
and weapons of bone, ivory, and stone. They prized 
ornaments, and in the cave at Duruthy forty canine teeth 
of the bear and the lion were found perforated to form a 
necklace, “a magnificent trophy of the chase.” 

The Cave men were also artists, and engraved drawings 
of very considerable artistic merit on bones, ivory, and 
antlers. Their drawings of the mammoth on its own 
ivory arc familiarly known. We reproduce here a figure 
of a reindeer incised on an antler from the Kesserloch, 
hear Tha>’nigen. 

Drawings of the great Irish elk, bisons, the ibex, 
and bears have also been discovered, but those of 


man are extremely rare, and comparatively badly exe- 
cuted. Mr. John Evans is inclined to hold that the River- 
drift and Cave men belonged to the same age and the 
same race, but the author concludes that they must be 
refetred either to two distinct races or to two sections of 
the same race which found their way into Europe at 
widely different times ; the River-drift men being of far 
higher antiquity in Europe, and probably having lived 
for countless generations before the arrival of the Cave 
men and the appearance of higher culture. “ The dis- 
coveries of the last twenty years have tended to confirm 
the identification of the Cave men with the Eskimos.” 

The account of the Cave men is followed by that of 
the prehistoric period^ of the neolithic civilisation, the 
age of polished stone implements and of the prehistoric 
farmer and herdsman. Wild boars, the great wild ox, the 
urus, the Irish elk, the reindeer, the brown and grizzly bear 
still inhabited Britain during that period. The Irish elk 
is remarkable for being the sole survivor amongst land 
mammalia from the pleistocene to the prehistoric age 
which has since become extinct. Its rarity in Britain 
forms a marked contrast with its abundance in Ireland. 
It has been found in England, near Newbury in Berk- 
shire, and at Maybole in Ayrshire. In the neolithic period 
the dog, horse, sheep, goat, shorthorn, and hog were 
already domesticated. 

“ Of all the neolithic implements the axe was by far 



Kr;. ’5.— Amber nccJcUcc Lake, Wilts, 


the most important. It w'us by the axe that man achieved 
his greatest victory over nature, by clearing the land of 
forest. It was immeasurably superior to the rude fiint 
hac/ie of the palaeolithic hunter, which could not make 
a straight cut in wood, and which was very generally 
intended for use in the hand, without a handle. It is 
therefore chosen as the symbol of the neolithic culture.” 

In New Guinea and its neighbourhood land is still 
cleared of forest by the natives for culture by the aid of 
fire and the stone hatchet. 

Chapter X. treats of the further development of culture, 
the Bronze age, and the invasion of the British Isles by 
the Celts, who are proved by their tombs, scattered over 
the face of the country, alike in England, Scotland, Wales, 
and Ireland, to have conquered nearly every part of the 
British Isles. In the Bronze age the number and variety 
of the weapons, implements, and ornaments belonging to 
u • period become greatly increased, and 

their culture presents a far more complicated problem for 
^udy than that of their simpler predecessors. Mr. John 
Evans, who, as the highest authority on early bronzes, is 
followed by the author, divides the Bronze age into two 
Ewly and the Late ; the first of these was a 
penoa of transition, when the use of bronze was super- 
s^ng that of stone, and is characterised by the presence 
daggers and plain wedge-shaped axes, originally 
modeUed from stone prototypes. The fater division of the 
Bronze age is characterised by the appearance of swords, 
apears, palstaves, and socketed ctdts. Already in the 


early Bronze age such articles of advanced development 
as tweezers and combs of bone, amber and glass beads, 
jet buttons, and bronze finger-rings and ear-rings were in 
use. The accompanying woodcut represents an amber 
necklace of the Bronze period found at Lake, in Wilt- 
shire, Even gold is found amongst the remains of this 
age. 

We cannot follow the author in his account of the 
temples of the Bronze age, Avebury and Stonehenge, nor 






I Fig. 6.— Golden cap. Devil’s Bit, Tipperary. 

in his description of the methods by which the bronse 
was worked, of the artistic designs of the period, and of 
the curious hoards of bronze merchandise which have 
been found in France, and the pick of which has, we 
believe, found its way into Mr. John Evans* hoard. The 
twelfth chapter deals with the prehistoric iron age north 
of the Alps, the arms and equipage, personal ornaments, 
late Cdtic art, Etruscan influence on art, &c, Arts in 
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this period reached a very advanced development indeed, 
as may be seen from the appended figure of a golden cap 
found in Tipperary. It is most beautifully ornamented in 
repousse^* 

Silver and gold ornaments in this age became abundant 
The concluding chapters in the book arc on the Overlap 
of History (the Egyptian, Assyrian, Phamician, and Greek 
Influences) and on Britain in the Historic Period (the 
Exploration of the British Coasts, and Roman Britain). 
We cannot follow the author further, but commend his 
book to our readers as one that will well repay perusal 
throughout. 


THE HYDROGRAPHIC DEPARTMENT 

W E observe that some of our contemporaries have 
opened their columns to certain strictures upon a 
public department standing well, and to our knowledge 
deservedly so, in the estimation of scientific circles in 
this and other countries. 

It would appear that a Lieutenant of the Royal Navy, 
unknown, as we are informed, in his profession from the 
fact of his having retired from its active service at an 
early age, amused himself some few years back by a 
yachting excursion on the shores of Norway, in a sznall 
and crazy decked boat, undergoing, as might have been 
anticipated, some hardships in this excursion, which ex- 
tended into the rigorous winter of that region. Gaining 
thus some knowledge of the coast traversed - but necess- 
arily, from its great extent and intricate character, know- 
ledge of a very superficial kind — the Lieutenants experi- 
ences have recently formed the subject of an evening’s 
entertaimnent at the Royal Geographical Society. 
Somewhat unfortunately for the ends of science and navi- 
gation, this adventurous cruise in a crazy barque has been 
m consequence dignified into a hydrographical survey, 
an appellation ludicrously inapplicable from the conditions 
under which the cruise was made, as related by the 
adventurer himself. 

The ambitious voyageur^ now extending his operations, 
under the leadership of an official of the Royal Geo- 
graphical Society, has just addressed an audience at the 
Society of Arts on the Trade Routes between England, 
Norway, and Siberia.^’ We had expected at least some 
shreds of information on this topic, but find ourselves 
treated instead to a rude and ungenerous attack on the 
Hydrographic Department of the Admiralty, for some 
supposed shortcomings in its dealings with the officer, 
to whom the department had confided— mistakenly it 
seems—the revision of the sailing directions of that ^rt 
of Norway on which the Lieutenant claimed to be an 
authority. 

The Society of Arts commends itself to all reasonable 
men for the breadth and strength of its operations ; we re- 
gret that it should in this instance have been exploit<5d 
and made the arena, under cover of a legitimate object, 
for an attack, from personal motives, on a public depart- 
ment which has done and is doing good and honest 
service for the seamen of all nations. We believe we are 
only performing an act of merited justice in directing 
attention to the endeavours of a small, obscure, but self- 
asserting clique^ bent apparently on discrediting a valu- 
able and efficient department, affiliated in many ways to 
science, and well known to many of its ablest workers. 


NOTES 

Prop. W, H. Miller died at Cambridge on Thursday, May 
ao, in his eightieth year. He graduated in 1836, being Fifth 
Wrangler, and shorl^ afterwards became a Fellow of St. John’s 
College. He served his college as tutor during several years, 
Qn the resignation of Djr. Whewcll in iSja he became Professor 
of Min^ogy. He puMUhed his celebrated 'flVeatise on 
Crystallography” in 183B, This work was at once adopted by 
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some of the most eminent foreign crystollographers, and may 
now be said to be universally accepted. It was translated 
into German and French. His ** Manual of Mineralogy”' 
appeared in 1854, and, like the former book, forms on 
era in the history of tlxe science. It is full of the results 
of his own careful research. He is the author of several 
other books, and of numerous memoirs published in the 
various scientific journals. The memoir on the standards 
of weights is a classical research on - the subject of weights, and 
is a monument of delicate and careful research. He was Foreign 
Secretary of the Royal Society, and was presented with the 
Society’s gold malal in 1870 for lus numerous contributions to 
science. Cambridge has especial cause to^ be grateful to him 
for the very splendid collection he has brought together. The 
collection consists almost entirely of donations; and the two 
noble gifts of the Hume and Brooke collections mark in a strik- 
ing manner the appreciation in which Prof. Miller was held by 
lovers of minerals. 

On the same day as Prof, Miller died Prof. David Thomas 
Ansted, F.R.S., at thjg age of sixty six years. Prof. Amted 
was born in London in the year 1814. He graduated at 
Jesus College, Cambridge, was a Wrangler in 1 836, and waa 
elected in due course a Fellow of his college. In 1840 he was 
appointed to the Professorship of Geology in King^s College, 
London. Five years later he become lecturer on geology at 
Addiscombe College, and also at the Civil Engineering College 
at Putney. About the same time he was made assistant secre- 
tary to the Geological Society, whose quarterly journal he edited 
for many years. From about 1850 down to a very reoent date 
he was extensively engaged in the application of geology to the 
engineer’s work, in mining, and in various other departments of 
industry. He has also been frequently employed as an examiner 
in physical geography under the officers of the Government 
Department of Science and Art, Prof, Ansted’s works are very 
numerous ; among them may be mentioned — besides his contri- 
butions to the transactions of learned and scientific societies — his 
** Application of Geology to the Arts and Manufactures,” his 
“Physical Geography,” his “ Elementary * Course of Geology 
and Mineralogy,” and “The World we live in.” Prof. Ansted 
was elected a P'ellow of the Royal Society in 1844. 

General Myer has sent a letter to his numerous correspond- 
ents, requesting, on l>ehalf of the United States, that the hour 
for taking the simultaneous meteorological observations, from 
which are constructed the U.S. Weather Map?, be changed to a 
time thirty-five minutes earlier than at present ; in other words, 
as regards the British Islands, that the observations be made at 
oh. 8m. p.m., instead of oh. 43m. p.m. Greenwich mean time, 
and that the change l)0 made to take effect on September I, 
1S80. The proposed change being rendered necessary by tb^ 
exigencies of the Signal Office, the request will doubtless be 
gladly acceded to. 

The second example of Arch^^opiefyx 13, we are Informed, at 
present merely Q*t deposit in the Geological Museum of Berlin, 
under the care of Dr. Beyrich, although U is expected that ^ 
arrangements will idiortly be made for its purchase by the 
authorities of that institution. It was bought from Dr, Haeber- 
Icin, of Pappenheim, by Herr Siemens, of Berlin, for the sum 
of 20,000 marks (1,000/.), in order to save U from an impendii^ 
transfer to America, and to secure this valuable si>ecimen for 
German science. 

The “LeopoIdimsche-CaroUnkche” Academy of Naturalises 
at Halle has presented this year's Cotheniuis medal to Dr, A* 
Mlchaelis, Professew of Chemistry at the JPolytechtslc High 
Sdipol of Karlsruhe^ in recognition of his valoabl^ r^tearchee 
in organic substances containing phosphoms^ 
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Among names mentioned for the honour of D.C.L. at the 
approaching Oxford Encsenia is that of Prof* Sylvester. 

We regret to announce the death of Dr. Richard Biedemmnn, 
editor of the Cm(ralblait fUr AgrUuitur-Chemu, lie died at 
LeipKig on May 10, at the early age of thirty-seven years. 

It is a fact worth noting that M. Chevrcul, who is now in his 
ninety-hfth year, has begun his course on Chemistry at the Pan.^ 
Museum of Natural History, with as much 3 apj>arent zest and 
energy as he did fifty years ago when he first entered on his 
duties of that chair. The programme of his course, Les Mondcs 
informs us, is beautifully and firmly written in his own hand. 
Notwithstanding his approach to the centenary, he still looks 
young and fresh. 

A coRREsrONDENT, writing from Cherry Hill, Arnold, near 
Nottingham, informs us that he brought home from the Geisberg, 
in the autumn of 1877, a few specimens of Ibe Edelweis, which 
he planted amongst some rock-plants in his pleasure-grounds 
situated on an eminence. It disappeared gradually altogether 
until last spring, when it came out to perfection. Towards the 
autumn he lost sight of it again, but a (fortnight since signs of its 
reappearance were so developed that no doubt exists of its full 
growth, and in greater perfection than ever. 

The two first parts of a new botanical work by Dr. Dodel- 
Port, of Zurich, have just been published by Herr Csesar Schmidt 
of that city. The tide of the work is Illustrirtes Pflanzen- 
leben,” and it promises to become one of unusual interest. In 
part I the lower fungi are described in a popular manner. The 
author undertakes to popularise the results hitherto attained 
in our knowledge of putrefaction- and contagion-fungi. He 
describes thdr forms, their sixe, and their manner of propaga. 
tlon ; introduces the reader to their mode of life, and points out 
the danger arising to the human race from these minute organisms. 
The description is accompanied by two excellent plates, in one of 
which we recognise a reproduction on a small scale of a plate from 
the lame author’s famous Atlas der Botanik fur Hoch und 
Mittdschulen.” Another chapter treats of miasma and contagions, 
and gives a complete account of the present state of our know, 
ledge of infection-fungi. Part 2 is devoted to carnivorous 
plants, and is even more generally interesting perhaps than the 
first The work is profusely illustrated with the author’s original 
drawings. Altogether it is sure to form a very welcome and 
valuable addition to botanical literature. 

The death is announced of Dr. J. G. Mulder, Professor of 
Clicmistry at Utrecht University. Dr. Mulder’s name was well 
known hi the scientific world j he died at the age of seventy* 
seven years. 

The Iron and Steel Institute holds its autumn meeting this 
year it Dlisscldorf, by invitation of the German iron trade, on 
August 25 following days. An extremely interesting 

programme of excursions and meetings has been auranged. 

An interesting Report on the Meteorology of the Italian 
Mountains has been presented by the Rev, Prof. F, Denza to 
<hc Iidemational Congress of Alpine Clubs at Geneva, It 
app^ that observations are rc^Myrnade at 113 mountain 
sutioas, the names, elevation, and geographical position of 
which are given in the report. Some of these stations, from their 
altitude and position^ are of the greatest importance for the 
«|^y of meteorology in the higher regions of the atmosphere. 
Three of them m speelaBy worthy of notice, vie,, Stelvio(2,543 
metr^fO; VaMobbia (3,548 metres), and Piccolo S. Bernardo. 
^ statioiw ore with gO(Ki and meteoro^ 

^^^'observatiods ore^ken at some stattons every three hours 
fpom.d a*m. utttU' 9 ;p;m« ' resulte of the obMrVations are 
aomfaUy printed attd oitculated by Prof, Densa, 


A General Meeting of the Mineralogical Society of Great 
Britain and Ireland will be held at the Meteorological Office, 

1 16, Victoria Street, Xondon, S.W., on Tuesday evening, June 
I, The chair will be taken by Prof. T. G. Bonney, F.R.S., 
vice-president, at 8 p.m. The following papers will be read 
“jOn a New Face on Crystals of Stilblte, from Scotland and 
Western Australia,’* by the president ; On a Portable Chemical 
Cabinet for Quantitative Work, ’’by A. E, Arnold (communicated 
byj, H, Collins) ; ‘*On Kaollnitc and Kaolin,” by J. H. Collins. 
Other communications intended to be read at this meeting should 
be sent to J. H, Collins, Hon. Sec., care of Mr. R. II. Scott, at 
the al)Ove address. 

The Society of Telegraph Engineers have done valuable 
service to science by publishing the " Catalogue of Books and 
papers relating to Electricity, Magnetism, the Electric Telegraph, 
&c., including the Ronalds Library,” compiled by the late Sir 
Francis Ronalds, F.R.S. Some idea of the extent and value of 
this catalogue may be obtained from the fact that it occupies 
560 pages. The work of editing has been carefully and 
judiciously done by Mr, A. J. Frost, who has prepared a useful 
memoir of Sir Francis Ronalds. The Catalogue contains 13,000 
entries, thoitgh we regret that, by the conditions of the tnist, the 
Society were not permitted to bring it up to date. Tliey will, 
however, we are glad to learn, at no distant date, publish a 
supplement to the Catalogue, which will remedy this defect. 
The two together will form an invaluable reference -book in the 
subjects included in it. 

In reference to a note in Nature, vol. xxi. p. sa5» lakcu 
from the Jonmal of Apfiied Scienoe^ on the composition of the 
well-known Vcvey cigars, Messrs. Grant, Chambers and Co., ot 
Fenchurch Street, send ns a letter from Ormond and Co., of 
Geneva, the manufacturers, in which they state that if such cigars 
exist as we referred to, ‘Gt can only be with the object of 
fraudulently taking advantage of the name of the goods wc 
make, which have enjoyed an increasing reputation for more 
than thirty years past. The Vcvey cigars manufactured by Uj^ 
are composed entirely of selected North and South American 
tobaccos, without any mixture or adulteration w'hatcver.” 

A NEW scientific paper now appears at Leipzig every three 
weeks. It is called CrntralzcUung fur Optik und Mechantk, 
Dr. O. Schneider is the editor. The avow'ed object of the paper 
is to report on the progress in the manufacture of scientific 
lastrumenfs and apparatus, and in the scientific domain where 
such instruments and apparatus are employed. 

A PROPOSAL has been set on foot for lighting the Sheldonian 
Theatre, Oxford, and the Camera of the Radclifie Library with 
the electric light. In a circular addressed to the curators of the 
Theatre and of the Bodleian Library and to the visitors of the 
Ashmolcan Museum by those interested in the question, it is 
stated that it has long ^en regretted by many members of the 
University that the Sheldonian Theatre is not available in the 
evening for any purposes of public interest, however great, for 
want of lighting. The neighbourhood of the Bodleian Library 
has, however, been a bar to any proposal for lighting by means 
of gas or any ordinary method. Tlie care with which the heat- 
ing apparatus of the Theatre has been inclosed within a fire-proof 
chambW is sufficient evidence] of the importance attached by the 
curators of the Theatre to absolute security in tliis reaped. The 
development of the electric light has now rendered it passible to 
illuminate public rooms by a process absolutely free from danger 
of fire. It has been adopted largely in the reading-room# of 
our public libraries, and notably in the reading-room of the 
Britiril Muoeum. The security is absolute and unquestionable, 
provided that the motive power is external to the biding : the 
boon to readers in such reading-rooms is enormous. After dis- 
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cussing the question of the motive power and deciding in favour 
of a gas-engine, the memorial goes on to state : — *‘It is sug- 
gested that Br. Siemens, F.K.S., to whom the electric 

light owes much of its recent development, might with advan* 
tage be consulted in connection with this proposal. Whether a 
l>ermanent institution or an experimental trial is in question, all 
parties concerned can have the most perfect confidence that 
everything will he done as it should be in his hands. It is 
suggested that an experimental trial should be first made, which 
could be done at comparatively Utile expense. The memoriaUsts 
feel confident that if this is conceded the permanent adoption 
of the light will follow.” The memorial is already signed by 
Professors Henry S, Smith, W. Acland, II. Nettleship, Sayce, 
Sir Gore Ouseley, and Mr. Warren De la Rue. 

The enterprising Naturalists Society of Dundee had a very 
successful dredging excursion off the mouth of the Tay and in 
St Andrew’s Bay on Wednesday last week. Considerable hauls 
were obtained of familiar denizens of the coast waters, though we 
regret to learn that under the influence of the gentle swell in St. 
Andrew’s Bay several of the budding naturalists suffered some 
disturbance of their equanimity, and we fear were not able to 
do perfect justice to the dinner -and tea which were Uberally 
provided on board. At the annual meeting of this Society a 
satisfactory report was presented, though we do not altogether 
approve of the movement for .the publication of abstracts of the 
]5roceedings of the Society in the form of a journal. Such publi- 
cations, we are inclined to believe, are more gratifying to the vanity 
of provincial Focieties than conducive to the promotion of science 
in any way. We see the Society is uniting with several other 
Scotch societie.s to endeavour to obtain the benefit of the 
Gilchrist Lecture Trust ; why do they not take a hint from the 
line of action in reference to a journal, and endeavour to bring 
about a union of the various Scottish natural history societies for 
this and other purposes ? 

A CORRESPONDENT of the Scotsman writes that a colony of 
rooks has taken possession of a garden which is next to St, 
Magnus Cathedra], Kirkwall, and built about a score of nests. 
It is only two or three seasons since rooks made their first 
appearance in Orkney, and it is supposed the absence of trees in 
the country districts has caused them to take up their abode in 
the centre of the town. 

Cotton is the title of a new weekly journal for manufacturers 
and planters. 

An important discovery is stated to have been made in the 
neighbourhood of Sydney, New South Wales, Boring for coal 
has been going on in Moore Park for ten months, and about the 
middle of March a quantity of oily matter was observed to come 
up, one gosh lasting half an hour. This liquid is believed to be 
crude kerosene, but the analysis was not complete when the last 
mail left. 

The Rtale TsHtuto Lombardo di Scienze e Lettere at Milan 
offers the following prizes:— For a treatise on Miasma and 
Contagions (Term May 31, 1881), a prize of 1,300 lire and a 
gold medal worth 5C0 lire. For determining by experiments 
whether the virulent principle of hydrophobia is an organised 
germ or not, a prize of 6,000 lire (Term February 28, 1882). 
For a descriptive treatise on the Motor-centres of the Periphery 
of the Brain, the sum of 2,000 lire (Terra April 1, 1881). For 
the illustration by new research of the ectiology of cretinism and 
idiotism, 2,000 lire (Term May 31, 1882). Further details can 
be obtained by application to the Secretary of the Institution. 

The Forester is the title of a magazine published in connection 
with Nottingham High School, No. 7 winch has been sent us. 
The contents are varied, one paper being on the “Origin of 
Sandstones,” 


M. Dehairan has opened the course of lectures that he is to 
deliver at the Museum d’Hlstoire Naturelle, on Vegetable Physio^ 
logy. This chair has been recently created by M. Jules Ferry, 

A scientific examination of the Ibarakl mountain range in 
Japan has resulted in the discovery of marble of different 
colours. One mountain Is believed to be a mass of white 
statuary marble, and in another place black marble of the finest 
description was found. 

The additions to the Zoological Society’s Gardens during the 
past week include a Black -faced Kangaroo {Macropm melafUfps) 
from South Australia, four Short-tailed Wallabys {BalmatHr%ss 
brachyunts)^ three Vulpine Phalangers {^Pkedaitgista vulpind)^ 
three white-lmcked Piping Crowds {Gymnorhtna ieuconota) from 
We.st Australia, presented by Sir Harry St. George Ord, C.B., 
F.Z.S, ; a Javan Chevrotain [Tragulus javanicus) from Java, 
presented by Mrs. L. Dudficld; a Brown Capuchin {Cebus 
JatneUus) from Guiana, an Ocelot {FcHs pardalis) from South 
America, a Ring-tailed Lemur {Lemur cotta) from Madagascar, 
presented by Mr. Chas, A, Craven j a Pinche Monkey {Midas 
adipns) from New Granada, presented by Mrs Henry Drutnan 
MacauJay ; a Long-cared Owl {Asia cius)^ British, presented by 
Mr. G. E, Dobson, C.M.Z.S. ; an Eyed Lizard {Lacerta oceh 
/a/a), an Aisculapian Snake {Coluber ^sculapii)^ six Viperine 
Snakes {Tropidonotus v^erinus) from San Remo, North Italy, 
presented by Lieut L. L. Fenton; two Toco Toucans {Fatn- 
phastos toco) from Guiana, a Brow*n Passerine Owl {Glaucidim 
phalmioides\ a Rusty Urubitinga {UrubUinga meridi0nalis\ a 
Downy Owl {Puhettrix torquata) from South America, deposited ; 
two Guilding’s Amazons {Chrysotis ginldingt) from St. Vincent, 
West Indies, tw^o Black -tailed Hawfinches {CoccoikrausUs 
melanurus) from Japan, four Golden Sparrows {Auripasstr 
eitchlorus) from Abyssinia, four Blood-breasted Pigeons {PhU^ 
gemas cruefiiata) from the Philippine Isles, two Nightingales 
{Danlias luscifna)^ a Canary Finch {Serinus cananus)^ a Gannet 
{Sida bassana\ British, purchased ; a Black Wallaby {LLcdma- 
turns ualahatus)y born in the Gardens, 


OUR ASTRONOMICAL COLUMN 

The Late Prof, Peters. — Prof. Christian August Friedrich 
Peters, whose death was mentioned last week, was the son of a 
merchant at Hamburg, and was bom on September 7, 1806. 
His father’s fortunes suffered in the war times, and his son's 
education u as attended with difficuUies, though he endeavoured 
to cultivate to the best of his power the naturd bent for mathe- 
matical studies which was very early evinced. After some years 
the attention of Schumacher was drawn to the young Peters, and 
he employed him in various calculations for his ephemerides and 
gcodetical works, and in 1826, and for severm years subse- 
quently, he was actively engaged in such operations at Ham- 
burg and in Holstein, at the same time pursuing his studies and 
incidental employment under Schumaclier, He then became hi 
a time a pupil or Bessel, and in 1834 was appointed assistant in 
the observatory at Hamburg, whence in 1839 he was promoted 
to a position in the newly-founded Central Russian Observatory 
at Pulkow'a, where he worked in theoretical and practical astro- 
nomy for ten years. In 1849 he was named Professor of Astro- 
nomy in the University of Kbnigsberg, where he remained until 
1854, in which year he was appointed to succeed Petersen in the 
direction of the observatory at Altona, and at the same time 
editor of the Astronomische Naekruhten^ which he conducted 
up to the period of his decease. He removed to Kiel when the 
observatoiy at Altona was transferred to that place, and died 
there on the 8th inst,, after a severe illness or many months’ 
duration. 

The works by which Prof. Peters was perhaps more widely 
known were his “Numcrus constons Nutationis ex Ascenrioni- 
bus Kectis Stcllse Polaris In Specula Dorpatensi Annis 1822 ad 
1838 observatis deductus," which appeared in the TVanstseHtms 
of the Imperial Academy of Sciences of St Petersbuig in 184^ 
and the “Recberches sur la Parallaxe dee Etoiles Fixes,” 
printed in the fame Transactions in 1846. For these important 
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memoirs he received the gold medal of the Royal Astronomical 
Society at the handj# of Prof, J. C. Adams in 1852. His re- 
searches on the proper motion of Sirius also attracted much 
attention, and many other i>aj:iers on various astronomical and 
mathematical subjects were contributed by him to the Altona 
journal. His later work at AUona at^ ICiel chiefly bore upon 
the determination of differences of longitude; the last, ** Altona- 
Gottingen/’ is to be detailed in a memoir to be ]>viljlished in a 
few weekK, 


Minor Planets. — Circular No, 136 of the Berliner Asirono- 
nomisclm Jahrhuch notifies the rc-obKervalion of HiUia^ the 
most distant of the group of small planets yet known to us, and 
one which, with Ismcm No* 190, must at times experience con* 
sideralde perturbatiens from the action of Jupiter. It has been 
found at Pola as an object of 13 '5 m., many degrees from the 
position assigoed in the ephemeris last published, but there 
seems reason to suspect error of calculation. Thus if the ele- 
ments of Dr. Kiihnert in Berliner yahrbuch for 1 880 are 
employed, though there is a later orbit, the error of tlie com- 
puted place is much less than that shown by the ephemeris in 
the Berlin Circular, No. 135. The difference of positions 
api>ears to indicate that the true period of revolution is even 
longer than has yet been calculated. 

In the same Circular, No. 136, are new elements of Philomela^ 
attributing to that planet an almost circular orbit, the angle of 
excentricity being only o'’ iS' 36''‘8, so that e r= 0-00541 4, -which 
is less than in the case of X^enus, 

Medusa^ to which has been assigned the shortest period of any 
of the minor planet group, has apparently passed the Inst oppo* 
sition without being re-observen, but in addition to much un- 
certainly as to position, it was likely to fall in a region of the 
sky which is crowded with small stars, and therefore a search 
would be attended with much trouble and difficulty. 

Vesta should now be well discernible w ithout the telescope, 
being in opposition and perihelion this year nearly at the same 
time, as we have before remarked, magnitude 5*9. The planet 
is in perihelion on May 28. 

Comet 18S0, IT. — The following ephemeris is calculated from 
elements depending upon ob$ervations to May 8 : — 


laKO.M.T 


June r . 
3 <. 
5 -• 
7 ■■ 
9 ■ 
n . 

13 • 
15 • 
17 • 
19 • 

21 . 


h. 

(5 


6 


R.A. 

m. s. 

29 32 . 

30 41 ■ 

31 49 • 

32 57 . 

34 5 . 

35 13 . 

36 20 . 

37 27 . 

38 33 • 

39 38 • 

40 43 • 


Bed. bofr- distance from tlie 
f Eartli. Sun. 

-I 51 38-8 ... 0*4 lOS ... 0 26S3 

SO 52*4 

50 7*0 ... o *4!68 ... 0*2660 
49 22*7 

48 39*4 ... 0*4221 0*2640 

47 57 0; 

47 15*6 ... 0*4267 ... 0*2623 
46 35*0 

45 55*2 ... 0*4307 ... 0*2609 
45 i6*i 

+ 44 377 0*4340 ... 0*2599 


PHYSICAL NOTES 


sphere, as in the aurora t or by the magnetism which would, on 
Jwera.str(>jn’s theory, be generated by the revolution of the earth 
round the motion of tlie solar system' through 

space. 

M. Dumas, w*ho has been examining the property of certain 
iiifltals in occluding gases, ha.s found that aluuiiniiim may 
occlude as much as one and a half times its bulk of hydrogen 
gas, and aho shows traces of carbonic acid> The gases w ere 
given up when the metal was heated toredne-ss under exhaustion. 
Magnesium beljavcs similarly. Were these metals distilled in 
vacuo they could probably be obtained pure. It is ix)ssible that 
these observations may throw some light on the anomalous 
behaviour of aluminimn when used as an electrode in the 
voltameter. 

The cone of rays entering the eye from a peripheric point 
is never again united to one point, but it must present some- 
where a minimum of cross section. The geometrical place 
of this minimum of cross section Herr Matthiessen {ArcA. /. 
Ophthalm. (4) 25, 1879) designates the ** theoretic retina,” He 
fnuU that it is a spherical surface, the middle point of which 
coincides writh the middle point of the comeal ellipsoid. To a 
distance of 75* from the fovea centralis the theoretical retina 
corresponds very exactly to the actual (according to the deter- 
minations of Arlt and Helmholtz). At greater distances the 
retina is formed hyj)ermetropically, and so is within the 
“ theoretic retina.” 

The influence of maj^neti-sation on the tcn.'icity of iron has 
been lately studied by Signor PiazzoU (of. the Catanian Academy 
of Sciences). Iron wires were bung hetw'ecn two hooks and 
ruptured by pouriug water into a vessel suspended from them. 
7 'hey were alxmt 350 mm. long, and were inclosed in a .spiral 
with four windings one over another, which were cither all 
traversed by a current in one direction, or two by a current in 
one direction, and two by an equal opposite current, so that in 
l»oih cases the wires were equally strongly heated by the sjiiral, 
but in one case they were magneihed, in the other not. The 
weights required to break wires annealed in charcoal (weight of 
one metre, G ~ 0*299) were, during magnetisation, V -■ 1260- 
1306; without magnetif^ation, T' «= 1213-1270. In the ca c 
of w ires annealed in carbonic oxide (where G - 0*46 g.), V — 
*732*4 “ 1742*7 ; P' “ 1703*62 - 1719*87. In the case of 
wires annealed in hydrogen P ^ 1289*5 *“ 1310’! J P' — 1263 - 
1299*7. In each separate series, accordingly, the difference 
P - P' was frequently less than the difference betivccn the 
highest and lowest weights required for rupture of apparently 
identical wires; .still, the mean values in each of the (14) .series, 
w^erc from nl>out i to 3 per cent, greater for the magnetised than 
for the umnagnetised wires, sliow'ing that the tenacity of iron 
increases on magncli.sation. lliis, it is remarked, need not be 
attributed to a change of cohesion of the iron, but may be due to 
ordinary magnetic altrivctionof the .successive parts of the wires. 
In eleven out of fourteen cases the relative elongation of the 
magnetised wires at rupture was greater tlian that of the un- 
mognetised, in three cases less. 


Prof. Lemstrom, of Hclingsfors, has recently described to 
the Physical Society of St. Petersburg a sincular experiment 
which, unless otherwise explained by ?ome of the circumstances 
of (he experiment not yet published, xan^i be regarded as a 
fundamental fact in the physical theory of elect ricily. He fiud.s 
that a ring of insulating material when rotated aljout its axis of 
symmetry with a high velocity acts like a galvanic circuit, and 
Reduces a ma^etic ** field in the .space within it. Prof. 
Lemstrbin is a disciple of Edlund, and regards this experiment 
as copfirmator)" of Edlund’s theoretical views on the nature of 
electricity. According to Lemstrom, the ether in the iiipulator, 
being dragged Along by the ring, produces vortical motion of the 
ether in the central space, which vortical motion he conceives to 
be the essential condition of a magnetic field. Arguing from 
these premises, Lemstrom proceeds to build up an ingenious 
theoiy of terrestrial magnetism. The converse operation of 
roteUng an ir<m bar within a hollow insulating body or insulating 
mMum ought dao to prodace magnetism in the bar. The earth 
A magimtic body rotAting in an insulating medium, ought 
to be mA^tetised by rotation about iU axis, the axis being the 
akis Also of m^etUation, unless the irregular inteniAl disposition 
Of the magnetic constatuenta produced an irregular distribution of 
w or imless the distribution ware affected by the 

induced magnetism due to movemenu of electricity in the atmo* 


In a recent note to the Vienna Academy, Prof. I.udwig gives 
the results of the first of a serie.s of observations on the <lecom- 
position of organic compounds by zinc i>ow*dcr. ThJ.s relates to 
alcohols, and it is stated that in dittillalion of these over zinc 
powder heated to 300 - 350“ C., the higher ones— from ethylic 
alcohol upwards— are split up into the corre:^pondivig olefine and 
hydrogen. Under the same conditions methylic alcohol is 
decomposed simply (if the small quantities of marsh gas be 
neglected) into carbonic oxide and hydrogen. The sindHr 
decomposition of ethylic alcohol into marsh 'gas, carbonic oxide 
and hydrogen, only occurs at a considerably higher temperature 
—with dark red glow. On the ground of tnese decompositions, 
which indicate that the combination of the carbon and the 
oxygen must be a very strong one, it is supposed that the de- 
composition of the higher alcohols is no simple reduction to the 
saturated hydrocarbons, from which, then, by separation of 
hydrogen, the olefines might ariae, but that in the first phase of 
the process the alcohol is .split up into the olefine and water, and 
that the hydrogen concentrated in the gases is due to a reduction 
of the generated steam by the zinc powder. 

Prof. Righi has recently described to the Bologna Academy 
an arrangement of Holtz’s electric machine, in which the whole 
machine except the handle and the electrodes is inclosed, along 
with a small friction machine for excitation, in a glass case tightly 
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closed by means of strips of fur, aud dried interiorly with chloride 
of calcium, so that in all weathers the machine acts well. 

HeuR ZeHFUSs has lately given ( Ann.^ 4) some personal 
experiences of the phenomenon of after images of motion” 
(about which Plateau and Oppel have before witten). These 
after inaages xnay be had, in a train, if one look at a point 
on the horixon for a little, then turn to look at (say) a horizontal 
fibre in the wood of the carriage, or close one^s eyes. Motions 
then seem to be still i>eTceivcd ; in the latter case, a stream 
of sparks seems to be moving to the right (or if tlic point origi- 
nally looked at have been between the observer and the horizon, 
there is a stream of sparks above going to the right and one 
below to the loft). Herr Zehfuss offers a physiological explana- 
tion, in preference to the partly psychical ones proposed by 
Plateau and Oppel. hach individual nerve rod, he supposes, 
has special blood-vessels, which, when the original image of a 
moved object goes to the right, directs the course of the blood 
to that side, just as in ordinary light the decomposed blood is 
promptly replaced by fresh, lly this preponderant direction of 
blood to the right a heaping up occurs in each retinal clement on 
the right, which gives rise to return currents as soon as the outer 
cause has ceased to act, As the blood flows back there arise, 
in consequence of the specific excitability of the rods, those 
spark-streams, which are projected as elementary motions to the 
right. 

In a recent number of Wiedemann^ ^ Annahn (3) Herr Schbnn 
describes a method of making visible ultra-violet prismatically 
decomposed light In such a wny that exact measurements can be 
made. One feature of it is the use of a disk of fine calking 
paper saturated with sulphate of <iuinine, and contained in a 
small cell which is brought close before the Ramsden ocular, 
which can be directed at once on the disk and on a luminous 
line (its axis is not inclined like that of Soret^s, but coincides 
with the axis of the telexcopc). . The author gives measurements 
of the ultra-violet spectrum of cadmimn, zinc, and thallium. — In 
the same number lleir Gian describes a ** spcctro-telescope,” 
with which objects can be seen in any homogeneous colour at 
will. The Instrument has various applications, especially in 
astrophysics, 

In a p.aper on the thermic theory of the galvanic current 
{Wied. Amt», No. 4) Herr Iloorwcg lays down the following 
propositions ; — Wherever two conductors come into contact, 
motion of heat results in development of electricity; therefore 
a constant electric difeence arises l>etween the two substances. 
2. If in a closed circuit, the total sum of the differences of po- 
tential t>e different from zero, there arises in this circuit a con* 
limious electric current, 3. This current exists at the cost of 
the heat at one ^>art of the point of contact, and has heat- pro- 
duction in the other for a result, 4. All voltaic currents are 
thermo-currents. $. ITie chemical action in the battery and the 
decomposifiton apparatuses is a result of the galvanic current. 

An interesting scries of experiments has been recently made 
by Dr, Konig on the vibrations of a normal tuning-fork ( JVted. 
Ann., No. 3). He finds that, practically, at least to 50^ to 60* 
of heat, the influence of heat on a luning-fork may be regarded 
as constant, Thick tuning-forks are more affected by heat than 
thin ones of the «amc pitch, indicating (it is remarked) that 
change of elasticity, and change of the length of the arms, 
is the primary cause of the change of pitch. The influence of 
heat on tuniiig' forks of different pitch, and of not very different 
thickness, i« poportional to their number of vibrations. Gener- 
ally the period of vibration of a tuning-fork is increased or 
diminished by a difference of temperature of i*' centigrade. 
The geueroi change in jdteh of the normal fork ^ $iz 
vibrations per second at 20^, through the temperature difference 
of I® C, ia 0^0572 vibrations per second, Dr. Konig has con- 
structed a fork which, at any temperature, will exactly give 51a 
vibratious. 

Some quotations by Herr Oehler ( No. 3) from 
Jacob Hermanns work, "Rhoronomla sive de Virlbus,” &c., 
published in ryid, have a curious significance in relation to the 
history of the taediaftiiwd theory of heat. In the twenty*fo\frth 
chapter, *^De motu Intesthio fluidorum,” the foUoudng para- 
graph occurs : — ** Hoc nomine non iutclUgitur hoc loco intemus 
molecularum motus fluidi cajuscunque in suo statu naturall 
consisientis, sed is particulantm motus, qui in fluidUacausis 
extemis etacddentalibus exdturi sedet, quo calor prmsertim cst 
referendus, qui dubio procul ex eoncitauore parttcularum motu 


in corpore calido a causis externis producitur. Utut vero 
qusmcKJi motus intestinus admodum perturhatus sit, nihilo tameo 
minus regula physioe satis accurata pro ejus mensura media trad! 
potest. In another place Hermann offers a demonstration of the 
theorem that ** Calor, cseteris paribus, est in com^Jwsita rationc 
ex densltate corporis colidi, et duplicata ratione agltationis 
particularum cjusdem.” 


GEOGRAPHICAL NOTES 

Likut. a, I.otTis Palander, of the Swedish Royal Navy, 
was last week elected a Corresponding Member of the Frcn 3 > 
Geographical Society, In acknowledgment of his brilliant serrices 
to geography as commander of the during the late Arctic 
Expedition. We understand that the Swedish Royal Academy 
of Sciences have jttst caused a liandsome bronze tuedAl to be struck 
in commemoration of the successful accomplishment of this 
enterprise. This medal shows on one side the heads of Prof. 
Nordenskjbld and I.ieut, Palander, and on the other a well- 
executed representation of the Vega surrounded by ice. 

At the Anniversary Meeting of the Geographical Society, on 
Monday next, the Earl Northbrook will take the chair for the 
last time, and will deliver an address on recent geographical 
progress. The formal presentation of the Royal Medals will also 
take place at this meeting, though neither of the recipients (Lieut. 
Palander and Mr. Ernest Giles) can be present. Tlie Duke of 
Edinburgh, Honorary President of the .Society, will preside at the 
Anniversary Dinner in Uic evening, which wUl be held, as usual, 
at Willis’s Rooms. 

I.ORD Auer PARE, it is understood, will succeed the Earl of 
Northbrook as President of the Geographical Society, 

A BEGINNING is about to be made to carry out Lieut. Wey- 
precht’s proposal for a circle of observing stations around the 
North Polar region. The Danish Government has resolved to 
cslablish a station at Upernivik, in West Greenland ; the Russian 
Government has granted a subsidy for an observatory at the 
mouth of the Lena, and anotlier on the new Siberian Islands ; 
Count Wilczek is to defray the expenses of a station on Novnya 
Zemlya under the direction of Lieut. Weyprecht ; the U.S. 
Signal Service, under General Myer, has received permission to 
plant an observatory at Point Barrow, in Alaska ; and it is 
expected that Canada will have a similar establishment on some 
point of her Arctic coast. At the Hamburg Conference it was 
announced that Holland would furnish the funds for a station in 
Spitzbergen; and it is expected that Norway will have an 
observing post on the extremity of the Province of Finmark. 
This is a good beginning, and we hope that some sort of 
agreement will be catablifihcd to have all tlie observations mode 
after a uniform method, otherwise their value will be greatly 
decreased. 

Baron Egceus, of St. Thomas, West Indies sends us a 
prospectus of a plan for the scientific"* exploration of the West 
Indies, especially as regards their natural history, his main pur- 
pose evidently being to make complete collections of plants, 
insects, and shells. Such collections he offers at certain rates to 
all who express their wish to become subscribers, the sub^p- 
tion to be paid on delivery of the collections. Details may be 
obtained from Baron Eggers or from his agent in Europe, Dr, 
Eug. Warming, Cojsenhagen. 

M, Paul Soluillex, who was compelled to return to Senegal 
in his attempt to reach Timbuctoo, is now in Paris, and expresses 
his determination to embark again in July, to make another 
attempt, 

A Society of Geography for the north of France has been 
established at Douai. 


UNIVERSITY AND EDVCA TIONAL 
INTELLIGENCE 

Cambribgil— The election to the Professorship of Mineralogy, 
vacant by the death of Dr. W. Ii, Miller, F.K,S., will be Md 
k the Senate House on June IR, 

In the fourteenth Annual Report d* the Mtueama and Deotm* 
Room Syndicate, lord Rayleigh, Uwrecently^appokted 
of Experim^tal Physice, says On vki^ the Cavendish 
X^aboratory in December last, afrer my appointment to the Pro* 
fessoethilpof Experimeutal PhysUs, X.waa^nt^QXU^eferojC^vtdthtlm 
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greaj d^iency of ttoparatu*. The building itself appears to me 
to be very conventent and adequate to its purpose, but the 
advantages which it should afford cannot be fully realised with- 
out a large addition to the existing stock of apparatus. Even 
with an adequate outfit, a considerable annual expenditure is 
necessary for renewals and to meet the wants of students engaged 
in original research. Knowing that the University is not likely 
for seversi years to be in a position to meet the want, and feeling 
that Cambndge ought not to remain in this respect behind seveiul 
Continental and American Universities, I have been endeavour- 
ing to raise an apparatus fund, to be spent in eight or ten years 
at the discretion of the Professor, by inviting contributions from 
persons interested in Cambridge and in science. I have been 
fortunate enough to secure the co-operation of the Chancellor, to 
whom the University is already indebted for the building and for 
most of our existing apparatus j and the proposal has met with 
such a degree of support from others that it may be considered 
to be already a partial success. It is difficult to form an exact 
estimate beforehand, but I should suppose that 2,500/. will be 
required during the next ten years to put the institution upon a 
proper footing.” Lord Rayleigh announces that he has received 
promih'cs and donations amounting to 1,825/. 

In connection with the Science and Art Bci>artment at South 
Kensington the following courses of instruction for science 
teachers will probably be organised this summer (i) Chemistry, 
from July 7 to 29, Dr. W. U. Hodgkinson, (2) Light, from 
June 29 to July 14 ; (3) Magnetism and Frictional Electricity, 
from July 15 to 30, Prof. Guthrie, F.R.S. (4) Applied 
MechanicK, from June 30 to July 22, Prof, Goodeve, M. A. (5) 
Geology, from June 30 to July 22, Prof, ludd, F.R.S. (6) 
Botany, from July 7 to July 29, Prof. W, T. Thlsdtoii Dyer, 
F.R.S. 


SOCIETIES AND ACADEMIES 
London 


Royal Society, May 13. —Abstract of paper the 

Chemical Composition of Aleurone-Grains,” by Dr. Vines. 

This paper continues the account of this investigation, 
v'hich apj>earcd in the Proceedings for 1878. It was therein 
shown that the aleurone-grains of the I.upm consist of three 
proteid substances, namely, of two globulins — the one belonging 
to the myosin group, the other to the vitcllin group— and 
of a substance, allied to the peptones, provisionally termed 
hemialbumose. In the present communication the results 
of the investigation of the grains of the peony and of 
the castor-oil plant {Rkimis) arc given. The grains of 
the peony are found to be readily soluble in distilled water. 
Treatment with 10 per cent. NaCI, solution, ;however, proves 
the existence of a myosin-globulin. Apparently no vitelHu- 
globulin is present. The grains contain hemialbumose in 
considerable quantity. The grains of Ridnus present a com- 
i>lex sfaumture. They consist of a mass of ground-sub.stance of 
proteid nature, inclosing a crystalloid of inroteid substance and a 
globoid which consists of inorganic matter. The ground- 
substance is found to be composed, like the grain of the Lupin, 
of the two globulins and of hemialbumose. The chemical nature 
of the crystalloid is not so clearly made out It is slowly soluble 
in 10 per cent, NaCl solution, and readily soluble in 20 per 
cent, or in saturated NaCl solution after treatment with alcohol 
The crystalloids of several plants were investigated with the view 
of ascertaining their relative solubility in solutions of this salt. 
Those of Vma eUtior and of Linum usUaHssimum were found to 
resemble those of Ridtnus in this respect j those of BerthoUetia 
and of Cucurbita are readily soluble in 10 per cent., and 
‘^turated NaCl solutions ; those of Mma ensete and kUiu and 
those of S^Mninm femomm are either insoluble or only 
eolttble in these solutions. 

The points of more general interest are the action of alcdiol 
in promoting the solution of the crystalloids of Ricitms in ao per 
cent, and in saturated sohitions of NaCJ, and the fact that long- 
continued exj^ufe to alcohol does not render the vegetable 
gl^uUns ins<jiuble in these solutions. 

^ author expreeses his opinion that the caseins which 
^tt^sen hM extract from varions consist to a consi- 
derable extent of precipitated hcmlalbwnosc. 



Minchin, of Cooperis IIUl Engineering College, described his 
further researches on the subject of photoelectricity, brought by 
him before the last meeting of the Society. He has found that 
the current in a sensitive silver cell does not always flow from 
the uncoated to the coated plate. It docs when cWoride or 
bromide of silver is used, but when the sensitive emulsion i.s 
iodide of silver and the liquid water linctured with iodide of 
potash, the current is from the coated to the uncoated plate. He 
demonstrated that the current set up by the fall of light on the 
cell could be sent by wire to a receiving cell, and made to pro- 
duce a local effect on the sensitive plate therein. He also proved 
that electricity is developed in fluorescent bodies by the action of 
light, and hopes to show that it is also developed in phosphor- 
escent bodies. Neither heat nor the red rays produce this 
electricity, but it is the blue and violet rays whloli do so. The 
fluorescent silver plates he employed were coated with an emul ■ 
sion of cosine and gelatin, and had been kept sensitive for twelve 
days. They would thus be a permanent source of photoclcc* 
tricity, did the cosine not tend to leave the gelatin. Mr. Wilson 
had suggested naphthaline red for cosine, as not apt to 
leave the gelatin, and he had found it give good results.— 
Dr, O. .S. Lodge described certain improvements which he had 
made in his electrometer key designed for delicate electrical 
and especially electrostatic experiments. Assisted by the British 
Association, he had made it more couvenieut, and fitted it into an 
air-tight case which could he artificially dried. The contact-pins 
were now of phosphor-broiue gilt instead of iilalinum, and the 
contacts were made by press* pins from the outside. Dr. Lodge 
also exhibited a new inductometer or modified form of Prof. 
Hughes’s induction balance, conbining a* Wheatstone balance, 

I and expressly designed for comparing capacities and resistances, 
especially the resistances of coils having no self induction. A 
telephone takes the place of a galvanometer in the bridge, and 
the current in the primary coil is interrupted by a clock W'ork 
make and break. iTiere is one primary coil of fine wire 3^ 
ohms in resistance and two^secondarics, one on each .side of it, 
of fine wire, each about 270 ohms, These are fixed, but the 
primai-y is adjusttble by 'a screw. Prof. Hughes remarked that he 
had pointed out in bis paper to the Royal Society that the 
induction-balance could be used in this way ; and Dr. Lodge 
disclaimed any novelty in the apparatus beyond its arrangement. 
Sir W. Thomson added that it was satisfactory to see so 
serviceable an adaptation of the induction-balance to research.—* 
Dr, Hopkinson, Prof. Perry, and Sir W, Thom.«on oflered 
remarks on the element of time in comparing dischat^es from 
condensers of diflerent diclectric.s. Sir William said that, in 1 864, 
he had made experiments on air and gla.ss dielectrics, and found 
the discharge about the same for the first quarter-second. — Prof, 
Adams, then took the chair, and Sir. W, Thomson made a com- 
munication on the elimination of air from a water steam -pressure 
thermometer, and on the constiuclion of a water steam-pressure 
thermometer. He said it was a mistake to suppose that air was 
expelled by boiling water, because the water dissolved less air 
when warm than when cold. The fact was due to the irelation.s 
between the density of air in water and the density of air in water 
vapour. There was fifty times more air in the ^water vapour 
over water in a sealed tube than in the water below. If this air 
could be suddenly expelled only T^th part of air would remain, end 
of this only ht the w’ater, the rest being in the vapour, This sug- 

gested a means of eliminating air from water, whichhe had em- 
ployed with success. It consisted in boiling the water in a tube, and 
by means of a fluid mercury valve allowing a puff of tire vapour 
to escape at intervals. Sir W, Thom.son also described his new 
water-steam thermometer now being made by Mr. Casella. It 
is l>ased on the lelations of temperature and pressure in water- 
steam as furnished by Regnault's or other tables, and will con- 
sist of a glass tube with two terminal bulb.s, like a cryophorous, 
part containing water, part water-atenm, and the stem inclosed 
in a jacket of ice-cold water. Similar vapour-thermometers will 
be formed, In which sulphurous acid and mercury will be used 
in place of water, or in conjunction with it. For low or 
ordinary temperatures they will be more acctifate than ordinary 
thermometers. 

Geological Society, May 12.— Robert Etheridge, F.R.S., 
president, in the chair, — Rev, Samuel Gasking, Thos, J. George, 
and Cuthbert Chapman Gibbes, M.D,, were elected FeUows of 
the Society.— The following comjnunicatlotts were read:— Oh 
the structure and affinities of the genus Salter, by 

W, J* SoUas, F.G.S,— Note on von 

Meyer, a new type of Chelonian reptile allle 4 to the leathery 
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turtles, by Prof, H. G. Seeley, F.K.S.—On the occurrence of 
the Glutton \^Gulo luscus^ Finn.) in the forest*bed of Norfolk, 
byE. T, Newton, F.G.S. Remains of the Glutton have hitherto 
been obtained only from cave-deposits. The author has lately 
received from Mr. K. Fitch, of Norwich, a portion of the lower 
jaw of this animal obtained from the forest-bed of Mundesley, 
Norfolk. The specimen consists of about two inches of the left 
ramus, bearing the first true molar and the hinder half of the 
fourth premolar in place. The jaw is smaller than in average 
specimens of the recent Glutton, but presents ail the characters of 
the species as described in detail by the author. — A review of 
the mmily Diastoporidoe, for the purpose of classification, by 
George Robert Vine. Communicated by Prof. Duncan, F.R.S, 
annelid jaws from tJ)e Wenlock and Ludlow formations of 
the West of England, by G. J. Hindc, F.G.S. 

Entomological Society, May 5.— 11 . T. Stainton, F.R.S., 
vice-president, in the chair. —Mr. Peter Inchbald, of Hovingham, 
York, was elected a member of the Society. — Mr. W, C. Boyd 
exhibited a very pale specimen of Nyssia hispidariay taken at 
Cheshuiit. — Mr. M. J. Walhoufie exhibited some Gcodephagous 
beetles, which were found only on the summits of some of the 
highest mountains in India. — Mr. W. L. Distant exhibited a 
long series of specimens of the Madagascar homopteron Piyelus 
y^udoHf lienn., to illustrate the extreme variability of the species. 
The scries showed a gradation from melanic to albinic forms, 
and one specimen was asymmetrical in the markings of the 
tegmina, thus exhibiting the characters of two varietal forms, an 
occurrence which Mr. Distant stated was not altogether excep- 
tional in extremely variable species of the order Khynchota.-— 
Mr. T. R. Billups exhibited two living specimens of Cara bus 
auriduSf which bad been found in the Borough Market In 
reference to a prediction by Mr, Wallace that a sphinx moth 
would be foun<l in Madagai;car with a proboscis of sulfident 
length to reach into the nectary of Anagrtveum sesqui pedaled Mr, 
Pascoc stated that he hod heard a rumour that such aii insect 
had been discovered, and endeavoured without jruccess to find 
any corroboration of the statement from members of the Society. 
— -Mias’E. O. Ormcrod made some remarks as to the contents of 
a work which she had edited and presented to the Society, and 
which contained the meteorological observations taken by Miss 
Molcsworth for a period of forty-four years. Some attempt was | 
made to contrast the meteorological conditions with the dominant 
phases of plant and animal life during that period. 

Victoria (Philosophical) Institute, May 10.— A paper 
upon the data of ethics, with special reference to Mr. Herbert 
Spencer’s views, was read by Trof, Wace, 

Paris 

Academy of Sciences, May 17.— M, Edm. Bccauerel in the 
chair,— The President presented the new edition of the works of 
Laplace, with letter from Laplace’s granddaughter. — The fol- 
lowing papers 'were read Meridian observations of small 
planets at the Greenwich and Paris observatories during the first 
quarter of 18S0 ; communicated by M. Mouchcr. — On saccha- 
rW, by M, Peligot. It is dexlrogyrous, like ordinary sugar; 
its rotatofy power, in Laurent’s polarimeter, represented by 
93 * 5 ^ (sttgat-, 66® i8'). Saccharine from starch -glucose, and 
that from crystallised levulosate of lime, showed the same rota- 
tory power. The essential character of saccharine is its relative 
stability and its inertia towards agents which act on other mat- 
ters of the sugar grouo. It is much more easily got from 
crystallised Icvdosate of lime than from inverted sugar or starch- 
glucose. — Researches on the proportion of carbonic acid in the 
air ; second note by M, Keiset, He made (ninety-one) fresh 
experiments in the country from June to November last year, 
day and night, and the average obtained was 2978 COj in 
volume, for too, 000 dry atmospheric air at o® and 760 mm. ; 
(this closely agrees with the figure 29*42 he got in 1872-7^). He 
describes a new absorption apparatus, with the aid of which six 
or seven hours was sufficient to ascertain the yield of 600 litres 
of air, 28 '9 1 was the average proportion of CO, for the day, 
30*84 for the night. The maxima were in times of fog and 
mist ; the average of twelve such cases was 31 *66 ; the absolute 
maximum, 34*i5» ia e dense fog on September 3. He questions 
the accuracy of the method by which MM. Levy and Allaire 
found variatiou-s last year ranging from 22 to 36.— On the Furens 
dam, by M. de Lesseps. The dam of the Chagres (40 m. high) 
should be built cm this type, and not cost over 25,000,000 fr.— M. 
Peters’ death was announced.— On some nutritive eficcts of alka- 
line substances in moderate doses, fiom experimentation on man 
in good health, by MM, Martin Damourette and Hyades. The 


substances tried were bicarbonate of soda (3 gr. daily) and Vichy 
water from the spring Elizabeth de Cnaset (0*5 to t lit. a day). 
So taken, they are trophic agents, and th<^ diminish uric acid 
largely (though the former causes gastric disorders). — Position 
of the comet b of i88o, determined at Bordeaux Observatory, by 
M. Rayet, — On tlw transcendants which play a fundamental 
in the theory of planetary perturbations, by M. Callandreau. — 
On the number of cyclic groups in a transformation of space, by 
M. Kantor. — The tensions or saturated vapours have different 
modes of variation according as they are emitted above or below 
the point of fusion, by M. ae Mondesir. The passage through 
the point of fusion alwi^s gives a variation at least four or five 
times greater than that found in two liquids in an equal thermo- 
! metric range. — On the interversion of temperatures of the air 
with the height, by M, Andr^, This is shown to occur (under 
like conditions) within much shorter vertical distances than those 
indicated by M. Alluard. — On the freezing mixtures formed of 
an acid and a hydrated salt, by M. Ditto. In such a mixture 
the cooling is not due to simple dissolution of the salt ; there is 
always a double decomposition,' conformably to the law of maxi- 
mum work. The salt containing much water, this separates out, 
and the change of state absorbs the heat liberated 1^ the reac- 
tion, borrowing from the liquid itself the surplus of energy 
necessary to its complete accomplishment. Hence results a con- 
siderable lowering of temperature. — Influence of alkaline or acid 
media on the lire of crayfish, by M, Richet. Acid or basic 
liquids are not poisorreus in the direct ratio of their acidity 
or basicity. With equal W'cight nitric acid is five times 
more toxical than sulphuric acid, and twenty- five times more 
tlian acetic acid. Generally bases have a more hurtful action 
than acid«i. The least toxical is baryta ; a crayfidi will 

live two or three hours in water containing 3 gi*s. of it 

per litre. Soda and lime are fatal in two or three hours 

in proportion of 1*5 grs. per litre; potash in one of i gr. 

Ammonia, however, is the most poisonous of all ; in the propor- 
tion of 0*8 gr, per litre, its action is almost itistantaneousiy fatal. 
It is thirty times more toxical than baryta, and fifteen than ?oda, 
— On some of the conditions of cortical excitability, by M. 
Couty, The movements caused by faradisation of the brain 
seem to vary like the less complex contractions caused by faradi- 
sation of the central end of the sciatic, pointing to a common 
ori^n of the two orders of movementsHn the same bulbo-medutlary 
elements. — Local and general anaesthesia produced 17 bromide 
of ethyl, by M. Tcrnllon. The substance seems especially 
suited for short operations not requiring complete muscular resc^ 
lution. It acts rapidly, is less dangerous than chloroform, and 
the awaking is not disagreeable,— Variations of urea in poisoning 
by phosphorus, by M. Thiboat. — Influence of the fattening rj 
animals on the constitution of fats formed in their tissues, by M, 
Muntz. In animals f-ubmitted to a fattening process the fat is 
always poorer in solid fatty matters. — On the nxity of composi- 
tion of plants ; analysis of Soya hispida^ or Chinese oleaginous 
pea, by M. Pellet. — On the respiratory and circulatory app.aratua 
of some larvse of dipfera, by M. Viallanes, The heart ofinsects 
is at first a simple tube open only at its two ends. So long ns it 
has no lateral orifices it is completely arterial. 
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i^ANGUAGE AMONG THE AMERICAN 
INDIANS 

InlrodticHcn to ihe Study of Siyn-Languago among the 
North Amerkm Indians, as Iltusirating the Gesture-^ 
Speech of Mankinds By Garrick Malleiy. (Washing- 
ton : Government Printing Office, 1880.) 

U NDER this mOdcst title another of those valuable 
contributions, which we owe to the Smithsonian 
Institution, has been made to science. Researches into 
the ethnography of the North American Indians have 
been going on for the last eleven years under the super- 
intendence of Mr. J. W, Powell, and a series of compact 
and beautifully-printed monographs has lately been started 
for the purpose of aiding and directing them. The mono- 
graph just issued fonns the second of the series hitherto 
published, and in spite of its title is full of new and 
interesting matter. It will be appreciated not only by 
those who are actually engaged in observing the life and 
manners of barbarous tribes, but also by every student 
of language and anthropology. 

The evidence that has been accumulating for some 
time past makes it probable that the most important part 
of language, its grammatical machinery, originated in 
gestures and signs. These were the means whereby 
sense and meaning were imported into spoken words. 
As Col. Mallery remarks : ^^A child employs intelligent 
gestures long in advance of speech, although very early 
and persistent attempts are made to give it instruction in 
the latter but none in the former; it learns language 
only through the medium of signs; and long after 
familiarity with speech, consults the gestures and facial 
expressions of its parents and nurses as if to translate or 
explain their words.'* An examination of the sign- 
language or languages of mankind consequently becomes 
of high importance, and it is strange that no thorough 
and scientific attempt to undertake it has hitherto been 
made, I^ibnitr indeed, with the instinct of genius, 
pointed out the need and importance of such an investi- 
gation (in his Collectanea Etymologica,*' cb. 9), but his 
words met with no response. It is therefore all the more 
satisfactory to find that the subject has at last been taken 
up in America, where special opportunities still exist "for 
collecting materials, notwithstanding the rapid decrease 
an the native population that seems to have been going 
on of late years. North America has alw^ays been the 
country where a language of signs was pre-eminently in 
vogue. Col. Mallcry says with justice that the words 
of an Indian tongue, being synthetic or imdiffcrcntiated 
parts of speech, are in this respect strictly analogous to 
the gesture elements which enter into a sign-language." 
Just as a single idea or mental picture is represented by 
a connected group of individual gestures, so too it is 
expressed in the polysynthetic speech of the Red Indian 
toy a group of Individual syllables which form but one i 
word. j 

The fii^t quostiph we hav^ to ask ourselves is whether 
sign-languages are the same all over the Worldi whether 
each idea or group of natural 

gesture or sign cor^ To this 
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question the researches made among the American 
Indians furnish a conclusive reply. The alleged exists 
cnce of universal and'absoliite si^n-language i^, in its 
terms of general assertion, one of the many popular 
errors prevailing about our aborigines.” Many signs are 
purely conventional, while many ideas or objects may be 
denoted by more than one sign. The signs used by the 
different Indian tribes to indicate the same ideas by no 
means agree together, nor do they always agree, so far as 
I know, with the signs employed for the same ideas in 
the Old World, whether by savages or by deaf-mutes. The 
curious language of signs employed in monasteries where 
the rule df silence was strictly observed, which is given 
by Leibnitz, if compared with the lists of signs furnished 
by American explorers, is a good example of the fact. 

At the same time no signs can be so arbitrary and 
conventional as spoken words, nor can an idea be 
expressed by so many different signs as it can be by 
different sounds- Col. Mallcry observes that further 
evidence of the unconscious surv^ival of gesture-language 
is afforded by the ready and involuntary response made 
in signs to signs when a man with the speech and 
habits of civilisation is brought into close contact with 
Indians or de.af-mutes. Without having ever seen or 
made one of their signs, he will soon not only catch the 
meaning of theirs, but produce his own, which they will 
likewise comprehend, the power seemingly remaining 
latent in him until called forth by necessity. The signs 
used by un instructed congenital deaf-mutes and the facial 
expressions and gestures of the congenitally blind also 
present considerations under the heads of ^ heredity ’ and 
* atavism,’ of some weight wdien the subjects are de- 
scended from and dwell among people who had disused 
gestures for generations, but of less consecjuence in cases 
such as that mentioned by Cardinal Wiseman of an 
Italian blind man who, curiously enemgh, used the precise 
signs made by his neighbours." 

But care must be taken to distinguish between two 
things which are frequently confused together. Gestures 
and signs arc wholly different, gestures being natural 
i signs more or less conventional. A gcsticvilation is a 
gesture w hich has become a sign, and the nearer signs 
approach to gesticulations the more readily and in- 
stinctively they w'ill be understood. 

Those who wish to know what the Indian sign-language 
is will find plenty of interesting and suggestive examples 
in Col. Mallcry’ s Introduction. He has added a list of 
his Authorities as well as a speech in signs addi-essed by 
a medicine-man of the Wichitas to Mr. A. ]. Holt, and a 
story in signs told by Katshes, the Pah-Ute chief, to 
Dr. W. J. Hoffman. These curious specimens of sign- 
language w ill show what it is more effectually than any 
description could do, and will justify the analysis and 
classification of the signs proposed by Col. Mallcry. 

In conclusion, aid and suggestions an; asked fron> all 
interested in the subject, or who arc in actual contact w^ith 
savage and barbarous tribes. A list of words is ap2>ended 
fotVhlch the carresponding sign.s are wanted, those of 
chief importance being marked by an asterisk. We hope 
thaJttIte ethnographical department of the Smitjtvscmian 
Inetitetion trill meet Avith all the* assistanee tinder- 
taklttg to ''which it is entitled. There must be many 
observers among the uncivilised races of the ^ 01 d World 
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or in schools for deaf-mutes who have many facts of 
interest and value to contribute. It is only when these 
facts have all been gathered in that it will be possible to 
reconstruct that primitive speech of mankind which pre- 
ceded articulate utterance, which formed the bridge to 
spoken language and expressed the earliest thought of 
the human race. A. H. Sayce 


TESTING TELEGRAPH LINES 

InsirucHoiis for Testing Tehgraph Lines and the Techni- 
cal Arrangement of Offices. By Bouis Schwendler. 
Vol, ii. Second Edition. (London : Triibner and 
Co., 1880.) 

T he second volume of this useful work is free from 
the defects which disfigured the first volume, and 
which we \\'erc bound to find fault with (Nature, vol. xix, 
p. 192). 'i’his is doubtless due to the watchful eye and 
careful hand of I^rof. McLeod, who has nursed it through 
the press and added some useful notes. It contains a 
very full and clear description of Mr. Schwendler’s modi- 
fication of the tangent galvanometer, by which quanti- 
tative electrical measurements of batteries, lines, and 
apparatus are more rapidly though more roughly made 
than with bridges and coils. Such an instrument is very 
extensively employed in England and America, but Mr. 
Schwendler has certainly improved its efficiency by 
combining certain resistances with it and making it more 
portable. It is remarkable what a handy and useful 
instrument this becomes, and what a valuable help it is 
to the telegraph engineer. Mr. Prcecc mentioned at the 
Society of Telegraph Engineers the other evening that it 
frequently happened over the extensive system of the 
Post Office — 120,000 miles of wire and 12,000 instruments 
—that the daily bill of health showed not one single fault 
existing, and this he attributed principally to that accurate 
system of testing which has been in use in England for 
nearly twenty years, Mr. Varlcy introduced this system 
in England and in America also, where it is very exten- 
sively employed. It is a pity that Mr, Schwendler has 
not made himself better acquainted with the systems in 
use in other countries, for the perusal of his book leaves 
the impression that he thinks he has inaugurated a new 
system in India, whereas he has only modified existing 
systems to suit the requirements of the Indian service. 
Again this desire to be individual is shown by the adoption 
of that most unnecessary nomenclature of unit current, 
the Oersted/’ Unit current is now universally known 
as the Weber,*’ and though some confusion has oc- 
curred as to whether unit current should be **weber$ 
per second,” or simply **wcber,” nevertheless webers** 
and that useful sub-multiple milliwebers ” are now 
used all over the world, except in India, Custom 
only has forced the terns voU, ohm^ farad^ weber into 
use. He would be a bold man who would attempt to 
convert *‘Ohm** into ‘^Schwend/* yet Mr, Schwendler 
would convert Weber** into Oersted.*’ There is no 
doubt that Mr, Latimer Clark, who is the author of the 
recognised nomenclature, proposed the term “weber" for 
unit quantity, but as any term applied to unit quantity, 
excepting that based on unit capacity or farad," is not 
wanted, and unit current is unit quantity per unit time, 
webers per second ’* has rapidly, by the silent linguistic 


process of abbreviation! subsided into “ webers," and 
webers it wiU remain. This strange habit of ignoring 
existing terms is shown in the definition of “intensity", 
(p, 40) as applied to a battery which is said to be the 
maximum current which a battery produces on short 
circuit. Now there is scarcely an ErgUsh-speaking 
country where this properly is not known as “quantity," 
though this term is carefully excluded from all books from 
its eminently unscientific character. Nevertheless it is so 
rooted in telegraphic circles that there is scarcely a line- 
man in all England that does not use it. Again, those 
currents which every one knows as “earth currents" are 
called in India “ natural currents ** (p. 53). Moreover we 
have the strange anomaly that sometimes the author uses 
Siemens units y sometimes ohms, sometimes S.U., and 
sometimes B.A. U., to designate units of resistance. 

The battery used in India is the Minotto form of 
Daniell— a very wasteful cell, and giving for line purposes 
an internal resistance of 30 ohms ! In dry climates where 
the circuits are long such a battery may be useful, but in 
damp climates, like England, where the circuits are com- 
paratively short, such a battery is impossible. The 
Minotio cell is, however, very constant in its electro- 
motive force ; and Mr. Schwendler’s instructions for its 
maintenance are very clear and complete. 

The principal portion of the book is devoted to a 
description and mode of construction and examination of 
the instruments in use in India and their connections. 
Mr. Schwendler has introduced a useful test called the 
“range test," by which those currents are recorded 
between which the instrument will work without any re- 
adjustment. Thus the range test of a Siemen’s relay is 
25. In other words, whether the current used be *001 or 
*025 weber, or any current of intermediate strength, the 
relay will equally work. An instrument that will stand 
such a test must be quite free from friction in its points or 
from residual magnetism in its iron core. The working 
currents in India never exceed 8 milliwebers nor fall 
below 2 milliwebers. Hence if a relay fulfil the above 
test it never wants adjustment. This is certainly “a con- 
summation devoutly to be wished" by all telegraphists. 

We observe the following interesting instruction : “ On 
no account are relays to be exposed to the direct rays of 
an Indian sun. The permanent magnet is sure to lose its 
magnetism perceptibly, and consequently the relay will 
become unsensitive.** Is this due to the light or to the 
heat of the sun ? His notions of the efficiency of lightning 
protectors are rather heterodox. “ All,” says he (p. 195), 
“that can be said of them at present is, that if they are 
kept clean they do no barm ; " yet he gives a very clear 
description of those in use. He attributes to Steinheil, in 
1846, the first lightning discharger; but Highton, on the 
London and North- Westem.Rail way, before this, rapt the 
wire for eight inches on each side of the instrument in 
bibulous paper and surrounded it with a mass of metallic 
filings placed in a tin lined box in connection with the 
earth. 

Very excellent descriptions are given of different forms 
of relays and of various plans devised for reducing the 
effects of induction, notably Mr, W. P. John5ton*s electro- 
magnetic shunt. Indeed the work is an admirable de- 
scription of telegraphy in India, and It is one which 
should be in every dcctrician’s library. There are 
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many telegraph administrations which would be bene- 
fited by its clear practical character. But it is not im- 
maculate. The chief defect of the book is the absence 
of recognition of what has been done elsewhere and 
the negation of existing literature* dealing with the 
same subject. Mr. Latimer Clark's book on " Electrical 
Measurement'' (published in 1868) was written especially 
for use in India, His “ Electrical Tables and Formula:*/’ 
written in conjunction with Mr. Sabine and published in 
1871, contains nearly all that is known of testing. CuUey's 
Handbook/' first published in 1866, has run through 
six editions. Hoskia;ris Guide to Electric Testing " was 
published in 1873, and has reached a second edition- 
Prcece and Sivewright's ‘^Text-book of Telegraphy" 
was published in 1876, and Has also reached a second 
edition. Kempe's Handbook of Electric Testing" (a 
most useful and valuable little work) was also published 
in 1876, Papers by Fleeming Jenkin, Siemens, F. C, 
Webb, Hockin, Heaviside, &c., are scattered everywhere ; 
yet the impression left on the mind after perusing Mr. 
Schwendleris book is that, according to him, there is but 
one system of testing, and that is to be found in India ; 
and there is but one book on the subject, and here it is ! 


OUR BOOK SHELF 

A Physical^ Historical y P oliticaly and Descriptive Geo- 
graphy. By Keith Johnston, F.R.G.S. Maps and 
Illustrations. (London: Stanford, 1880.) 

This work is in every way creditable to its unfortunate 
young author, who, our readers may remember, succumbed 
some months ago to the hardships of African travel while 
leading an expedition from the West Coast towards Lake 
Tanganyika. Mr. Johnston has not sought to enter into 
that minute and often painful detail with which we arc 
familiar in most text-books of geography. His object has 
been to record in each of the great departments of 
geography the results of the latest research, leaving it to 
the teacher or to special text-books to fill up with details. 
After a brief sketch of some of the main points in mathe- 
matical geography, a clear and sufficiently full sketch of 
historic^ geography is given, treating not merely of the 
progress of discovery, but of the various movements of 
peoples and nations which have led up to the political 
divisions of the earth as they arc at present ; this we 
think a useful introduction of scientific method into 
history. Then follows a section on physical geography, 
in which the most trustworthy results of research in the 
various departments of this subject are stated with clear- 
ness and accuracy. The remaining two-thirds of the 
work is devoted to the special geography of the various 
continents and countries — their physical features, natural 
history, products, industries, peoples, and political and 
social conditions. The same method is followed through- 
out of dwelling only upon the important features. The 
work is amply illustrated by useful and beautifully 
executed maps, and is one of the best general handbooks 
of geography that we know. 

ZHtschHMfur das chemischi Grossgcwerhe, iv, Jahrgang, 
Von jui. Post. Fortgesetzt von Arthur Lehmann. 
(Berlin : Oppenheim, 1880.) 

We have already had occasion to draw attention to the 
merits of this publication, and the present issue of the 
work is in no way inferior to its predecessors. It consti- 
tutes a compete compendium of the progress of chemical 
technology during the past year, and as such must be of 
great service to our manufacturers. The various articles 
are contributed by acknowledged authorities, and the 
whole is preceded by a short review indicating the more 


striking improvements which have been introduced into 
the chemical arts since the publication of the last issue of 
the work. 


LETTERS TO THE EDITOR 

[The Etider does not hold himself responsible fir opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications, 

[ The Editor urgently reauests correspondents to keep their Utters as 
short as possible. The pressure on his space is so great that U 
is impossible otherwise to ensure the appearance evest of ' com- 
munications containing interesting and novel facts,] 

The Lesser Spotted Woodpecker 

I HAVE had an opportunity lately of observing closely the 
habits of the Lesser Spotted Woodpecker {FicHs minor) as re- 
ga’'ds the very ucculiar sound which it makes upon trees by the 
action of its bill. 

It is quite certain that this habit has nothing whatever to do 
with the quest for food. The bird selects one particular spot 
upon the trunk or bough of a tree, which spot is naturally 
sonorous from the wood being more or less hollowed by de- 
cay. The bird returns to this precise spot continually during 
the day and produces the sound by striking the wood on the 
spot with its bill, the stroke being repeated with a rapidity 
which is really incomprehensible ; for it quite eludes the eye. 
It is effected by a vibratory motion of the head ; but the 
vibrations are «o quick that the action looks like a single 
stroke. After short pauses this stroll e is again and again re- 
newetl, sometimes for several minutes together. During each 
interval the woodj^cker looks round it and below it with evident 
delight and with an apparent challenge of admiration. The 
beautiful crimson crest is more or less erected. 

The whole performance evidently takes the place of the vernal 
song in other birds ; and so far as I know it is the only case 
among the feathered tribes in which vocal is replaced by instru- 
mentju music. 

The ne&t does not appear to be in the same tree ; but similar 
spots are selected ox\ several trees in the neighbourhood, and as 
tne sound is very loud and is heard a long way off, the hen bird 
when sitting is serenaded from different directioas. 

1 have I'.ot seen or heard any attempt to vary the note pro- 
duced by variations cither in the strength or in the rapidity of 
the stroke, or by changing the point of percussion ; but I have 
observed that the note varies more or less with the tree on 
which it is produced. 

During about six weeks the performance has been frequent 
every day, and early in the mornings during part of this time it 
was almost constant. Of late it has been discontinued. In all 
I>robabiUty this is parallel to the Avell-known fact that singing 
birds cease to sing after the eggs arc hatched. 

ITiis instrumental substitute for .singing among the wood- 
peckers is extremely curious. Argyll 

May 29 

Mr, Preston on Vortex Atoms 

Some passages in an article in Nature, vol, xxii. p. 56, on 
Sir William Thomson's theory of vortex atoms, seem to show 
that the author, Mr, Preston, has not perfectly apprehended the 
nature of vortex motion. On p. 57 he says that *'the rotating 
portion" of the liquid “therefore glides smoothly over the in- 
compressible liquid that surrounds it like a pipe," From this it 
appears that the vortioally-moving fluid is conceived by him as 
supping with reference to the rest of the fluid. This is, how- 
ever, an Incorrect view of the nature of the motion. If there be 
an infinite mass of fluid, then the stable existence of a vortex 
filament at any part necessitates motion throughout the whole, 
and there is, at the surface bounding the fihmaent, no discon- 
tinuity of the kind apparently conceived by Mr. Preston. 

Two vortices exercise very remarkable influences on one 
another, which ore due to the Irrotational motion of the parts of 
the fluid outside the vortices. 

The existence of surfaces of finite riip in the hydr^ynamics of 
an ideal perfect fluid is not precluded by any qi^ity attributed 
to the fluid, but I do not think that the l>cuaviour of vortices 
bounded by surfaces of slipping has been hitherto treated by any 
matheivatician 
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It does tiot seem likely, however* that the investigatioit would 
lea4 td interegting phy-sical muUs, because this kind of motion 
is essentially dynamically unstable. 

Towards the end of the same article there occurs the following 
passage : — 

^‘Thc old idea that a ship (or more correctly a totally im* 
mersed body, such as a fish) encountered a mysterious resistance 
in addition to the mere friction of the molecules on its aides, is 
now known to Iiave been a pure delu.don/^ 

This statement appears to me either erroneous or verymU- 
leadii^. The resistances to the motion of a ship have been 
classi&d under three headfi, vi^,, n a vc-maldng resistance, eddy- 
making resistance, and surface-friction.^ For a totally -immersed 
body Uio wave-making resistance is non existent, but Mr, Pres- 
ton vvouhl appear only to take jiotice of the last of the three. 
Now whilst for a body with **f:iir lines,’' such as a fish, the 
eddy -making resistance may be small, yet if the lines are not 
fair it may be very large. Thus a fish leaves scarcely any wake, 
whilst an oav leaves a very great amount of disturbance, 

Helmholtz, KircliholT,* and Lord Rayleigh ^ have made some 
interesting hyilrodynaniical investigations <>n the resistance suf- 
fered by a vane exposed to a current, on the hypothesis that in 
the wake of the vane there is dead water, separated from the 
moving water by surfaces of finite slip* 

It has been already noticed that such a motion is dynamically 
unstable, but there is in many respects a remarkable accordance 
between the resistance as determined by this theory and that 
found experimentally/ so that it reems probable that the actual 
stable motion of fiow, with eddies in the W'uke, does not differ 
very much from the theoretically unstable motion, with dead 
water in the wake. It will be noticed that this theory of resist- 
ance, w'hich gives approximate results for bodies with very bad 
lines, auch as flat vanes, actually entirely neglects surface-fric- 
tion, to wdiich Mr. Preston’s statement would seem to refer the 
whole rcsivstance. G. H. Darwin 

Trinity College, Cambridge, May 27 

The Inevitable Test for Aurora 

In reference to Prof. Piazzi Smytli’s courteous criticism of our 
.communication , to the Royal Society on the aurora borealis, vc 
regret 1 hat we arc unable to say whether the critical citron line, 
to whiclt he directs attention, was present or not in the spectra 
of the electric discharges in atmospheric air from which we 
deduced the probable heights of auroral displays. The experi- 
ments qiiotetl >vere made without reference to the nurom, and 
this particular line was consequently not sought for, nor indeed 
have many measurements been made of the si>ccti'a of discharges 
in atmospheric air, on account of the time required and conse- 
quent great consumption of the life of the battery which buch 
observations entail Warren De i.a Ruk 

73, Portlund Place, W., May 29 Hugo Milixua 

Cloud Classification 

TtlERH is a j)rovevbial objection to looking a gift-horse in 
the mouth,” and M. Pocy's Cloud Book is such a valuable 
addition to the fcanty literature on the subject that it would 
be highly ungraciems to make captious objections to his views. 
On the other hand, M. I’oey, when he differs from others, puts 
forward his views with such fairness and courtesy that 2 believe 
he would be the last man to deprecate full discussion. 

Allow m^ theii to pt in a plea for certain old public servants, 
that they should neituer be cashiered altogether, nor transported 
to strange regions, \^'Uhout Adi examination into their character 
and thdr merits. 

First, then, for the s/raius, 

, M. Pocy— happy man t— has carried on his observations under 
tfdgical skies and in the clear atmosphere of Paris. Had hie 
lot ncen cast on the clays and gravels of the London basin 1 
vehture to think that he would have regarded the stratus” 
with more respect, if with no increase of affection. He would 
have had, frequent opportunities of observing it-— at times 
restii^ ^^hreJy. on the ground/ at others rising wdtba clearly 

* Froude, /^nv. Jfnti., Docomber, 1876. 

® Matb,.Voilesan«n/’ axst aaU aand lectures. 

s Pytf/. OeoeihW, ^ 976 . 

^ In mnicai4r> Loid .RayieiRh'a mvwtigatioa th»>w« light on the theory 
of the balftnced mdder* 

5 Hovrard'e J^uay tiay«, “its iaferlor eurfacc (not invari- 

ably^ of '"ttofcistarily*^ **ro»U on A •ertb [pr water/’ F. 7 , .Edit. 
rSdS. 


dfiffned lower and upper [surfacei a few feet (or even 
'inches) from the earth, cutting the t^ler trees in a horizontal 
line, leaving their tops and bottoms flree, and then being 
gradually dlssipatedi to beahsorbed in the warmer air or to fbrm 
cumuH at a higher elvalion. He could hardly have failed to 
recognise it as a clear and distinct variety of cUud, the lowest itt 
altitude of all the fanuly, but none the less a member of it If 
every cloud which has contact wUh our baser earth is to be 
cashiered on that account, what will become of M. Pocy's own 
cumulus on Plate XV. ? Every mountaineer knows to his cost that 
if he happens to be on the mountain where such a cumulus is 
resting, he will be enveloped in a fog undislinguishable from 
what he finds on tlie Thames marshes. 

Whether, on the other hand, it is desirable to use the term 
“stratus” for clouds in a totally different sky-region, which 
differ both in their origin and their nature from the true 
“stratus,” i? a question too long to be fully discussed here. 

Next with regard to the nitnms, 

M. Pocy's view appears to be that Howard’s term applies^to 
an isolated shower-cloud, and is unsuitable for a rain-cloud over- 
spreading the sky. After careful reading of M. Poey’s remarks 
on the “ pallium,” and comparing them with Howard’s descrip- 
tion of the “nimbus,” I entirely fail to see where lies sufficient 
difference to consign the “ nimbus ” to oblivion ; and I can only 
imagine that M. Pocy has taken his idea * of what Howard 
meant almost entirely from the illustration* without noticing that 
Howard first describes the forming and behaviour of the cloud 
overhead in w^ords curiously similar to those which Poiiy himself 
uses for his “ pallium,” and then says, “ But we see the nature ot 
ihb process more : perfectly in viewing a distant shower in 
profile,” This clearly shows that the illustration was only 
chosen as the easiest form in which the cloud, ml tmbium 
congcrleSf could be depicted, while the context guards completely 
against the name being limited to an isolated shower-cloud* 

It would occupy to much space to place the descriptions of 
the two savauts side by side, but 1 think that any one who will 
take the trouble to read the two together can hardly fail to see 
that Howards “nimbus” fulfils all that Poiiy describes as the 
rain-discharging cloud, including the upper “ veil,” ^ or paUiura 
of cirrus, the lower “sheet,”* or “pallium” of cumulus, and 
the “ lower clouds arriving from the windward,” wlilch “ move 
under this sheet and are successively lost in it ” (Howard, p. 
1 1 ; comiiarc Poey, Plate XIL). In fact, to use an expression 
frequently employed in the discussion of patents, you can take 
the description of the one inventor and “read it on to the 
drawing of the other, or vice versd, 

M, Poey’fi term “ pallium ” is certainly expressive, and will 
probably make itself a home, in cloud terminology ; but it 
appeal's after all only to mean that a certain modification over- 
spreads the whole or a large p*act of the sky (compare Howard, 
p, 11), and does not by any means cover tliat combination of 
clouds which produces rain (“nimbus.”) 

I must leave it to a Aiture time or to other pens to discuss the 
merits of the “cumulo-stratus,” and pass on to examine shortly 
M. Poey's views about the “cumulus.” The Rev. W. C. Ley, 
in his review of M. Poey’s work, in your pages, has already 
]>ointcd out the illogical nature of the author’s repeated remark 
' that the ” cumulus ” only exists in the horizon, forgetting that 
a cloud which is on the horizon of one place must be m the 
zenith of another, Now I venture to suggest tliat this curloasly- 
diatorted mental view affects M*. Poe/s classification far more 
than appears at first sight. If clouds are conridered npt ob- 
jectively according , to their whole form and: structure, but 
subjectively a» they present tbcmBelvcs to auindivtdual observer, 
wc naturally need new modifications as the clouds are viewed in 
different positions. Are not many of the clouds which M. Po^y 
calls “ fracto-cumulus ” simply “cumuli ” viewed from beneath ? 
Just as (to borrow a simile from Mr* Ley) an elm-tree seen j^om 
beneath presents a spreading, ragged edge, and shows the blue 
sky 'through its interstices, whereas on the horizon it appears 
compact, rounded, and sharply defined. 

May 1 add a pmctical suggestion as to the popular terms 
proposed by M. Poi^y on p, 39? These terms are put forward as 
an altemauve to the sciei:ri& Latin names, for the , use of 
i sekiUific ^servm^ who may be of great sendee la collecting 
I information at out-stations where no lfidned meteorplngMt.ia .ot 
I hatMi .It .Is therefore ^all-impprtant that they should be;A 9 

- *-.Ste'Ro#yf p. 3 J* :■■ ■ ^ ■ ■ . ' h-,, 

, ? “ At a greatwr ajtitujcle a thin light vA" 5 tc., Btaward, p. 41, and 
again. ** superteS dmUa,” p. 4. 

s “ITiefowr deeds , . * v Ibrai ^ unlfomi p« 





Hud simple as pcwrfbW conformingas nearly as may be to Soc. Ant. Scot., and in Prof. Boyd Dawkins* “Early Han/* 
tfcapdmslar terma in n»e, and above all that there sliould be nothing P- 33 ®* , , . . , , 

to-ml^cad an ignorant peraon. Now 1 would ask what idea is In a large number of instances cup and nng marks have been 
oonwedtoan ordinary unscientific mind bytlw term “snow- found on the stones of cists, stone circles, and menhirs. It 
sheit ? The name is perfectly correct if read in the light of M. would therefore appear that they are^ connected with sepulchral 
Po^y*8 explanation ; but to an average lighthouae-keeper or rites. Cup marks are found in Scotland, Ireland, Wales, 
coastguard it would certainly convey the idea of a so-called Northumberland, Yorkshire, Cumberland, Lancashire, Switrer. 
^*pamo cumulus,*’ ft&dy to diHh$trgc and would be used land, dwoden, and India (see Rivett Camac*s papers vnyourif<d 
accordingly. of Asiatic Society of Bengal, 1878-9), I smould be gUd of 

“ Wind cloud” appeal's also distinctly misleading. To most evidence of their existence in Derbyshire and elsewhere in the 
minds it would, I believe, imply a cirrus or cirro-cumulus, as South of England. ^ J. RomillV Allex 

being the harbinger of wind, we have two excellent names in 23, Maitland Street, Edinburgh 
Common use-— “scud” and “rack,” — either of which would 


serve. 

“ Stratified cloud ” is a very vague term, applicable to many 
varieties besides “cirro-stratus.” ^ 

Objections might also fairly be raised against “Belt cloud,” 
as compared widi the familiar “ Noah’s ark ” which Poey him- 
self quotes elsewhere, and to the “ Globular tempestuous cloud,” 
as a very cumbrous term, although a correct one. 

It is to be hoped that all these details will be fuUy discussed 
before M. Poey’s suggestions are either admitted into general 
use, or, on the other hand, too readily rejected , E. 11 . 

Wallhamstow, Essex 

Note, — ITie references are to Howard’s Essay an tht Modi' 
ficathns of dotsdst third edition, Churchill, 1865, and to 
Po^’s Comment on ohotx^eles Paris, 1879. 


Songs of Birds 

Can any musical reader of Nature transcribe for me the 
notes of the king lorry {A^osif$octus sra/^/atus) ? May not the 
major and minor keys of the cuckoos noticed by JTohn Birming- 
ham be sexual characteristics ? The males are beheved to exceed 
the females in number in the proportion of four or five to one, 
and, if this be so, the male note must be heard more often than 
the female, 'JThc “jerkiness of style” in the major cuckoo, as 
described, suggests that the performer i« a female, A. N. 

C, W, PlARDiNO.— The teeth belong to a young horse— not 
yet ” in mark ’ ’ {E^uus cahttus) . Their geological horizon appears 
uncertain, and they are as likely to be historic or prehistoric aa 
pleistocene. 


“Chipped Arrow heads ” 

In a number of Nature (vol. xx.p. 483) which only latdv 
reached us here I read an interesting account of Mr. Cu^ing^s 
researches into the manufacture of flint weapons as practijwd by 
aboriginal tribes ; and as I have had many opportunities of 
observing the method by Mhlch the Fuegians of Magellan’s 
Straits fashion their glass arrow-heads, a few words on the matter 
m^ not be without interest to some of your readers. 

One of the indications of the increase of traffic through these 
Straits which has of late years taken place is that empty bottles 
are now to be found about the shores of those anchorages which 
art used by passing vessels as stopping-places for the night ; and 
bottle-glass is consequently the material used by the Fuegians of 
the present day, to the exclusion of obsidian, quartz, or flint. 
The following is the process t— A fragment somewhat approach- 
ing to the shape of the intended arrow-head is grasped finnly in 
the left hand, while in the right hand is held an old iron nail 
Stuck into n short wooden handle. The fingers of the closed 
rijght hand are turned upwards, and the jwint of the nail is 
dvected towards the operator’s breast. He then presses with 
great force the blunt point of the nail obliquely against tbe edge 
of the piece of glass, when a thin scale flies off towards him. 
One side of the edge having been bevelled in this way, the glass is 
turhed round, and the opposite edge flaked off in a shniJar 
manner. Working the edges alternately in this way, the glass 
ia readily brought to the required shape. The fashioning of the 
point is the most difficult part of the process, the formation of 
the barbs being easily effected. 

I have seen a native thus make a large arrow-head out of a 
piece of broken piekjc bottle in about half an hour; The glass 
IS never struck, but is fashioned entirely by pressure. After a 
little practice I succeeded in making fair imitations. 

X find, moreover, that the iron tool above mentioned can be 
dispensed with, and that the flaking may be effected by pressing 
with an angular flint or with a piece of hne, which were probably 
the methods used by the Fuegians before they possessed any iron 
implements. K. W. CopriNGEit 

H.H. Surveying Ship Mfttt BvMow Bay, Straits of 
Magellan, March 2t 


Cup and Ring Stonea 


In reply to Mr. Middleton’s letter I beg to -my that the Hklcy 
cup wnd, ring stones, hhve been carefully described and illogtrated 
m a.pap^read .by me before Brit, Arttoalog, Assoc (m 

Jes. Simpsonfs work 
sttl>jea 4 yol. vi ofthe Aw. 
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COAIPARA TIVE ANA TOM Y OF MAN ^ 

III. 

Modij^cations of ike Negro type. — At several parts of the 
equatorial refjion of Africa, from the Gulf of Guinea to the 
White Nile, indications have been met with of a small race 
of negroes, sometimes so small that the name of pygmy may 
truly be applied lo them, differing from the ordinary 
negro in the short rounded form of the head. These bear 
some resemblance to the diminutive members of the 
oceanic black races who inhabit some parts of the East 
Indian Archipelago, especially the Andaman Islands, and 
to whom the name Negrito is now generally applied, and 
Dr, Hamy, who has collected together all the evidence 
at present accessible as to their existence, has proposed 
lo distinguish them by the term Negrillo, The Akkas. of 
Schweinfurth appear to belong lo this race. In many 
districts they are more or less mixed with the ordinary 
negroes, and their physical characters are therefore 
obscured, but some skulls from the West Coast of Africa 
in the collection of Dr. Barnard Davis bear a striking 
resemblance to those of the Andamanese, and have a 
cephalic index of 80 or upwards. 

The greater pnrt of Africa, between the equator and the 
most sckuthern parts, -where the Hottentots and Bushmen 
dwell, is inhabited by negroes, w ho for linguistic .reasons 
are grouped together^ and separated from the , more 
northern tribes, and are now generally known to ethno- 
logists by the name of Bmiiu. Their range seems to 
have extended southwards in comparatively recent times, 
encroaching upon that of the original inhabitants. They 
are a pastoral people, w^arlike, energetic, and intelligent, 
owning large herds of cattle, and living in villages com- 
posed of a number of beeliive 4 ike huts. The southern 
Bantu, who at present are the best known, from their 
vicinity to the Briti^ and Dutch settlements of South 
Africa, are divided by Fritsch into i. The AmaOCosa, 
who inhabit at present the south-east portions of the Bantu 
territory, adjoining the sea, betiveen the Cape Colony and 
Natal To these The name Kafir, derived from an Arabic 
word allied to them as unbelievers or heathens, Ja comr 
manly given, but the name is sometimes used in a widdr 
sense fcr the Bantu negroes generally. The A^^Xosa 
include the welLknpwn tribes of Gaikas and ,Galwkas> 
with wbqm wb were at war in 1877, 2. The Arria^Zulu, 

lAbiitlaat Ht/eaon of tBeofi FJowtrV locturw at the Eoval Cotlc^ ef 
86*^ on the ;Compw«iye: Mam 
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situated to the north of these, in Natal and Zululand. 
3. Ihe BechuanaSj occupying the central or inland 
country ; and 4. The Ova-hereros, or Damaras, of the 
western coast-lands. Each of these divisions is com- 
posed of numerous small tribes, frequently at with 
each other, and constantly changing in relative impor- 
tance and even locality. The growth of the Zulu nation 
is a striking example of the mutable character of native 
African political combinations. At the commencement 
of the present century they were an extremely insignifi- 
cant tribe, but by the military and political genius of 
their chief, Chaka^ who conquered and absorbed all the 
neighbouring tribes, a powerful kingdom was formed, 
which was consolidated by his successors, Dingaan, 
Panda, and Ketch whyo, under whom, however, it has j 
been destroyed by the superiority of European weapons 
and organisation, at what cost we know too well Five 
crania of Zulus who were killed in the fatal battle of 
Isandthlwana, on January 22 of last year, have already 
reached the museum, through the kindness of Mr. Fynn, 
a magistrate in Natal, Col Mitchell, the Colonial Secre- 
tary, and Dr. R, J. Mann, and their uniformity of charac- 
ters is such that they probably are very fair average 
specimens of the race. They are the skulls of large, 
powerful men in the prime of life. The capacity of their 
cranial cavity is remarkable, far above that of the ordi- 
nary negro, even above that of the lower class of English- 
men, the average of the five being 1,580 cubic centimetres. 
One measures as much as 1,745. Their average latitu- 
dinal index is 75’ i, iheir altitudinal index 76*0. Their 
orbits are remarkably small and low ; index 817. The 
form of the nasal bones and nasal index (607) is charac- 
teristically negroid, but they differ from ordinary negroes 
in two important points. They are not truly prognathous, 
but mesognathous, the alveolar index (100*4) being inter- 
mediate between that of the negro and the European, 
and their teeth are small, the index being only 407. The 
crania of other Zulu and Kafir tribes previously ex- 
amined give similar results, especially a larger cranial 
capacity and a less degi-ee of prognathism than is found 
in the equatorial negro. 

pother great division of South African people com- 
prises those popularly known as Hottentots and Bushmen, 
or in their own language Koi-Koin. They formerly in- 
habited a much larger district than at present; but, 
encroached upon by the Bantu from the north and by 
the Dutch and English from the south, they are greatly 
reduced in numbers, and indeed threatened with speedy 
extinction. The Hottentots arc at present divided into 
three principal groups -the Namaquas, Korannas, and 
the Griquas. The latter especially are much mixed up 
with other races, and, under the influence of a civilisation 
which has done little to improve their moral condition, 
they have lost most of their distinctive peculiarities. The 
pure-bred Hottentot is of moderate stature, has a 
yellowish-brown complexion, very frizzly hair, which, being 
less abundant than that of the ordinary negro, has the 
appearance of growing in separate tufts. The forehead 
and chin arc narrow and the cheek-bones wide, giving a 
lozenge-shaped visage. The nose is very flat and the 
lips prominent. The women are often remarkable for 
immense accumulation of fat upon the nates, called 
steaiopygy^ and also of great elongation of the nymphae 
and of the prepuHum clitoridis. In these anatomical 
peculiarities, and in almost everything else except size, 
the Bushmen agree with the Hottentots. In fact they 
appear to be a stunted, outcast branch of the same race 
living the life of the most degraded of savages among 
the rocky caves and mountains of the lands where the 
comparatively civilised and pastoral Hottentots dwelt in 
the plains. Their usual appellation is derived from the 
Dutch Bosjesman, or ‘^man of the woods," and they 
have been regarded both by Kafil-s and Boers as some- 
thing only half human, and have been treated accordingly, 


and nearly extemunated. Notwithstanding their gene- 
rally low condition of culture, they show remarkable 
pictorial power, drawing atdmals especially with life-like 
accuracy. The osteological characters of the Bushmen 
are tolerably well illustrated f in the museum both by 
skeletons and crania. Their average height would 
appear to be from 4 feet 6 to 4 feet 8 inches, and there is 
very little, if any, difference between the men and women 
in this respect. The form of the skull is extremely 
characteristic, and could scarcely be mistaken for that of 
any other race. It has generally a very feminine, almost 
infantile appearance ; though the capacity of the cranial 
cavity is not the smallest, exceeding that of the Anda- 
manese and tlie Veddahs of Ceylon. In general form the 
cranium is rather oblong than oval, having straight sides, 
a flat top, and especially a vertical forehead, which rises 
straight up from the root of the nose. The lower occi- 
pital region is greatly developed, in marked contrast to 
that of the Andaman islanders. They are moderately 
dolichocephalic or mesaticephalic, the average of ten 
specimens being 75*4. The height is in all considerably 
less than the breadth, the average index being 71*1, so 
that they are decidedly low skulls. The zygomata are 
little developed, the malars project forwards about as 
much as in the Mongolian races, giving a nasi-malar angle 
of 140^ The glabella and supra-orbital ridges are little 
developed except in the oldest males. The orbits are 
elongated and low (average index 81*4), the space between 
the orbits very wide and flat, there being no depressiori at 
the root of the nose, A large portion of the ascending 
process of the maxilla is visible on each side of the nasals. 
The nasal bones are extremely small and flat, and the 
aperture wide ; the average nasal index being 60*8, so 
that they are the most platyrhine of all races. On the 
other hand they are rarely prognathous. In this, and 
some other characters, there is much that recalls the 
infantine condition of the true negro. 

Inhabitants of North Africa . — The whole of the 
various populations inliabiting the portion of Africa 
north of the Sahara Desert, from the Atlantic coasts 
as far south as the River Senegal on the west to the 
Red Sea on the east, belong to a completely different 
type of mankind from that which we have been last 
considering, and, as before mentioned, the boundaries 
between the two types coincide remarkably with those of 
zoological regions, as indicated by distinct characters of 
the fauna. As must naturally have happened during the 
vast length of time during which the people of Northern 
Africa and the negroes have occupied contiguous regions 
since the drying up of the Sahara Sea, with absolutely no 
hysical barrier between them, considerable intermixture 
as taken place along the frontier line, and even for some 
distance into the territories of each at certain points. In 
the east, especially, the superior northern race has en- 
croached far southwards, and the practice, which has 
existed from the most ancient times down to our own, of 
importing the negroes into the northern country as slaves 
and soldiers, has given rise to a considerable modification 
of the type in certain districts. 

Besides the negro element which has thus partially and 
locally modified the characters of the inhabitants of 
Northern Africa, at least two other adventitious ele- 
ments, although with differences small compared with 
those last named, appear to have come into the district 
and assisted to diversify ^the physical type. The evi- 
dence on which the first of these rests is rather shadowy ; 
but to account for the considerable number of individuus, 
especially in Marocco, who depart at least in colour from 
the prevailing North African type, and have fair com- 
plexions, eyes, and hair, an immigration of a northern race 
is supposed; and as all such immigrations within the strictly 
historic period, such as that of the Vandals (A.a <00) 
have been on too smaU a scale or too temporary to ^ect 
such a permanent change in a considemble pornon of the 
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popuktion, and there is evidence from Egyptian monu- 
ments of fair people (the Tamahou) inhabiting North 
Aj&icai to the west of Egypt, at least 1500 years b.c., this 
race has been associated with the builders of the mega- 
Uthic monuments found scattered over the west of Europe 
and the north-west of Africa, who are supposed to have 
invaded Africa by way of Spain and Tangiers. The 
invasion of the country by Semitic races from the East, 
the Phoenicians and Carthaginians, and more recently 
the Arabs, who overspread North Africa by way of .the 
Isthmus of Suez in the seventh and tenth centuries, and 
impressed the Mohammedan religion upon all these 
rc^ons, Vests upon surer historical evidence. The basis 
oc the population of Marocco, Algiers, and Tunis are 
the Berb ers, descendants of the Libyans or I^bou of the 
ancient E^ptians, An important section of them are the 
Kabyies of the French. They are mostly a settled and 
pastoral people, The Moors are mixed descendants of 
Arabs and Berbers, residing in towns. The Bedouins are 
the Arabs who still lead a nomadic life in the desert. 
There is much in common in the physical characters of 
all these people, and indeed with those of the South of 
Europe and South-West of Asia. They belong mainly to 
the group called Melanochroi hy Prof. Huxley. 

The Berber type, which perhaps forms the basis of the 
population of North Africa, is thus described by Topinard, 
by whom it has been carefully studied. The heignt is slightly 
above the mean, i‘68m. 5 feet 6’i inches. The skin, 

white in infancy, quickly becomes brown by contact with 
the air ; hair black, straight, and abundant ; eyes dark 
brown ; skull dolichocephalic (index 74*4), leptorhinc 
(44 ’3), and moderately orthognathous. The face is 
less elongated and of a less regular oval contour than in 
the Arab. The straight forehead presents at the base a 
transverse depression ; the superciliary crests are well 
developed ; the nose is sunken at the base, often arched 
without being aquiline. The moral and social qualities 
of the Berbers are contrasted with those of the Arabs, 
considerably to the disadvantage of the latter. 

The enterprising and commercial spirit of the Arabs 
has led to their extension over a very considerable part of 
Africa, along the north as far as Marocco, and down the 
cast coast beyond Zanzibar, and once, in association with 
Berbers, and under the name of Moors, they effected a 
lodgment for a considerable period in Spain and the south 
of Prance. Physically they are a fine race. Their skull, 
seen from above, forms a perfectly regular oval. Their 
face, bng and thin, forms another oval, with a not less 
regular contour, pointed below. Their colour is perfectly 
white until subjected to the action of the air, when it 
bronzes with facility. The hair and beard arc smooth, 
and black as jet, the limits of their implantation are 
clearly marked : eyes black, the palpebral openings elon- 
gated, almond-shaped, and bordered with long black eye- 
lashes ; forehead not much elevated. The curve of the 
nose and retreating chin give to the profile a form rather 
rounded than straight The superciliary arches and 
labella little developed ; the root of the nose is little 
ollowed, so that the forehead and the dorsum of the 
nose, are almost In a straight line. The nose is aquiline, 
and its point detaches itself from the al® and descends 
downwards, recurved like the beak of an eagle. The 
cheek-bex^s do not project ; the mouth is small, the teeth 
white and vertical, the ears well made and rather small, 
^d close to the head* The skuU is subdolichocephalic 
{index 74*oh and the nose leptorhine,45’5. 

A, of the North African people which has 

revived much attentjbn an^ropologists is that 
wed , Gttimcbe, which formerly inhabited the Canary 
Island^ the discovery and conquest 

^ tlw islands by the; $mhisirds in the fonneenth century 
h^/lpng been isola^ firom all other people, and had 
atkined to a pecaliiar ciyilkation of its own, pre- 
serving sothewhat of the purity of type generally found 


under such circumstances. The custom of embalming 
their dead in a mummified condition in rock sepulchres 
has permitted us to become acquainted with their physi- 
cal characters. They were of small stature, and rather 
resembled the Berbers of the adjoining coast than any of 
the negro races. Their skull was of the mcsaticephalic 
form, having an average cephalic index of 76*5, ana was 
considerably lower than it was broad. The face was not 
prognathous, the nose was leptorhinc, and at least those 
inhabiting the island of Teneriffe, who are best known to 
us, are remarkable for the low and elongated orbits, 
having, according to Broca, the lowest orbital index 
(77) of any race. In this respect and some others they 
resemble the ancient skulls of the reindeer period found 
in the cave of Cro-Magnon in the South of France, and it 
has been thought that tJiey may be related to that race. 
It should be mentioned, however, that the Guanche 
skulls from TenerifTe in the collection of Dr. Barnard 
Davis do not altogether bear out this view, as they have 
a considerably higher orbital index than those measured 
at Paris. 

Of all the people of North Africa' the Egyptians are 
undoubtedly the most interesting, ‘‘When history 
be^ns to dawn, the first object the light strikes upon, and 
which for a long time alone rears its form above the 
general gloom, is the civilisation of ancient Egypt On 
inquiry wc find this thoroughly .organised civilisation, 
fully supplied with all the necessaries and many of the 
embellishments of life, and which is alone visible in the 
dawning light, must have existed through ages long prior 
to the dawn. U recedes into the unfathomable depth of 
time far beyond ihc monuments and traditions.” The 
valley of the Nile has been for thousands of years the 
scene of many events which have nfiected the ethnological 
characters of its population. Invasions and conquests 
more or less complete from the east, the north, the west, 
and the south ; importation to its interior from all the 
regions around of prisoners and slaves in enormous 
numbers, many of whom have become permanent settlers 
and integral parts of the population ; yet through all the 
lapse of years since the period from, which 'the first evi- 
dence of the condition of man in that region has come 
down to 115 to the present day the mass of the population, 
through all the political vicissitudes which they have 
undergone, have presented the same general physical 
type. Notwithstanding the mixture of Semitic or Syro- 
Arabian nations, as in the Hyksos, who ruled in the Delta 
for nearly 500 years, and the Arabs of later times, the less 
important Phcenician, Jewish, and Greek immigration in 
the north, that of the l^ersians from the east, and Lybians 
from the west, and the Ethiopians from the south, the Copts 
and Fellahs of modern Eg>^pt are the little changed lineal 
descendants of the subjects of the Pharaohs of the early 
empire. The physical characters of these are preserved 
to us fortunately by artistic representations, gfraphic and 
sculptural, and the still more trustworthy evidence of 
mummified bodies. Although there are considerable signs, 
as might be expected, of admixture with other races here 
and there, the general uniformity is striking, esoecially as 
it extends through so long a period of time, Ii variations 
appear at particular epochs the original type constantly 
reasserts itself, almost, if not quite, in its primitive 
purity. 

In size the ancient Egyptians were not large, and rather 
delicately built ; their hair was long, soft, straight, ot 
wavy, aiid black ; their cranium oval in form, and the 
avewie cephalic index is on the borders between xnesati- 
cephaiy and dolichocephaly, and tolerably uniform in 
dimreitt series, collected and measured by different 
observers. Thus Morton gives the average of 43 speci- 
mens in American museums as nearly 75 ; Broca that of 
8i crania at Paris as 75’58 1 while the average of 33 in the 
College museum is 75 '4* 4 the latter but one is as high 
as 807, and one as low as 6g‘6. Of the others, 20 are 
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above 75 A or bdongin^f to the tnesaticephaiic class, and 
i I below 75'o. Of dolichocephaHc* The average alti- 
tiuUeal in^x IS beloW that of the latitudinal, vk, 73*i» 
The average -cranial capacity of the males is 1,454 cubic 
centimetres; They are almost as orthognathous as Euro* 
peam, and hove, teeth of the isame comparatively small 
size, the- dental index being in 7 male skulls 40*$, and in 
8 females 41^/ The nasal index of 8x measured by 
Broca was»47^'88^ and this was found to be tolerably con-? 
$tant in mummies of different historical periods. The 
avemge nasal index of 25 in the College collection is 
ratb^ higher, viz^, 487. The orbital index of the same 
crahiais 86'2 i Of modern Copts unfortunately but few 
crania have been hitherto available for examination ; but 
Broca gives the latitudinal index of 12 at 76*39, and the 
nasfd index at 47*15. 

s The cranial and other characters of the Egyptians 
correspond in the main with those of the Berbers and 
other inhabitants of North Africa, and they must be 
placed in the same general category in any classification 
of the human race founded on anatomical characters. 
They have no affinities with the negroes, except such as 
may easily be accounted for by the occasional admixture 
of negro blood. Indeed it is almost remarkable that 
there are not more signs of this having taken place. 
Some authors have supposed a Turanian origin for the 
£g5^ptians, but if this term is to be taken in any sense as 
equivalent to Mongolians, there is absolutely no support 
for it in their ostcological characters; all the characteristics 
of the Mongolian races are entirely absent in the Egyptian 
skull. Still less can any resemblance be seen to the 
Australian, whose skull, compared with that of an 
Egyptian, presents almost as great a contrast as can be 
found witnin the limits of variation of the human cranium. 
Thot-fliiguldr foim, Umited capacity, wide zygomata, pro- 

nasals, wide 

: ajiertune • -with iouhded,* inferior border, great 
oiveiblar-.prognathistn, retreating chin, and immense teeth, 
ch^ikerfette of 'the ’Austral^ all wanting in the 
ESSyjptean^ id' feet . the i Egyptian belongs by all his 
aJiOteitifeal, Characters to the type^fCallcd by Blumcnbach 
CaflWaauui, ; The nmfch veaced questions, Who were the 
nUd: Where did the^mne from? receive no 
ansilen^m beyond the very 

simple one that they are one of several modifications of 
the great group of races which inhabit all the lands 
surrounding the Mediterranean Sea ; that they here lived 
in their own land far beyond all periods of time measured 
by historical events, and that in all probability it was 
tlwro that they ^adually developed that marvellous civi- 
lisation which has exercised such a powerful influence 
over the arts, the sciences, and the religion of the whole 
of the Western world. 


7 /I£ UNITED STATES WEATHER MAPS, 
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J N €an^ and the United States during September, 
;t877, atmospheric pressure was everywhere above 
the xamml except over a small triangular patch bounded 
by the Gulf of Fundy, Chesapeake }iay, and the entrabpe 
to : Wee Saperio^^ The deficfen<f:y was greatest in' the 
from Leavenworth to Lakd Winni- 
peg, the tenth of an inch, 
<3ulf:^x>t Mexico, th?e deikieiicy 
at also'^ndeaf-'^'the' 

ttotfill'- ovw^ the Atfekfe Spanish fttiti- 

flwla, Italy, nearly aU Auiriia and Prussia, the whole of 
Russia and Siberia, except a patch stretching inn N.N.E, 
and S;S.W. direction about Lake Baikal The centres 
of greatest depression were ip the Atlantic between 
Gttenland and the Azores, over a rather broad region 


extending eastwardsirom Moscow to the Obt> aiid feom 
Pekfh northwards to NertschiniSk, the greatest deprdiSiOns 
below the normals of thesS regions for Septem&r being 
respectively o*m inch, OT30 inch, and 0*051 inch; 

Pressures were above the normal over the whole of 
North-'Westem Europe, including Iceland, Sweden, Nor- 
way, Denmark, the Netherlands, France, and Germany 
as far as Pressburg, the greatest excess, 0*303 inch, 
occurring in the extreme north-west of the British Islands. 
But the most extensive region of unusually high pressure 
embraced the whole of Southern Asia, including Japan, 
China, except the extreme north, India, Syria, and also 
Egypt ; and the whole of Australia, Tasmania, and NeW 
Zealand was also above the normal, and very considerably 
so, the excess at Deviliquin, on the Murray River, 
reaching 0*265 ^ 

The most remarkable' disturbance in the temperature 
arising out of this abnormal distribution of pressure and 
the winds necessarily resulting therefrom, occurred over 
the whole of Europe, except Italy and the Spanish 
Peninsula. If the Weather Map be examined, it will be 
seen that from the west of the British Islands pressures 
steadily diminished on proceeding eastward over Europe, 
and along with this diminution of pressure pretty strong 
northerly winds prevailed, except m the two peninsulas 
already referred to, where winds were soutlierly and the 
temperatures consequently above the normal. Under the 
influence of these northerly winds the temperature of 
Europe from the North Cape southwards fell greatly 
below the average, a deficiency of S®'o or upwards being 
experienced at the North Cape, Christiania, Meme^ 
Gulynki, Warsaw, and Prague, In Siberia, to the east of 
this cold region, southerly winds prevailed and high tem- 
peratures consequently ruled, the excess above the normal 
temperature being 6® *3 at Taschkent, 4°’o at Semipala- 
tinsk, and 2^*5 at Jenisseisk and Irkutsk. Southerly 
winds also prevailed over Iceland and Greenland, raising 
the temperature above the normal, the excess on the 
west of Greenland being about 4*^0, and in the north- 
west of Iceland s°'o. The Weather Map shows strong 
southerly winds also over Canada and the northern half 
Of the United States, where consequently the temperature 
was high for the season, the excess being from 2®*o to 
3®’o, rising even at some places to nearly 4'’’o, Further 
south the excess was much less ; and in some cases there 
was even a deficiency, as about Cape Hatteras, where 
northerly winds will be seen from the Map to have swept 
over that coast, and the temperature fell a degree and a 
half below the average ; and along the upper reaches of 
the Arkansas and R(S rivers, or to westward of the region 
of lotvest pressure, where, winds being north-westerly, the 
temperature fell nearly a degree below the normal. 

In India, pressure was unusually and continuously high 
from the beginning of the year, except in August , when 
it fell below the aver^ over the region of the Lower 
Ganges and Assam. In September, however, pressure 
again became vinusually high over all India, the excess 
being greatest along the northern coasts of the Bay of 
Bengal and the central districts from Visagapatam to 
Ajtncre. In Assam the excess was considerable and the 
rainfall exceeded the average, whereas in Orissa, Western 
Bengal, and Berhar the rainfall was scanty. Ibe access 
above the nOt^mal pressure was also ccmsiderably less over 
Southern India and Ceylon than it was to northward ; 
and with this distribution of the pressmo occurred the 
memorable feature of the meteorology of India for the 
month, vb., an unusual stiength of the »outh-W^ 
monsoon over the west of India from Goa aouthward^ 
accompanied with ah abnormally heavy rainfall on that 
coast) "Which extended eastward over the Deccan and the 
grater pai;t the Madras Presidency? and thus temd* 
nated tw disastrous famine' wMch hid wasted MyaeWe 
and a l?bie p0txi6tk of the Madras Presidehey durihg' the 
previous two years. 
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COnTKJBUnONS to molecular physics 
IN HIGH VA CU4 \ 

^HIS pa^rli a continuation of this Bakerian Lecture 
A dn Illumination of Lines of Molecular Pressure 
and the Trajectory of Molecule$/' read before the Royal 
Societyj December 5, 1878. Phenomena there briefly 
referred to have since been more fully examined ; new 
facts have been observed, and their theoretical bearings 
discussed ; and numerous experiments suggested by Prof. 
Stokes and others have been tried, with the result of 
acquiring much information which cannot ^il to be of 
value in assisting to evolve a theory capable of embracing 
all the phenomena under discussion. 

Experiments previously described have shown that the 
molecular stream hypothesis is the correct one. Accord- 
ing^ to this, the molecules of the residual gas, coming in 
contact with the negative pole, acquire a negative charge, 
and immediately fly off by reason of the mutual repukion 
exerted by similarly electrified bodies. Were the indi- 
vidual molecules solely acted on by the initial impulse 
from the negative pole, they would take a direction 
accurately normal to the surface repelling them, and 
would start with their full velocity. But the molecules, 
being all negatively electrified, exert mutual repulsion, 
and therefore diverge laterallv. The negative pole, like- 
wise, not only gives an initial impulse to the molecules, 
but it also continues to act on them by repulsion, the 
result being that the molecules move with an accelerating 
velocity the fiirther they get from the pole. The lateral 
divergence of the molecules, owing to their negative 
electricity, will naturally increase with the amount of 
charge they carry^ ; the greater the number of collisions 


the more the liiolecules lose negative charge, and the less 
divergent stipeam becomes. This hyfidchasis is borne 
out by facts. When the vacuum is just good ebough to 
allow the shadow to be seen, ft is very faint (owing to few 
molecular rays), but is quite shmxp (Owing to the divergmicc 
of the molecules laterally). The variation in mutual 
repulsion .focus projected 

from a conmu^^om the centre curvature, 

and varies 4 tt<;pii&ition with the exhaustion, b^ing longer 
at high tha^:im^W J^lfhaustions, 

Assuming inat i phosphorescence is due, either 
directly or wiret^y, tp the impact of the molecules on 
the phosphmwsceru; reasonable to suppose 

that a certaip^v!elockyds produce the effect. 

Within the^^d^ sp&Lce> at a moderate exhaustion, the 
velocity does not accmnulate to a sufHcjicmt extent to 
produce phosphorescence j but at higher exhaustions the 
mean free path is long enough to allow the molecules to 
get up speed sufficient to cause phosphorescence. At a 
very high exhaustion the phosphorescence takes place 
nearer the negative pole than at lower exhaustions ; this 
I consider results from the initial velocity of the molecules 
being sufficient to produce phosphorescence, their greater 
speed being due to the fewer collisions near the negative 
pole. 

The luminous boundary to the dark space round ihc 
negative pole is probably due to the impact of molecule 
against molecule, producing phosphorescence of the gas 
in the same way as the impact of molecules against 
German glass produces phosphorescence of the glass. 

The following experiments were commenced at the 
suggestion of Prof. Maxwell : — 

A tube was made as shown in Fig. i. The terminal a 



Fig. u 


Fig. a. 


is Si rectangular plat© of aluminium, folded as shown in 
section Fig. 3; the other terminal ^ is a flat disk of 
aluminium set obliquely to the axis of the tube. In front 
of the pole is fixed a screen of mica, with a small hole 
in it, as shown at c; this hole is not in the axis of the 
tube, but a little to one side of it, so that rays starting 
normally from' the centre of the pole If may pass through 
hand strike the glass at whilst at the same time rays 
passing direct between the poles a and if can also pass 
through the hole. 

The questions which this apparatus was to answer are : 
'(i) Will there be molecular projections from the negative 
pole, a, in two series of plane strata normal to the sides 
of the individual fhrrows, or will the projection beperpen- 
dicuiar to the electrode as a whole, r.^., along the axis of 
the tube f and (2), Will the molecular rays from the pole 
A when it is made negative, issue through the: aperture < " 
the screen, along the axis of the tube, «>:, direct to th, 
positive pole, or will they leave the pole normal to its 
surface strike the glass as shown at f 
, ThO'^be was exhausted an^ oosnccted: with an indue*' 
tito coll ; the foIbwlim tesiSta were a 

inod^mt^ corrugated pole being made 
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negative, the dark space entirely surrounds it, slight 
indentations being visible opposite each hollow, where 
there also is a linear concentration of blue light. The 
appearance is in section as shown in Fig. 2. At higher 
exhaustions the luminous margin disappears and the rays 
which previously formed the blue foci are now projected 
on the inner surface of the tube, where they make them- 
selves evident in green phosphorescent light as portions 
of ellipses formed by the intersection of the several sheets 
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ofmolecular rays with the cylindrical tube. Fig. 3 shews 
this appearance. * 

_^Whea the other pole was made negative, and the 
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exhaustion was such that the dark space extended about 
8 millims. from the pole^ the first appearance noticed was 
that of a ray of dark blue light issuing through the hole 
in the mica screen, and shooting upwards towards the 
side of the tube, but not reaching it* Fig. 4 shows the 
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dark space round the pole, and the ray of blue light. On 
increasing the exhaustion this blue line of light, and the 
luminous boundary to the dark space, disappeared, and 
presently a green oval spot appeared on the side of the 
tube, exactly on the place previously marked where the 
rays issuing normal from the surface of the pole should 
fall 

It happened that this oval spot fell on a portion of the 
tube where one of the elliptical projections from the 
opposite (corrugated) pole also fell when that was made 
negative. Thus by reversing the commutator 1 could get 
a narrow band of green phosphorescent light from one 
pole, or a wider oval of green light from the other pole, to 
fall alternately on the same portion of the glass. Fig. 5 
shows these effects, which, however, did not occur together 
as represented in the figure, but alternately. 

The narrow band shone very brightly with green 
phosphorescence, but on reversing the commutator and 
obtaining the oval spot, this was seen to be cut across the 
middle by a darker band where the phosphorescence was 
much less intense. The light of the band was always 
more intense than that from the spot ; the impacts from 
the one being more concentrated than from the other, 
"owing to the shape and position of the poles ; moreover 
the experiments had been first tried with the corrugated 
pole negative. The glass along the band gradually 
becomes deadened by repealed impacts, and will not 
readily phosphoresce in reply to the weaker blo\vs from 
the flat plate, although it still responds to the more 
energetic bombardment from the corrugated pole. This 
phenomenon almost disappears at very high exhaustions, 
or if the tube is allowed to rest for some time. The tired 
glass then recovers its phosphorescent power to some 
extent, but not completely. 
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To obtain this action in a more striking manner, a tube 
was made having a metal cross on a hinge opposite the 
negative pole. The sharp image of the cross was pro- 
jected on the phosphorescent end of the bulb, where it 
appeared black on a green ground. After the coil had 
been playing for some time a sudden blow caused the 
cross to lall down, when immediately there appeared on 
the glass a bright green cross on a darker background. 
The part of the glass formerly occupied by the shadow, 
having been protected from bombardment, now shone out 
with full intensity, whilst the adjacent parts of the glass 


had lost some of their sensitiveness, owing to previous 
bombardment. 

This effect of deadening produced on glass by long- 
continued phosphorescence was shown in a very striking 
manner at a lecture delivered at the Royal Institution on 
April 4- 1879, when the image of a cross was stencilled on 
the end of a large pear-shaped bulb. 

I subsequently experimented further with this bulb, and 
found that the image of the cross remained firmly 
stencilled on the glass. The bulb was then opened and 
the wide end heated in the blowpipe flame till it was quite 
soft and melted out of shape. It was then blown out 
again into its original shape, and re-exhausted ; on con- 
necting it with the induction coil, the metal cross being 
clown out of the line of discharge, the original ghost of 
the cross was seen to be still there, showing uiat the 
deadening of the phosphorescing powers the glass pro- 
duced by the first experiment at the Royal Institution 
had survived the melting-up and re- blowing out of the 
bulb. 

When experimenting with this apparatus a shifting of 
the line of molecular discharge was noticed when the 
current was first turned on. The flat pole d (Fig. 6) being 
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negative and the line cd being normal to its surface, the 
spot of light falls accurately on d, when the exhaustion is 
sufficiently good to give a sharp oval image of the hole 
But at higher exhaustions, when the outline of the image 
of c becomes irregular and continually changing, the patch 
of light at the moment of making contact is sometimes 
seen at e, and then almost instantly travels from e to d, 
where it remains as long as the current passes. The 
passage of the spot from ^ to is very rapid, and requires 
close attention to observe it. If the coil is now stopped 
for a longer or shorter time, and contact is again made 
/Ae same way as before {b being negative), the spot docs 
not now start from position but falls on d^ in the first 
instance. This can be repeated any number of times. 

If now the pole b be made positive even for the shortest 
possible interval, and it then be made ne^tive, the 
original phenomenon occurs, and the spot of fight starts 
from e and rapidly travels to d. After this it again falls 
on if, ab initio^ each time contact is made, so long as b is 
kept the negative pole. There seems no limit to the 
number of times these experiments can be repeated. The 
explanation of this result appears to depend on a tem- 
porary change in the condition of the wall of the glass 
tube when positively electrified molecules beat against it, 
a change ^hich is undone by subsequent impact from 
negative molecules. This phenomenon is closely con- 
nected with some shadow and penumbra experiments 
described further on, and as the same explanation will 
apply to both I will defer any theoretical remarks for the 
present. 

A auggeetion was made by Prof. Maxwell that I should 
introduce a third, Idle, electrode in a tube between the 
positive and negative electrodes so that the molecular 
stream might beat upon it, so as to see If the molecules 
gave up any electrical charge when impinging cm an 
obstacle. A tube was therefore made as sttown m Fig. 7; 
a and b are the ordinary terminals \ c and d are latge 
aluminium disks nearly the diameter of the tube> con* 





nfCted witli outer twrniinals, The poles a and ^ were 
connected with the induction coil, an earth wire was 
brought near the idle pole Cj and a gold leaf electroscope 
was brought near d. 

On passing the current at inferior exhaustions, when 
the dark space is about 8 millims, from the negative pole, 



Fig. 7, 


no movement of the gold leaves takes place whether a or 
is negative, and whether c is connected with earth or is 
insulated. 

At a good exhaustion, when the green phosphorescence 
of the glass is strong, the gold leaves are only slightly 
affected whichever way the current passes. 

On increasing the exhaustion to a very high point, so 
that the green phosphorescence gets weaker and the spark 
has a difficulty in passing, the gold leaves arc violently 
affected. When the pole a is negative and d positive, the 
leaves diverjgc to their fullest extent. On examining their 
potential it is found to be positive. The coil was stopped 
and the gold leaves remained open. A touch with the 
hnger caused them to collapse. They then gradually 
opened again, but not to the original extent. The finger 
again discharged them, when they reopened slightly a 
third time. Experiment showed that the electrical excite- 
ment took many minutes to recover equilibrium, A 
Leyden jar put to the idle pole d was charged positively. 

The earth wire ani electroscope remaining, as shown 
in the figure, the direction of current was reversed so as 
to make a positive and d negative. The gold leaves were 
now less strongly affected j they opened a little, and re- 
mained quivering, as if under the influence of rapidly- 
alternating currents. 

The wires were rearranged as shown in Fig. 8, /; and d 



Fio. 8. 


being^connected with the coil When d was made nega- 
tive, faint sparks about i millim. long could be drawn by 
the finger from ; but when d was made positive the 
Sjparks fmm ^ wore 10 milluns. long. The same results 
are obtained when the finger is brought near a, so long as 
^eemains insulated. If, liowever, ^ be connected with 
earth by a wire, no sparks can be got from ii, whichever 
wey the current passes between ^ and d, Gonnedting a 


with earth diminishes the length of the sparks, which can 
be drawn from c by about one-half. 

The poles a and ^ being connected with the roil and 
the idle poles c and d having loose wires hanging from 
them, the wires were strongly repelled from each other. 

The above experiments show that an idle pole in the 
direct line between the positive and the negative poles, 
and consequently receiving the fiill impact of the mole- 
cules driven from the negative pole, has a strong positive 
charge. 

It now became of interest to ascertain whether the tra- 
jectory of the molecules suffered dny deflection in passing 
an idle pole when it was suddenly uninsulated by an earth 
contact. For this purpose I used the tube described in a 
former paper,* where the shadow of an aluminium star 
was projected on a plate of phosphorescent glass, So 
long as the aluminium star is insulated, the shadow is 
sharp, as already described ; but on touching the star to 
earth, the shadow widens out, forming a tolerably w^ell- 
defined penumbra outside the original shadow, which can 
still be seen unchanged in size and intensity. On re- 
moving the earth connection, the penumbra disappears, 
the umbra remaining as before. 7'he same penumbra 
is produced by connecting the idle pole with the negative 
pole through a very high resistance, such as a piece of 
wet string, instead of connecting it with earth. On 
bringing a magnet near the negative pole, the shadow of 
the (insulated) star is much increased in definition, the 
adjacent luminous parts of the screen becoming more 
luminous. Touching the star now brings a large, some- 
what blurred, penumbra round the original image. The 
penumbra obeys the magnet the same as the umbra. 

The aluminium star was now made the positive pole, 
the other pole remaining unchanged. The shadow or the 
star was projected on the phosphorescent plate of the 
same sharpness and almost the same intensity of light and 
shade as if the positive pole had been the one ordinarily 
used as such. The image obeyed the magnet as usual. 
With this arrangement the penumbral action could not be 
tested. 

This, therefore, confirms the above-described results--- 
that the idle pole, the shadow of which is cast by the 
negative pole, has strong positive charge. Now the 
stream of molecules must be assumed to prry negative 
electricity ; when they actually strike the idle pole they 
are arrested, but those which graze the edge are attracted 
inwards by the positive electricity, and form the shadow. 
When the idle pole is connected with earth its potential 
would become zero were the discharge to cease ; but, 
inasmuch as a constant positive charge is kept up from 
the passage of the c\irrent through the tube, we must 
assume that the potential of the uninsulated idle pole is 
still sufficiently positive to neutralise the negative charge 
which the impinging? molecules would give it, and leave 
some surplus of positive. The effect of alternately unin- 
sulating and insulating the idle pole is therefore to vary 
its positive electricity between considerable limits, and 
consequently its attractive action on the molecules which 
graze its edge.^ 

Expcrimenls were tried with an idle pole and shadow 
tube whilst the exhaustion was going on. At such a 
rarefaction that the shadow can ju^-t be made out, it is 
quite sharp; touching the idle pole causes a small 
penumbra to appear round its shadow. When the 
exhaustion is at the best point for obtaining the green 
phosphorescence on the glass, the shadow is very sharp 
and well defined ; and connecting the idle pole with earth 
gives a mu:h wider penumbra, the width of the penumbra 
increasing with the degree of rarefaction, when the 

t Trms., *879, vqI. 170, p. 147. , ^ r . 

* 1 am uwttre th^t the thtoiy which make* these efTceW or deueciion de- 
pend on eUsclrostatic attractums and repuUions is rmcn to aortic grave objec- 
tions ; atUl it was that which in a great measure gu;dcd me in my axparimenta, 
and it could not woU be omitted witbotit reducing the descnption of them to 
a dry reccflxl of apparemty unconnected facts. 
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vacuum id 6o high that the spark has difHculty in 
passing, the penumbra (which becomes visible on insu- 
lating the idle pole) is much wider than before, and 
apparently eight or ten times as wide as it was at the 
lowest exhaustion at which observations were taken. 

If the object whose shadow^ is cast on the screen is a 
non-conductor (such as a piece of glass rod), its shadow 
remains constant at all exhaustions, no penumbra being 
visible, as it cannot be uninsulated. 

Prof. Stokes, whose suggestions throughout the course 
of this research have been most valuable, considered that 
much information might be gained by experimenting with 
an apparatus constructed in the following manner : the 
two poles of the tube (Fig. 9) are at a and A At ^ is a 


.r 



Plan, 
Fjo. 9- 



fiuoresfccnt screen ; is a fixed bar of aluminium, and c 
is another aluminium bar hanging from a platinum pole /, 
by a metal chain. The bar and pendulum are on opposite 
sides of 'the horizontal axis of the tube, as shown in the 
plan, so that when properly exhausted and the pole a 
made negative, the shadows of bar and pendulum shall 
fall side by side on the screen, as shown in Fig. 9A. 
On swinging the pendulum, the shadow alternately over- 
laps and recedes from the shadow of the bar (Figs, 9U 
and 9c). 

This apparatus was tried many times Avith an induction 
coUi and also with a Holtz machine ; but the results 
were hot sufficiently definite to render it safe to draw any 
inference from them. By the kindness of Mr. Dc La Rue 
I have lately bad the opportunity of experimenting with 
his large chloride of silver battery, and the results now 
com^ out with great sharpness and with none of the 
flickering and indecision met with when working with an 
induction-coil 

The tube was $0 adjusted that the pendulum hung free, 
and a narrow line of molecular discharge passed between 
the edges of the bar and the pendulum, forming a lino of 
light between the two shadows on the screen (Fig. 9A). 
When the pendulum was set swinging, and the idie pole 
/connected with it was kept insulated, the regular appear- 
ance of the moving and nxed shadows was very slightly 




interfered with. That i$ to say, the shadows tbe 

successive positions b^ween those shown'% Figs. 90 
and 9C almost ,as if th^ had been cast by a luminous 
point in place of the negative pole. As the shadow o| 
the swinging pn^Julum came very near that of the bar, 
the latter shaaow seemed to shrink away, showing that 
the pendulum itself exerted slight repulsion on the 
molecules which passed close to its edge. 

The pendulum was again set stationary, as shown on 
the plan (Fig 10), the line of light ]sepaj*ating the two 



Fig. 10. 

being at / so that the appearance on the screen was aa 
shown at Fig. 9A. The pendulum pole was then con- 
nected with earth, and instantly the line of light which 
separated the poles moved from / to ^ through an angle, 
measured from of about 30®, the shadow widening out 
and getting indistinct at the same time. 

When the pole a was negative and d positive, the bar if 
and pendulum e were each found to be positively electri- 
fied. The outside of the glass tube, both near the 
negative pole and near the positive pole, was also 
positively electrified. 

The above experiments were tried with 6300 cells, a 
resistance equal to 800,000 ohms being interposed. The 
current through the tube was 0*00383 weber. These 
measurements were taken by Mr. De La Rue, to whom I 
am greatly indebted for permission to experiment with 
his magnificent battery, and who himself kindly assisted 
me in making the arrangements. William Crookes 
(Tif hi conUnuid,) 

ROCK-WEATHERING, AS ILLUSTRATED m 
CHURCHYARDS^ 

C OMPARATIVELY little has yet been done In the 
way of precise measurement of the rate at which the 
exposed surfaces of different kinds of rock are removed 
in the processes of weathering. A few years ago some 
experiments were instituted by Prof. PfaiT of Erlangcia 
to obtain more definite information on this subject. He 
exposed to ordinary atntospheric influences carefully mea- 
sured and weighed pieces of Soknhofen limestone, syenite| 
granite (both rough and polished), and bone. At the end 
of three years he found that the loss from the limestoine 
was equivalent to the removal of a uniform layer 0*04 mra 
in thickness from its general surface. The stone had be- 
come quite dull and earthy, while on parts of its surface 
! fine cracks and incipient exfoliation had appeared.® The 
time during which the observations were continued is^ 
however too brief to allow any general deductions to be 
•drawn from them as to the real average rate of disinte- 
gration. Prof. Pfaff relates that during the period a 
severe hailstonn broke one of the plates of stone. Aii 
exceptionally powerful cause of this nature might make 
the loss during a short interval considerably greater than 
the true average of a longer period. 

It occurred to me recently that data of at least a pro- 
visional value might be obtained from an examination of 
tombstones freely exposed to the air in graveyards in 
cases where their dates remained still legible or might be 
otherwise ascertained. I have accordingly p^id attention 
to the older burial-grounds in Edinbu^h, and have 
gathered together some facts which have p^haps suffi- 
cient interest and novelty to be commomcated to the 
■'Society. ' . . ■ j. 

At me outset it is of coum obvious tha 

• A Vam md jo tlie Roy*! Sodety of Edktorgh, cm AkII ^ 9* 
Pntf, F.R.S. 

* A}!g«m«iti« Otologit ah axacto Wlnonachae/* S’?* '' 
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data? on tjie general question of rock-weathering 

niust admit the kind and amount of such weathering 
vUihte in a tom to be in some measure dilferent from 
what is normal in nature. So far as the disintegration of 
rock«-sm:faces is effected by mineral acids, for example, 
there must be a good deal more of such chemical change 
where sulphuric acid is copiously evolved into the atmo- 
sphere from thousands of chimneys than in the pure air of 
country districts. In these respects we may regard the 
disint^ation In towns as an exaggeration of the normal 
rate. Still the difference between town and country may 
be less than might be supposed. Surfaces of stone are 
apt to get bep-imed with dust and smoke, and the crust of 
organic and inorganic matter deposited upon them may 
in no small measure protect them from the greater clremi- 
cal activity of the more acid town rain. In regard to 
the effect of daily or seasonal changes of temperature, on 
the other hand, any difference between town and country 
may not impossibly be on the side of the town. Owing 
probably to the influence of smoke in retarding radiation, 
thermometers placed in open spaces in town commonly 
mark an extreme nocturnal temperature not quite so low 
as those similarly placed in the suburbs, while they show 
a maximum day temperature not quite so high. 

The illustrations of rock-weathering presented by city 
graveyards are necessarily limited to the few kinds of 
rock employed for monumental purposes. In this district 
the materials used are of three kinds : ist, Calcareous, 
including marbles and limestones ; 2nd, Sandstones and 
flagstones ; 3rd, Granites. 

I. Calcareous. — With extremely rare exceptions, the 
calcareous tombstones in our graveyards are constructed 
of ordinar>»- white saccharoid Italian marble. I have 
also observed a pink Italian shell-marble and a finely 
fossiliferous limestone containing fragments of shells, 
foraminifera, &c. 

In a few cases the white marble has been employed by 
itself as a monolith in the shape of an obelisk, urn, or 
other device ; but most commonly it occurs in slabs which 
have been tightly fixed in a framework of sandstone. 
These slabs, mom less than one to fully two inches thick, 
are generally placed vertically ; in one or two examples 
they have been inserted in large horizontal sandstone 
slabs or ‘*through-stanes/* The form into which it has 
been cut and the position in which it has been erected 
have had considerable influence on the weathering of the 
stone, 

A specimen of the common white marble employed for 
monumental purposes was obtained froin one of the 
marble works, of the city, and examined microscopically. 
It presented tlie well-known granular character of true 
saccharoid niarblc, consisting of rounded granules of 
clear trans^rent calcitc^, averaging about ^ inch in 
diameter. lEach granule has its own system of twin 
lamellations, and not unfrequently gives interference 
colours. The fundamental rhombohedral cleavage is 
everywhere well developed. Not a trace exists of any 
amorphous granular matrix or base holdixig the crystalline 
grains together. These seem moulded into each other, 
but have, evidently no extraordinary cohesion. A small 
fragment placed m dilute acid was entirely dissolved. 
There can be no doubt that this marble must be very 
nearly pure carbonate of lime. 

The process of weathering in the case of this white 
marble pnesents three pha«es, sometimes to be observed 
on the same slab, Supernciid Soh^ Internal Dis- 
Curvature with Fracture. 

W is effected by the carbonic acid 

ihc sutohuric acid town rain. When the 
marm is 4 m jereetea it poasesses a well-folish«d;suif^ 
cap^eof placed 

in front 0f i not more ^n a year or two 

to ^^our prevalent westerly tahm remove this 

pelisb, and to give the sudbee a vjmgh g^nnl^ chm^ter. 


The granules which have been cut across or bruised in 
the cutting and polishing process are first attacked, and 
removed in solution or drop out of the stone. An obelisk 
in Greyfriars churchyard erected in memory of a lady 
who died in 1S64 has so rough and granular a surface 
that it might readily be taken for a sandstone. So 
loosely are the i^ains held t^ether that a slight motion 
of the ffnger will mb them off; In the course of solution 
and removal the internal structure of the marble begins 
to reveal itself. Its harder nests and veinings of cafeite 
and other minerals project above the surrounding surface, 
and may be traced as prominent ribs and excrescences 
running across the faint or ilJ^ible inscriptions. On the 
other hand some portions of the marble are more rapidly 
removed than others. Irregular channels, dependent 
partly on the direction given to trickling rain by the form 
of the monumental carving^ but chiefly on original dif- 
ferences in the internal structure of the stone, are gradu- 
ally hollowed out. In this way the former artificial 
surface of the marble disappears, and is changed into 
one that rather recalls the bare, bleached rocks of some 
mountain side. 

The rate at which this transformation takes place sccins 
to depend primarily on the extent to which the marble is 
exposed to rain. Slabs which have been placed facing to 
north-east, and with a sufficiently projecting architrave to 
keep off much of the rainfall, retain their inscriptions 
legible for a century or longer. Bpt even in these cases 
the progress of internal disintegration is distinctly visible* 
Where the marble has been less screened from rain the 
rapidity of waste has been sometimes very marked. A 

good illustration is supplied by the tablet of G G , 

on the south side pf Greyfriars Churchyard, who died in 
1785.’ This monument had become so far decayed as to 
require restoration in 1B03, It is now, and has been for 
some years, for the most part utterly illegible. The 
marble has been dissolved away over the centre of the 
slab to a depth of about a quarter of an inch. Yet this 
monument is by no means in an exposed situation. It. 
faces eastward in a rather sheltered corner, where, however, 
the wind eddies in such a way as to throw the rain against 
the part of the stone which has been most corroded* 

In the majority of cases superficial solution has been 
retarded by the formation of a peculiar grey or begrimed 
crust, to be immediately described. The marble employed 
here for monumental slabs appears to be peculiarly liable 
to the development of this crust. Another kind of white 
marble, sometimes employed for sculptured ornamcilts on 
tombstones, dissolves without crust. It is snowy white, 
and more translucent than the ordinary marble. So far as 
the few weathered specimens I have seen enable me to 
judge, it appears to be either Carrara marble or one of 
the strongly saccharoid, somewhat translucent varieties 
employed instead of it. This stone, however, though it 
forms no crust, suffers marked superficial solution. But it 
escapes the internal disintegration which, so far as I have 
observed, is always an accompaniment of the crust. But 
the few examples of it I have nict with hardly suffice for 
any comparison between the varieties. 

(3) Internal Dmntegf'oiion ^ — Many of the marble 
monuments in our older churchyards are covered with 
a dirty crust, benneath which the stone is found on exami- 
nation to be merely a loose crumbling sand. This crust 
seems to form chiefly where superficid solution is feeble. 
It may be observed to crack into a polygonal network, the 
individual polygons occasionally curling up so as to reveal 
the yellowish white crumbling material underneath. It 
also rises in Wasters, which, when they] break, exp6se 
the interior to rapid disintegration. 

So ;ka»g as this begrimed film lasts unbroken the 
smooth fece of the marble slab remains with apparefntly 
little modification. The inscription may be perfectly 

s F<n’ oWi<nn wtans I withhold the naniea ea^Ved in» Hiw t«inl»toiie$ 
refenred to in this communication. 
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legible ; the moment the crust is broken up, however, the 
decay of the stone is rapid. For we then see that the 
cohesion of the individual crystalline granules of the 
marble has already been destroyed, and that the merest 
touch causes them to crumble into a loose sand. 

It appears therefore that two changes take place in 
upright marble slabs freely exposed to rain in our burial- 
grounds— a superficial, more or less firm crust is formed, 
and the cohesion of the particles beneath is destroyed. 

The crust varies m colour from a dirty grey to a deep 
brown black, and in thickness from that of writing-paper 
up to sometimes at least a millimetre. One of the most 
characteristic examples of it was obtained from an utterly 
decayed tomb (erected in the year 1792), on the east side 
of Canongatc Churchyard. No one would suppose that 
the pieces of fiat dark stone lying there on the sandstone 
plinth were once portions of white marble. Yet a mere 
touch suffices to break the black crust, and the stone at 
once crumbles to powder. Nevertheless the two opposite 
faces of the original polished slab have been preserved, and 
f even found the snarply-chiselled socket-hole of one of 
the retaining nails. The specimen was carefully removed 
and soaked m a solution of gum, so as to preserve it from 
disintegration. On submitting the crust of the marble to 
microscopic investigation, I found it to consist of particles 
of coal, grains of quartz sand, angular pieces or broken 
glass, fragments of red brick or tile, and organic fibres. 
This miscellaneous collection of town dust was held 
together by some amorphous cernent which was not dis- 
solved by hydrochloric acid. At my req^uest my friend 
Mr. B. N. Fcach tested it with soda on charcoal, and at 
once obtained a strong sulphur reaction. There can be 
little doubt that it is mainly sulphate of lime. The crust 
which forms upon our marble tombstones is thus a pro- 
duct of the reaction of the sulphuric acid of the town 
rain upon the carbonate of lime . A pellicle of amor- 
phous gypsum is deposited upon the marble and incloses 
the particles of dust which give the characteristic sooty 
aspect to the stone. This pellicle, of course, when once 
formed, is comparatively little affected by the chemical 
activity of rain-water. Hence the conservation of the 
even surface of the marble. It is liable, however, to be 
cracked by an internal expansion of the stone to which 
I shall immediately refer, and also to rise in small blisters, 
and as I have said, its rupture leads at once to the rapid 
disintegration of the monument. 

The cause of this disintegration is the next point for 
consideration. Chemical examination revealed the pre- 
sence of slight amount of sulphate in the heart of the 
crumbling marble ; but the quantity appeared to me to 
be too small seriously to affect the cohesion of the stone. 
I submitted to microscopic examination a portion of a 
crumbling urn of white marble in Canongatc Churchyard, 
The tomb bears a perfectly fresh date of** I792”cut in sand- 
stone over the top ; but the marble portions are crumbling 
into sand, though the structure faces the east, and is pro- 
tected from vertical rain by arching mason-work. A small 
portion of the marble retaining its crust was boiled in 
Canada balsam, and was then sliced at right angles to 
its original polished surface. By this means a section of 
the crumbled marble was obtained which could be com- 
pared with one of the perfectly fresh stone. From the 
dark outer amorphous crust with the carbonaceous and 
other miscellaneous particles fine rifts could be seen 
passing down between the separated calcite granules, 
which in many cases were quite isolated. The black 
crust descends into these rifts, and likewise passes 
along the cleavage planes of the granules. Towards 
the outer surface of the stone immediately beneath the 
crust the fissures are chiefly filled with a yellowish, 
structureless substance^ which gave a feeble glimmering 
reaction with polarised light, and inclosed minute amor- 
phous aggregates like portions of the crust. It probably 
consists chiefly of sulphate of lime. But the most 


remarkable feature in the slide was the way in which 
the calcite granules had been corroded. Seen with 
reflected light, they resembled those surfaces of spar 
which have been placed in weak hydrochloric acid to lay 
bare inclosed crystal^ and seolites. The solution had 
taken place partly along the outer surfaces, so as to pro- 
duce the fine passage or rifts, and partly along the 
cleavage. Deep cavities, defined by intersecting cleav- 
age planes, appeared to descend into the heart of some 
or the granules. In no case did I observe any white 
pellicle such as might indicate a redeposit of lime from the 
dissolved carbonate. Except for the veining of probable 
sulphate just referred to, the lime when once dissolved 
had apparently been wholly removed in solution. There 
was further to be observed a certain dirliness,so to speak, 
which at the first glance distinguished the section of 
crumbled marble from the fresh stone. This was due 
partly to coiTosion, but chiefly to the introduction of 
particles of soot and dust, which could be traced among 
the interstices and cleavage lamellae of the crystalline 
granules, for some distance back from the crust. 

It maybe inferred, therefore, that the disintegration 
of the marble is mainly due to the action of carbonic 
acid in the permeating rain-water, whereby the com 
ponent crystalline granules of the atone are partially dis- 
solved and their mutual adhesion is destroyed. This 
process goes on in all exposures, and with every variety 
in the thickness of the outer crust. It is distinctly trace- 
able in tombstones that have not been erected for more 
than twenty years. In those which have been standing 
for a century it is, save in exceptionally sheltered positions, 
so far advanced that a very slight pressure suffices to 
crumble the stone into powder. But with this internal 
disintegration we have to take into consideration the 
third phase of weathering to which I have alluded,^ In 
the upright marble slabs it is the union of the twp kinds 
of decay which leads to so rapid an effacement t>f the 
monuments. 

3. Ctfnmiurc and Fracture . — This most reniiirkable 
phase of rock-weathering is only to be observed in the 
slabs of marble which have been firmly inserted into a 
solid framework of sandstone and placed in an erect 
or horizontal position. It consists in the bulging out of 
the marble, accompanied with a series of fractures. The 
change cannot be explained as mere sagging by gravita- 
tion, for it usually appears as a swelling up of the centre 
of the slab, which continues until the large, bllster-like 
expansion is disrupted. Nor is it bv any means excep- 
tional ; it occurs as a rule on all the older upright marble 
tablets, and is only found to be wanting in those cases 
where the marble has evidently not been fitted tightly into 
its sandstone frame. Wherever there has been little or 
no room for expansion, protuberance of the marble may 
be observed. Successive stages may be seen, from the 
first gentle uprise to an unsightly swelling of the whole 
stone. This change is accompanied by fracture of the 
marble. The rents in some cases proceed from the margin 
inwards, more particularly from the upper and under edges 
of the stone, pointing unmistakably to an increase in 
volume as tlic cause of fracture. In other cases the rents 
appear in the central part of the swelling, where the tension 
from curvature has been greatest. 

Some exceedingly interesting examples of this singular 
process of weathering are to be seen in Greyfriars Church- 
yard. On the south wall, in the inclosure of a well-known 
county family, there is an oblong upright marble slab 
measuring 3oiinches in height by 22I inches in breadth, and 
i inch in thickness, facing west. The last inscription on it 
bears the date 1838, at which time it was no doubt still 
smooth and upright. Since then, however^ it has escaped 
from its fastenings on either side, though stiU held firmly at 
the top and bottom. It consequently projects frdm the 
wall luce a well-filled sail. The axis of curvature is of 
course parallel to the upper and lower margins, and the 
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amotmt of curvature from the original vertical line is fully 
2\ inches, so that the hand and arm can be inserted 
between the curved marble and the perfectly vertical and 
undisturbed wall to which it was nxed. At the lower 
end of this slab a minor cui-vature, to the extent of inch, 
is observable coincident with the longer axes of the stone. 
In both cases the direction of the bending has been deter- 
mined by the position of the inclosing solid frame of 
sandstone which resisted the internal expansion of the 
marble. Freed from its fastenings at either side, the 
stone has assumed a simple wave- like curve. But the 
tension has become so great that a series of rents has 
appeared along the crest of the fold. One of these has 
a breadth of ^ inch at its opening.^ Not only has the 
slab been ruptured, but its crust has likewise yielded to 
the strain, and has broken up into a network of cracks, 
and some of the isolated portions are beginning to curl 
up at the edges, exposing the crumbling, decayed marble 
below. I should add that such has been the expansive 
force of the marble that the part of the sandstone block 
in the upper part of the frame exposed to the direct 
pressure has begun to exfoliate, though elsewhere the 
stone is quite sound. 

More advanced stages of curvature and fracture may 
be noticed on many other tombstones in the same burying- 
place. One of the most conspicuous of these has a 
peculiar interest ftom the fact that it occurs on the tablet 
erected to the memory of one of the most illustrious dead 
whose dust lies within the precincts of the Greyfriars — 
the great Joseph Black. He died in 1799. I*' centre 
of the sumptuous tomb raised over his grave is inserted 
a large upright slab of white marble, which, facing south, 
is protected from the weather partly by heavy over- 
hanging masonry, and partly by a high stone wall imme- 
diately to the west. On this slab a Latin inscription 
records with pious reverence the genius and achievements 
of the discoverer of carbonic acid and latent heat, and 
adds that his friends wished to mark his resting-place 
by the marble whilst it should last. Less than eighty 
years, however, have sufficed to render the inscription 
ah'eady partly illegible. The stone, still firmly held all 
round its margin, has bulged out considerably in the centre, 
and on the blister- like expansion has been rent by 
numerous cracks which run on the whole in the direction 
of the length of the stone. 

A further stage of decay is exhibited by a remarkable 
tomb on the west wall of the Greyfriars Churchyard. The 
marble slab, bearing a now almost wholly effaced inscrip- 
tion, on wdiich the date 1779 can be seen, is still held 
tightly within its inclosing frame of sandstone slabs, 
which are firmly built into the wall. But it has swollen 
out into a ghastly protuberance in the centre, and is more- 
over seamed with rents which strike inwards from the 
margins. In this and in some other examples the marble 
seems to have undergone most change on the top of the 
swelling, partly from the system of fine fissures by which 
it is broken up, and partly from more direct and effective 
access of rain. Eventually the cohesion of the stone at 
that part is destroyed, and the crumbling marble falls out, 
leaving a hole in the middle of the slab. When this 
takes place disintegration proceeds rapidly. Three years 
I sketched a tomb in this stage on the cast wall of 
Canongate Churchyard* In a recent visit to the place I 
whole of the marble had since fallen out. 

The^ first cause that naturally suggests itself in ex- 
pl^atioh of this remarkable change in the structure of a 
substance usually regarded os so inelastic is the action of 
frost. White statuary marble is naturally porous. It is 
rende^d stiU so by that internal solution which I 
nave aescribed. The marbk tombstones in our grave- 
yards are therefore cdpeble of imbibing a relatively large 
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amount of moisture. When this interstitial water is 
frozen its expansive force as it passes into the solid state 
must increase the isolation of the granules and augment 
the dimensions of a marble block. I am inclined to 
believe that this must be the principal cause of the change. 
Whatever may be the nature of the process, it is evidently 
one which acts from within the marble itself. Microscopic 
examination fails to discover any chemical transformation 
which would account for the expansion. Dr, Angus 
Smith has pointed out that in towns the mortar of walls 
may be observed to swell up and lose cohesion from a 
conversion of its lime into the condition of sulphate, I 
have already mentioned that sulphate does exist within 
the substance of the marble, but that its quantity so far 
as I have observed is too small to be taken into account 
in this question. The expansive power is exerted in such 
a way as not sensibly to affect the internal structme and 
composition of the stone, and this I imagine is most 
probably the work of frost. 

The results of my observations among our burial 
grounds show that, save in exceptionally sheltered situa- 
tions, slabs of marble exposed to the weather in such a 
climate and atmosphere as that of Edinburgh are entirely 
destroyed in less than a century. When this destruction 
takes place by simple comparatively rapid superficial 
solution and removal of the stone, the rate of lowering of 
the surface amounts sometimes to about a third of an 
inch (or roughly nine millimetres)' in a century. Where 
it is effected by internal displacement, a curvature of two 
and a Imlf inches with abundant rents, a partial fcffacemcnt 
of the inscription and a reduction of the marble to a 
pulverulent condition may be produced in about forty 
3^ears, and a total disruption and effacement of the stone 
within one hundred. It is evident that white marble is 
here utterly unsuiteci for out-of-door use, and that its 
employment for really fine works of art which arc meant 
to stand in the open air in such a climate ought to be 
strenuously resisted. Of course I am now refciTing not 
to the durabiUty of marble generally, but to its behaviour 
in a large town with a moist climate and plenty of coal 
smoke. 

II. Sant>stonks AND FLAGSTONES, — Thcsc, being the 
common building materials of the country, are of most 
frequent occurrence as monumental stones. When pro- 
perly selected, they are remarkably durable. By far the 
best varieties are those which consist of a nearly pnre fine 
siliceous sand, with little or no iron or lime, and without 
trace of bedding structure. Some of our sandstones con- 
tain 98 per cent, of silica. A good illustration of their 
power of resisting the weather is supplied by Alexander 
Henderson's tomb in Greyfriars Churchyard. He died 
in 1646, and a few years afterwards the present tomb- 
stone, in the form of a solid square block of freestone, was 
erected at his grave. It was ordered to be defaced in 
1662 by command of the Scottish Parliament, but after 
1688 it was repaired. Certain bullet marks upon the 
stone are pointed out as those of the soldieiy sent to 
execute the order. Be this as it may, the original chisel 
marks on the polished surface of the stone ate still per- 
fectly distinct, and the incised lettering remains quite 
sharp. Two hundred years have effected hardly any 
change upon the stone, save that on the west and south 
sides, which arc those most exposed to wind and rain, the 
surface is somewhat roughened, and an internal fine 
parallel jointing begins to 5iow itself. 

Three obvious causes of decay in areniceous rocks 
may be traced among our monuments. In the first place, 
the presence of a soluble or easily removable matrix In 
which the sand grains are embedded. The most 
common kinds of matrix are clay, carbonates of lime and 
iron, and the anhydrous and hydrous peroxides of iron. 
The presence of the iron reveals itself by its yellow, 
brown, or ted colour, So rapid is disintegration fronv 
this cause, that the sharply-incised date of a monument 
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erected lin Greyfriers Church to un oEcer who died only in 
^86(3 ^ tn> ioBger legibie. At least ^th of an inch of sur* 
iiaoe lm here been temoved from a portion of the slab in 
eixteeayeaf^ or at the rate of about finch in a century* 

in^the second place)}where a sandstone in marked by 
distinct laminae of it is nearly certain* to 

epEfc^up along theee lines under the action of the weather 
irdte eurfaceof the bedding planes is directly exposed. 
This is well known to buil^rs, who are quite aw&re of 
che iniportance of ** laying a stone on its bra/' Examples 
may be observed in our churchyards, where sandstones 
of mis character have been used for pilasters and orna- 
mental work^ and where the Slone set on its edge has 
pealed olF in successive layers. In flagstones, which are 
merely thinly-bedded sandstones^ this minuter lamination 
is &t^ to durability; These stones, from the large sire 
in which slabs of them can be obtained and from the case 
with which they can be worked, form a tempting material 
for monumental inscriptions. The melancholy result of 
trusting to their permanence is strikingly shown by a 
tombstone at the end of the South Burying Ground in 
Creyfriars Churchyard. The date inscribed on it is 1841, 
and the lettering that remains is as sharp as if cut only 
recently. The stone weathers very little by surface dis- 
integration. It is a laminated flagstone set on edge, and 
large portions have scaled 0% leaving a rough, raw sur- 
face where the inscription once ran. In this instance 
a thickness of about J inch has been removed in forty 
years. 

- In the third place, where a sandstone contains concre- 
tionary masses of different composition or texture from 
the main portion of the stone, these are apt to weather at 
a different rate. Sometimes they resist destruction belter 
than the' surrounding sandstone, so as to be left as pro- 
minent excrescences. More commonly they present less 
resistance, and are therefore hollowed out into irregular 
and often exceedingly fantastic shapes. Examples of 
this kind of weathering abound in our neighbourhood. 
Perhaps the most curious to which a date can be assigned 
are to be found in the two sandstone pillars which until 
recently flanked the tomb of Principal Carstares in Grey- 
friars Churchyard. They were erected some time after 
the year 1715, Each of them is formed of a single block 
of stone about 8 feet long. Exposure to the air for about 
ISO years has allowed the original differences of texture 
or composition to nrake thtnr influence apparent. Each 
is hollowed out for almost its entire length on the exposed 
side into a trough 4 to 6 inches deep and 6 to 8 inches 
broad. As they lean against the wall beneath the new 
pillars which have spppJanted them, they suggest some 
rude form of canoe rather than portions of a sepulchral 
monument. 

Where concretions are of a pyritous kind, their de- 
composition gives rise to sulphuric acid, some of which 
combines with the iron and gives rise to dark stains 
upon the corroded surface of the stone. Some of the 
sandstones of this district, full of such impurities, ought 
never to be employed for architectural purposes. Every 
block of stone in which they occur should be unhesita- 
tingly condemned. Want of attention to this obvious 
rule has led to the unsightly disfigurement of public 
buildings. 

^ IILGhanites.— InProf. Pfaifs experiments, to which 
I have already referred, he employed plates of syenite 
and granite, both rough and polished. He founo that 
they h^ all lost slightly in weight at the end of a year. 
The annual mto of tos was estimated by him as equal to 
OW76 mm, the unpolished and 0*0085 from the 
polished granite. That a polished surface of granite 
should weather mm inpidly than a tough one is ^rhaps 
hardly what might have bera ditpeded. The same observer 
remarks that though the polished surface of syenite was 
still bright at the end of not more than tlw«e yearn, U 
was less so than at first, and In panicular that some 


figures date which he had written on it 

with n dianmd entirely efiaced. Gmnhe 

hs» bera mployed f^^ a time aia moiuimentil 

stone in our cemeteries to aflford any steady cmeana of 
measuring even d^oximately Its rate of weathering. 
Traces of decay in sohie of its felspar crystabi may be 
detected, yet in no case that 1 have sera is the decay of 
a polished granite surface Sensibly apparent after expo- 
sure for fifteen or twenty years. That the polish will 
disappear, and the surface will gradually roughen as the in- 
divioual component crystals are more or lesseasily attacked 
by the weather, is of course sufficiently evident. Even 
the most durable granite will probably be far surpassed 
in permanence by the best of our siliceous sandstones. 
But as yet the data do not exist for making any satisfac- 
tory comparison between them. 


GERHARD JOHANNES MULDER 

I N the death of Prof. G. J. Mulder, to which we briefly 
alluded in our last number, Holland has been called 
upon to mourn the loss of her leading chemist. Gerhard 
Johannes Mulder was born at Utrecht, December 27, 
1802. His studies were completed at the university or 
his native city, and embraced especially mathematics, the 
natural sciences, and medicine. In 1835 he established 
himself as physician at Amsterdam. His inclination 
towards a more purely scientific career caused him how- 
ever in the year following to accept a position as teacher 
of physics at Rotterdam under the auspices of the 
Batavian Society. This proved but the stepping-stone 
to the Professorship of Botany and Chemistry at the 
Rotterdam Medical School, to which he was appointed in 
1827. In 1841 he accepted a call to the Chair of Che- 
mistry at Utrecht, and returned to the place of his birth, 
to add to its fame by making it the scene of a long- 
continued series of valuable chemical researches. 

Mulder's tastes lay almost entirely in the department of 
organic chemistry, and more especially in those branches 
connected with the phenomena of vegetable and animal 
life. In mineral chemistry his researches were confined 
to careful studies on the chemical composition of white 
lead and red lead (1S39) — ^two of the important technical 
products of Holland — and to the establishment of the 
atomic weight of tin (1849) o^oans of numerous 
analyses; He also modified or perfected a number of 
analytical methods, such as those for the determination 
of silver, phosphonts, carbonic acid, &c., and contributed 
a large variety of analytical data on various technical and 
scientific compounds. In 1864 he made an elaborate 
investigation on the phenomena of solution of sidts in 
water, establishing several of the now generally accepted 
laws with regard to the solubility of mixtures of salts, 
among others the interesting fact that in saturated solu- 
tions of mixtures the relations between the respective 
quantities of the salts is expressed in moltipla of their 
molecular weights. The varied experimental data result- 
ing from his own researches were grouped, together with 
the contributions of other chemists on this subject, in the 
form of a monograph of over 300 pages, which forms the 
most important work extant on solubility. 

In physiological chemistry Mulder has conducted a 
large variety of investigations. The most important are 
those connected with the study of the albuminoids, whidi 
were commenced in 1838 and extended over a period of 
twenty years. In the course of these investigations he 
exposed dbumin, fibrine, caseinc, &c^, to the action of a 
variety of chemical ^ents, obtainiri: the products of 
oxidation, ohlcirination/ nitxificatioxj, te At an early 
date he obtained, by the action of alkaline soloslons on 
the albutmnoida, the so-called which he regarded 

as the primary albuminoid matter, the various meuabers 
0^ the,^oupc<m«l$ting of tIdsriidicMUin union whhs 
quantiuea of sulphur, phosphorus, and oxygbnv 
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search^ sras tiidkxiaeely' Ibuhd to be untenable. It involved 
cbe author a somewliat bitter discussion with Liebig 
and>las scho«d^ who finally prov protean to be by no 
means a homogeneous body, and to contain a notable 
quantity of sulphtir/in opposition to Mulder's opinion. 
While nailing to solve the problem of the constitution of 
this group of compounds, a problem which, even despite 
Schurtenberger's remarkable experiments during the past 
few years, is but halfway toward solution, Mulder vastly 
increased Our knowledge of the protei'ds by numerous 
analytical results and thorough studies of the chemical 
properties of the different members of the group and of 
their. derivatives. . As especially interesting papers in this 
connection should be mentioned his research on the 
nature of the albuminoid fonning the crystalline lens of 
the eye (1839), and that on the natural and artificial 
formation of peptone from the albuminoids (1858). Closely 
allied to this subject were the important researches on 
chondrine and other gelatinous bodies carried out in 
1839. From this same year dates also hia extended 
investigation of the chemical properties of hematin, the 
colouring matter of the blood. The examination of blood 
enlisted his attention at various intervals, and led to 
numerous analytical tests, to one of which we owe the 
proof of the presence of carbonic acid as a noimal con* 
stituent of the blood. In addition to the topics alluded 
to, Mulder has contributed to physiological chemistry a 
large variety of minor isolated observations and numerous 
analyses of various products of the animal economy. 

In the chemistry of vegetable physiology he developed 
a scarcely leas noteworthy activity and diversity. In 
1839 1840 were published important papers on inulin 

and starch, and on pectin and pectic acid. At the same 
time appeared hia analytical investigations on the compo* 
sition of silk, of gum arable and other gums, of the poison 
of the upas, of various sorts of tea and coffee, of tannic 
acid, of numerous ethereal oils, of the resinous matter in 
turf, of salicin and phlorizin, and of the coin pounds rufin 
and rutilene, derived from them, and of gluten. In 1839 
he published an extensive research on cassia-oil and 
cin^momoil, and on benzone, in which numerous deri- 
vatives of these bodies are described. In the year 
following he completed an elaborate investigation on 
the ulmic bodies, which forms the chief basis of our 
knowledge in this still comparatively obscure field. This 
was followed by interesting researches on yeast (1844), on 
chlorophyll, on the presence of waxy constituents in 
many ordinary plants (1844), on the action of acids on 
woody fibre (104^), chrysamonic acid and other 
derivatives from aloes. In 1865 he published a very 
complete and valuable study on drying oils and their 
chemical properties, based on a wide range of experi- 
mental observation. Mulder made two important contri- 
butions to the special chemistry of the aromatic compounds 
by his discovery in 1839 of meta-nitro-benzoic acid— one 
of the earliest representatives of the nitro acids— and by 
his study in 1858 on the formation of picric acid from 
indigo, in which he advanced the now generally accepted 
opinion of a transition, by means of isatin and mtro- 
salicylic acid, from one compound to the other. Organic 
chemistry is likewise indebted to him for several improve- 
m^ts in analytical metbods, and lie was one of the first 
to devise gas furnaces for use in organic combustions. 

As an author and editor Prof. Mulder was scarcely less 
active than as ah investigator. His principal works, 
which to better known in their German translations, 
Proeve eener aUgemieene physiologische Schei- 
kimde HX84J), transtodr into Gefown by Profi KoZb^ 
uada* m^Utle of ^ Versttoh einer aUgemcmen physiolo- 
gtschen Cbemie ; ” ** Pie Eruahrung in ihrem Zusammen- 
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Ackerknime,*! 3 vole, <1864); “Beitrhge «ur Gcscbichte 
des Chemisch gebundenea Wassera^ (1864); ^‘Die 
Chemie der austreekenden Oele** (186:^* As an editor 
he published, ia connection with Van Hall and Vrolik, 
the *'Bijdragentot de natuurkundige wetenschappen ’'from 
1826 to 183a. During the six years following he edited 
the Hatttur- cn scheikundige Archief.” After uniting for 
several years with Miquel and Wenckeback in the editor- 
ship of the BuUetin aes Sciences physiques et naturelles 
en N Orlande.’* he has issued since 1842 the ”Scheikun^ 
dige Verhandelingen cn Onderaoekingen ” (Rotterdam), 
the only chemical journal of HoHand. 

Prof. Mulder was frequently intrusted by his Govern- 
ment with important commissions, and has contributed 
greatly by his pen and speech to the cultivation of che- 
mistry in Holland. In i860 he was elected an honorary 
member of the London Chemical Society- T. H. N. 


NOTES 

A CONSIDER A,BLE number of the Fellows of the Royal Society 
have decided to add a portrait of Sir Joseph Hooker to the 
valuable collection of historical portraits belonging to the 
Society, and they invite others to join in the subscription. 
Cheques crossed "Barclay and Co., for the Sir J, Hooker 
Portrait Fund," to be paid to Messrs, Barclay and Co., 54, 
I.ombard Street, E.C. 

At the last meeting of the Chemical Society it was announced 
that the Longstaff Medal had been awarded to Prof. Thorpe, of 
the Yorkshire College, Leeds. Prof. Thorpe is the first recipient 
of the medal. 

On Sunday, May 23, M. Dumas was presented by the Sochitd 
d’Encouragement with a civic crown, in acknowledgment of the 
services rendered to science and to France during more than half 
a century. 

The Emperor of Germany has appointed Prof. Baron j^on 
Nordeiuikjdld a foreign Knight of the Ordre pour le Meritc for 
Arts and Sciences. 

The Visitation of the Royal Observatory takes place on 
Saturday, 

The funds for the erection of a monument in memory of the 
great philosopher, Leibnitz, at I-cipzig, have now reached the 
sum considered necessary, and Prof. Haael of -Dresden is about 
to execute the monument. It will be erected on the southern 
.ride of the St. Thomas Churchyard. The statue of Leibnitz 
'Will be of bronze, and will measure 3^ metres in height. 
The pedestal will have the same height, and will be adorned by 
four bas reliefs. 

Wtthave to record the death of Mr. Alfred Swaine Taylor, 
F.R.S., the physician and toxicologist. He was born at North* 
fleet, lOsnt, In December, 1806, He was a pupil of Sir Astley 
Cooper and Mr. J, H. Green at Guy's Hospital, and afterwards 
! studied in the leading medical schoeds of France, Germany, and 
Italy* In 1830 he entered the Royal College of Surgeons, was 
admitted « Licentiate of the Royal College of Physicians in 
184S, and waa clectetl a Fellow of the same five years later. In 
1845 he waa chosen a Fellow of tlie Royal Society. He was the 
first holder of the chair of Medical Jurisprudence in Guy's Hos* 
pital, and was for many years jolnt-Profossor, and subsequently 
sole Professor, of CheinUtry. Dr. Swaine Taylor was the 
author of several professional treatises# more especially on the 
subjects of poisons and poisonings, chemistry, and medical 
jurbprudctttae ; and he had received the honorary degree of M.D* 
from the University of St. Andrew's. 

On May 15 the Congress of Bolwmian NaturaBste was opened 

at Prague. Dr, Albert# of Junabrnck University, was elected 
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president. Prof, Krejcx}, a j^eologist of repute^ delivered en 
address in which he pointed out the importance of German 
natural science^ rather a bold, and certainly commendable, thing 
to do in the somewhat narrow-minded Czech capital. 

Thb Swiss Natural History Society will hold its general 
meeting on September 12-15 next, in the small town of Bricg, 
in the canton Vaud, at the foot of the Simplon, 

Wk are pleased to hear that negotiations are in progress for 
the transfer of the Museum Godeffroy to the City of Hamburg. 
In it are to be found by far the finest series of the zoological 
and ethnographical products of the Pacific fslands yet assembled 
together, including, wc believe, all the types of the new species 
described in the thirteen “ Hefts” of the Journal des Mustum 
Codtjfroy, It would be a great misfortune to science if these 
were distributed all over the world by the auctioneer’s hammer, 
BO that it is much to be hoi'ed that a satisfactory arrangement 
will be come to between the liquidators of the ‘‘Maison 
Godelfroi ” and the citizens of Hamburg. 

The Emperor of Russia has conferred the Grand Crops of the 
Order of Stanislaus upon Dr. Hermann Obst, the director of 
the Ethnographical Museum of Leipzig. 

We would earnestly draw the attention of our readers to the fact 
that the Secretary of the Smithsonian Institution, Wadiington, 
U.S., of which Mr. Jmnes Smithson anas the founder, is desirous 
of obtaining information respecting that gentleman to assist in 
the preparation of a memoir. James Smithson, F.R.S., was the 
son of Hugh, first Duke of Northumberland, and Elizabeth, 
heiress of the Hungerfords of Aridity, and niece of Charles, Duke 
of Somerset, In 1826 he resided at Bentinck Street, Cavendish 
Square, He died in 1829. The following are some of the 
points on which information is desired j—** John Fitall, a trusted 
servant of Mr. James Smithson, died June 14, 1854, at Bu>.h 
House, Wanstead, Esrex, England. Have his heirs any relics 
or mementoes of Mr. Smithson — any notes, letters, &c. ? Mr. 
Charles Drummond, a London (janker, was the executor of Mr. 
Smithson, Can w'e procure originals or copies of any letters of 
Mr, Smithsem from him ? What do the records of the Royal 
Society say as to the election of James Lewis Macic as a Fellow ? 
Perhaps a report was made to the Council as to his qualifications ? 
What can be learned of the disagreement between Mr. Smith- 
son and the Council of the Royal Society ? Mr, Wheatstone 
knew of it. Do any of the surviving Meml>ers remember the cir- 
cumi^afices? Information relative to Henry Louis Dickinson 
(half-brother of James Smithson), Colonel of the 84th Regiment 
of Foot, Information relative to the college life of James Lewis 
Macie, a graduate of May 26, 1786, of Pembroke College, Ox- 
ford University. Letters from James Smithson to Sir Humphrey 
Davy, Sir Davies Gilbert, Hon. Henry Cavendish, Dr. W, H. 
Wollaston, Mr, Smithson Tennant, Dr. Joseph Black, Dr. 
Hutton, M, Arago, M, Gay I^ussac, M, Cordicr, M. HaUy, M. 
Klaproth, M. A. C. Becquerel, M. Fanjos de St. Fond, Mr. 
Thornton, Mr. Maclaire, Mr. Wm, Thomson ; or any original 
letters of Mr. Smithson. Can the original manuscripts be found 
of Mr* Smithson communications to the Royal Society or to 
Thomson’s '* Annals of Philosophy ” ? Can Mr. Smithson author, 
s^hip of papers or articles in any scientific journals be identified? 
What can be learned of Mr. Smithson’s mother, Mrs. Made ? or 
of Col. Henry Louis Dickinson V mother, Mrs. Mary Ann Coates? 
At what mimher in Bentinck Street did Mr, Smithson reside ? 
(He held apartments, was not a householder.) Had he at any 
time any other residence ; if so# 'where ? ” Any information on 
the above points should be addressed to Prof. Spencer F. Baird, 
care of William Wesley, >8, Esse* Street, Strand, London, the 
agent of the Smithsonian Institution. 

Me. Stoiiy MASKEhYN* put his ittaid<m question in Pariia* 
meat the other evening very appropriately in cannection with 


the Natural Hi!?tory Museum. Mr, Adam, in reply, siuted that 
the trustees of the British Museum had been informed that th^ 
may now proceed to remove their collections to the new NaturU 
History Museum, The question of providing residences for the 
officers of the mutieum was considered by the late Government, 
who did not see their way to comply with the request, At 
present, therefore# it is not contemplated that any such residencea 
should be erected. 

A niFFicuLTv has supervened in the St Gothard tunnel# 
which, according to the T'inm correspondent, threatens seriously 
to retard the completion of the undertaking. In a part ofjt 
where the formation is a porous white stone the vaulting has 
already given way two or three times* and it Ims required the 
greatest care and constant staying with timber to prevent the 
passage thereabouts from completely collapsing. It was thought, 
however, that a granite wall 6 feet thick would be sufficiently 
strong to support the superincumbent mass of white stone and 
keep the tunnel permanently open. A w-all of this thickness has 
just been finished, but it too has begun to give way, and th^ 
engineers are at their wits end how to overcome the difficulty. 
In the opinion of Dr. Stapf, the geologist of the tunnel, it can 
be overcome only by making a wide curve so as to get round the 
white stone instead of going through it. This would involve the 
entire reconstruction of that part of the tunnel, in which case it 
will probably not be ready for traffic before the time fixed for 
the completion of the lines of approach, two years hence. 

Mr. Seth Green, writing to the Vor^ PVarldof May 14, 
says that one morning when he ^vas watching a spider's nest a 
wasp alighted within an inch or two of the nest, on the side 
opposite the opening. Creeping noiselessly around towards the 
entrance of the nest the wasp stopped a little short of it and for 
a moment remained perfectly quiet ; then reaching out one of 
his antennro he wiggled it before the opening and withdrew it. 
This overture had the desired effect, for the bo-s of the nest, as 
large a spider as one ordinarily sees, came out to see what was 
wrong and to set it to rights. No sooner had the spider emerged 
to that point at which he was at the worst di advantage than the 
wasp, with a quick movement, thrust his sting into the body of 
his foe, killing him cosily and almost instantly. The experiment 
was repeated on the part of the wasp, and when there was no 
respon^c from the inside he became sati.sfied, prol>ably, that he 
held the fort. At all events he proceeded to enter the ne^t and 
slaughter the young spiders, which were afterwards lugged off 
one at a time. 

In a series of papers on the northern part of the continent, 
contributed to an Australian p.iper under the somewhat odd 
title of “ Northern I.ights,” the writer mentions a curious feature 
of the creeks and lagoons in the north of Queensland. This is 
what is called floating grass.” It is a tall aquatic grass, which, 
w'hile growing in the mud when within reach, i$ quite inde- 
pendent in that respect, and extends its creeping stems into the 
deepest vaterj and by the interweaving of these, and of the 
roots emitted from every joint, makes a dense mat of verdure, 
which, at first si^ht, seems to have its origin on solid ground. 
It is however quite pos ible to walk on it without risk of 
entanglement. The method is to keep going, lifting the foet 
well, and with the body in as fiat a position as possible. Horses 
and cattle are fond of this grass, and it is said that the masses of 
it are sometimes so dense, although with twenty feet of water 
underneath, that horses have been known to cross on them. 

Ok the French Eastern Railway Achard electric brakes are 
Ijeing tried, and are said to work satisfactorily. The electricity 
is not supplied by ordinary cells, but hf Plant^^s aceumularing 
battery. 

A MEBTiKO of the Epping Forest and County of Etsex 
Naturklists’ Field Club was hdd on Saturday, May ip, at Btustc- 
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Wst HlU, when a lecture was delivered by Mr. Henry Walker, 
entitled ** A Day’s Elephant Hunting ia Essex.” At 
the coacluslba of the lecture Sir Antonio Brady, who has taken 
an active interest in the formation of the Club, gave a detailed 
account of his method of removing and subsequently preserving 
the mammalian remains from tlie brick-earlh pits at Ilford. 

Ma, C. S, Sargent, Harvard Professor of Arboriculture, has 
published, in his capacity of special agent of the approaching 
United States census, a ^'Catalogue of the Forest Trees of 
North America, ” preliminary to one which will be added to the 
census report on the forest wealth of the United States. He 
desires information concerning the geographical range of any 
spedef, the most favourable region and elevation and geographi- 
cal formation for its multiplication and perfection, Us exception* 
ally large dimensionfs, its common or local name, and its products 
and uses. 

The number of persons who die from small pox is increasing 
daily in Paris. Statistics prove that 858 died in 1879, and not 
less than 1,038 in the four first months of 1880. This circum- 
stance, has created a great impression, and Dr. Liouville, in 
the Chamber of Deputies, has proposed a law' to render vacci* 
nation compulsory. It has been reported upon favourably by 
the committee, and will accordingly in all probability soon 
become a part of the law of the land. 

Several papers have stated that an official commission will 
be appointed in France to w itness the crossing of the British 
Channel by a balloon travelling from France to England (weather 
permitting). The fact is that the experiment is to be made from 
Boulogne by M, Javis, with his owui balloon and at his own j 
risk. But ie port authorities have agreed to send M. Javis such ' 
information as will enable him to select for starting a time when 
the wind Is blowing with some sufficient prospect of reaching 
England. M. Javis will keep W'atch from June i to 20. A 
steamer will follow as far as posBible the hardy aeronaut on his 
adventurous trip. 

A BRANCH of the recently-founded Thtiringer-Wald Club has 
been formed at Leipzig, A similar club, at present numbering 
twenty-five members, has been opened at Plauen (Saxony) with 
a view of promoting and furthering visits of tourists to the so- 
called Voiglland. The club will improve the road's, undertake 
excursions on a larger scale, see to the fixing of proper sign- 
posts, &c. 

On the shores of the Lake of Constance the rare phenomenon 
of a perfect solor^, noticed on May 4 at noon. The 

large ring, whi^ fi^ to time assumed splendid rainbow 
tints, remained visible for more than two hours. At Berlin the 
phenomenon of mock suns was observed on the 9tli inst. 
at 8 a.m. 

Intbrestino discoveries are reported from Italy. Near 
Este, in the Veneto, at the foot of the Eugancian Mountains, 
Brof. Prosdocisttti discovered a prehistoric burial-ground with 
many bronze and clay vessels. Eighty-two tombs were found, 
of which forty four Seemed to have been opened already by 
the Roman*, while the content* of the others seemed untouched. 
The urns belong to tiuree different periods, some are stained 
black wiA linear ornaments, others are striped red and black. 
Some vases are of such exquisite workmanship that they 
could even to-day serve as patterns. A small ca^e of bronze is 
adonmd with hdmoa and anit^ 

M. Varoy^ Freneh Minite of Public Works, has visited in state 
the regional competition of Bar.le-Puc, and gave an address at 
a banquet. In this competiUoA the most notable feature was 
the work done on a Wge ield by a mw^nc and a 

Fovrier plo^ before the Minlvterund m Irntnenee orowd on 


May 25, The electric current also gave motion to some agricul- 
ture machines at a distance. This remarkable experiment was 
conducted by M, Felix, of Germase, a country j^ate in the 
vicinity of Bor-le-Duo, where^ similar experiments on a smaller 
scale were made last year. 

The Twelfth and Thirteenth Annual Reports of American 
Archasology and Ethnology contain, as usual, several papers of 
great ethnological interest. From the Report of the curator, 
Mr, F. W. Putnam, it is evident that much excellent work con- 
tinues to be done in the museum, which is rapidly becoming one 
of the moci valuable repertories of ethnology in the w'orld. The 
papers are all connected writli American ethnology, the most 
important probably being that of Mr. Bandelicr, on the Social 
Organisation and Mode of Government of the Ancient Mexicans. 

The of the Davenport (U.S.) Academy of Natural 

Sciences, vol. i. part 2, while it contains a number of papers in 
natural history, is noteworthy mainly for the large number of 
papers on subjects connected with American ethnology, and 
chiefly on various mound explorations. We are pleased to see 
that this society continues to prosper ; it had the originality to 
elect as its president for 1879 Mary L. D, Putnam, 

No. 4 of the Columbia College Sc/uo/ of Mints Quarierly is 
better than ever, and w e are glad to learn that it has successfully 
pas.cd its brief jwobationary period, and is now regarded as an 
assured and unexpected success. Among the articles in this 
number are ** Sanitary Problems of New York City," by Prof, 
Trowbridge; Artificial Diamonds,” by Mr. Lucius Pitkin; 
** Volumeti'ic Analysis of Sulphuric Acid,” by Mr, A. H, 
Elliott; “A New Planomctcr,” by Mr. L. M. Hooper. 

In the Transactions of the Academy of Science of St. Louis, 
vol. iv. No. I, are several papers deserving attention. Mr. N. 
Holmes has a specially interesting pa per on the “ Geological and 
Geographical Dislribut'on of the Human l^ace,” and students of 
the science of langtiagc w ill be interested in M. Coruna y Col* 
ludo’s account of the Zoque language, spoken in the State of 
Chiapas, Mexico. 'I'here are two magnetic papers by Prof, 
Nipher, a paper on Pentmnitts by Dr. G* Hambach ; on the 
genus Pinus by M, G. Engelmatui, w ho has also a short paper 
on acorns and their germination. 

As one of their Occasional Papers” the Boston Society of 
Natural History have published a volume of great value on the 
** Geology of Eastern Massachaset?,” by Mr. W. O. Crosby, 
It is evidently the result of long and competent investigation, is 
well illustrated, and contains a large and well-printed geological 
map of the region treated of. 

The additions to the Zoological Socie^’s Gardens during the 
past week include a Grey-cheeked Monkey {Cercoetbus alhigtni^ 
from West Africa, presented by the Earl of Lonsdale, F.Z.S, ; 
a Vervet Monkey {Ctrcopithecus lalandii) from South Africa, a 
Balearic Crowned Crane \BAhar\ca pavonina^ from West Africa, 
presented by Mr. Frank Simpson ; two Cashmere Shawl Goats 
{Capra hirtus) from India, presented by Dr, W, Taylor ; an 
Alexandrine Parrakeet {Paheomis aUxandri) from India, tw'o 
I West African I./>vc Bird* {Af^apotmis puUaria\ from We^t Africa, 
a Common Raven {Coi-vus €orax\ European, a Crimson-cored 
Waxbill {Bstrtlda pkctnicotis) from West Africa, prcscntetl by 
Mr. C, Williams ; a South American Rat Snake {SpUoUs varia^ 
htlis) from Demcrara, presented by Mr. G. H. Hawtayne^ 
C.M.Z.S. ; three Cashmere Shawl Goats {Capra kirrus) from 
India, a Malbrouck Monkey {Cercopithtcus cynosurus) front East 
Africa, a Philippine Paradoxurc {Paradoxurus philippensU) from 
the Philippine Hes, three Black Tortoises ( Ttstudo tarbiharia) 
from Demerara, deposited ; two Purple-faced Monkeys 
pitktem from Ceylon, a Ludio Monkey {Cert<h 
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p&Aficut an A/rican Brusii-Uil«<l Porcupine 

^ieam) from West AfrieSf three Indian TanUii {TanUim 
Imioc^haius) from Indian an American Bison {Bison ammeanm) 
from North Amertca, a Schomburgk's Deer {Cervus scAom- 
hurgk^ from Siam, two Side* striped Jackals (Caws lakralis) 
from West Africa, two Spotted Ilyxnas {ffyana tstocuia) from 
South Africa, two Crested Screamers {Chauna chavatia) from 
Buenos Ayres, five Black-necked Swims {Cy^tss nigricotlis) 
from Antarctic America, purchased ; an Axis Deer (CVn^Mr ttxis)y 
born in the Gardens. 

OUE ASTRONOMICAL COLUMN 

OccutTATioN OF A Kjxko Star BY SATURN.— It is recorded 
by Whiston, in his life of Dr, Clarke, that the father of the 
latter once saw a star in the dark space l>etween the ring and the 
ball, though, so far as we are aware, no date for the observation 
or other particulars have been preserved, Gottfried Kirch, the 
discoverer of the great comet or 1680, apjjears to have been very 
nearly a witness of a similar phenomenon, if indeed his telescope 
had been ctjual to the occasion, 01 )f:ervin» Saturn at Lcipsicon 
the evening of January 16, 1679, he remarked, about loh., that 
the star 0 Taurf of Bayer (1 14 Tauri FI,), of the sixth magnitude, 
was distant only one diameter from the extremity of the ring. 
The night was changeable, and clouds subsequently interfered, 
but two hours after ^dnight he found the star “ quartfi forsan 
mrte diametri Satnrni, a Satumo dUtantem,” A quarter of an 
hour later he saw that the distance had sensibly diminished, and 
in another half hour the star had become ao small “adeo ut 
ferm^ conspechim fugeret. Neque procul aberat a Saturno, ut 
apatium inter Saturnum et stellulam, ipsius stcllae magnitudinem 
non superare videretur;” and he continues: **SteUula postca 
tangebat fermfe extremum Saturni.” An accompanying rough 
figure shows the^ Star very nearly in contact with the ex- 
tremity of the ring. Further wc read j ** Inter primum ct 
secundum quadrantem 'poi^t horam tertiam nihil dignoscerc 
poteram, prime atellula^ Saturno adhmsisse mihi videbatur, 
de quo tamen nihil certi dicere possum, ipse enim dubito; 
deinde nihil videndum sese oflferabat.” But although he saw 
no more, Kirclj states that Saturn would necessarily shortly 
occult the star. On the following evening, at 8h. 30m,, the 
star was distant about a diameter of the planet, or rather, as 
the figure shows, of the ring. He considered from these obser- 
vations that the star was in contact at 3 a.m, on January 17, and 
that the egress took place about n a.m. It will be found that 
Saturn did not set at Lcipsic on this morning until nearly 
5h. 30m,, and by the track of the planet the central distance at 
conjunction was less than a third of the semi-diameter of the 
shorter axis of the ring, thus the ater might be within ibc dark space 
between the ring and the globe before setting. The planet was 
tha> about 83® rroiu the node of the ring, wTiich must therefore 
have been nearly as open as wc can see it. Kirch seems to have 
been well aware of the rarity of such an observation. It was 
first published in his Ephemerides for 1883. 

Th* Poiar COMPJRJCSSION OF Mars. — I n November U«t 
Prof. Young made a numerous series of measures of the dia- 
meters of Mars with a filar -micrometer attached to the 9'5-mch 
equatorial of the School of Science Observatory at Princeton, 
New leraeyv U.S., the o^ect-gla^s of which h stated to be of 
the Hghest excellence, having repeatedly shown both satellites 
of Ma^i the two outer satellites of Uranus, and, it is said, the 
Satumun satelUte Mimas. Although measures with the wire- 
miorometer have been found liable to considerable constant error, 
It' was tho^ht they might safely be used 5 n determining a differ- 
ence of diameter. Mr. MartV# ephemeris v^-as employed in 
seritng the pCHution-circle end in computing the minute correo- 
Hoqs for phase. The total number of micrometer-reodii^ was 
I>l4hi, The results applicable to November 12, 1879, ore as 
follow 

Equatorial diameter 20'i534 ± 0 034 

Polar — — - oo’ssa sfc x>*043 

.i, ... ... io*593 i 0*035 

. obsplttU salues Prof. Young considered not very re- 

name, being subject to the considerable constant error rOforr^ed 
to above. ' ■ ' " 

^ Dr, Hartwig^s delcraiiuation of the mean diameter of Mars, 
by WHUbining all the double-image metwures at Kbnigsbert» 


Deyden* Oxford, Berlin, Paris, and Stmssburg; gives for 
I oppoeitiou-diatneter in 1S79, I9''*ia8, which diffeta from Prof, 
Younjf 8 result by which he says is a difiterence <*mth«r 
unexpectedly large, but not unprec^ented.^^ As regards the 
compession, the immediate object of the Princeton measurev 
the final resdt edtnes out thr* ^ limits of probable error ex- 
tending from to *Ihc discussion of the measures 
was nearly finish^, when Prof. J. C. Adamses paper upon the 
orbits of the satellites of Mars was published ; be there ^ves 
OS the elliptfdty of (he planet, if it follows the same law of 
central density as the earth. This near agreement is probably 
to a considerable extent an accidental one* 

Dr. Harlwig’s value for the polar diameter of Mars at distance 
unity is 9'^*352> corresponding, with LeverrieFs solar parallax, 
to a real diameter of 4, 180 miles. 

The Next Total Solar Ectjese,-— At the recent annuel 
meeting of the National Academy of Sciences at Washington, 
Mr, D. P. Todd, of the office of the American JS/fkcmerli, com'^ 
municated a jpuper "On the Use of the Electric Tciegraph 
during Total Eclipses applied to the Search for Intra-Mcrcttrial 
Planets,” with the view to illustrate in what manner the 
rare moments of total eclipses may be utilised to their utmost 
extent, "the method consistm|E in the electro-telcgraphic trans- 
mission of important observations made at western stations to 
observers at eastern stations, with due speed for their verification 
or rejection when the lunar shadow reaches the latter stations.” 
Taking^as an example the next total eclipse of the sun, on May 
16, 1882, it is remarked that the path of totality lies almost 
wholly on land ; commencing in Western Africa, with a north- 
easterly direction, it crosses Upper Egypt and the Red Sea, 
passing a few miles sonth of Bagdad and Teheran, and thence 
traversing Central Asia, it leaves that continent near Shanghai. 
'Ibus several widely-separated regions, connected by telegraphic 
cables and land lines, nre upon the track of the central eclipse. 
Mr. Todd remarks that from El-Akhmyrn, on the Nile, a line 
runs north to Alexandria, from which place Teheran is directly 
accessible by teiegraph. From Teheran a land-line runs south* 
east through Bemchistan and Hlndostan to Madras, which 
connected by cable-lines with Singapore, Hong-kong, and 
Shanghai. lie points out that an aimitional advantage attaches 
to this eclipse from the circumstance that there is a duplicate line 
of telegraphic connection between Egypt and Shanghai by way 
of Constantinople, Vienna, and Moscow, and thence by the 
Russian line through Siberia to Wladiwostok, and theirce to 
Shanghai, Supposing, then, that an intra-Mercuria! planet were 
discovered daring totality in Egypt, a duplicate message might be 
sent, to insure beyond doubt that the discovery should be known 
to observers at Shanghai ; if a planet were observed at Ei- 
Akhmym, 45 minutes of absolute time elapsing before theshadov/ 
reaches Teheritn, the position mij^t be tele^aphed to the latter 
station so a« to ^ive the observer abuhdout ume to verify the 
discovery, while observations at both places might be telegraphed 
to Shanghai, which the shadow will not reach until more than 
two hours after leaving Teheran. Mr. Todd thinks that the 
tciegraph companies, with the courtei^ they have always shown 
in scientific undertakings, would render every assistance in 
carrying out such a scheme. f 

We take this outline from a report *of hU communication to 
the American Academy, received from Mr. Todd, 

BIOLOGICAL NOTES 

Chinese Alligators. —Two fine examples of the alligator 
of the Yang-tse-kiang, of the discoveir of which we spoke b 
our issue t>f February 13. 1879 (vol. xix. p. 351), have recently 
been received by Dr, Peters for the 2 k>ologiCEa Museuni of Ber- 
lin. There can be no doubt, we understand, that M. Fawl 
is quite right, and that this crocodilian is an undoubted o/A'* 
the first of this genus which has been found to 
occur in the Old World. It wiB be recollected that of the 
remarkable Chondrostean genus of fishes, Toiy&I^n^ one of the 
two known species is also found in the Ya^g-ise, while the 
other is confined to the Mississlpj^. 

Fossil Corals.— -The ns one of the laiiieriaod 

most ancient groupsof fossils, appeartoh^oiqgtoatype worthy of 
afonctiog contloual study. Wodsamudi and Springer {/^. Acad. 
Nat. $d„ Fhilad., 1870) unite 

thoelifotteinto one Istnily, firnding Iteriftgdim 

Oral {dates supporting the iteaMactel tj^ovaS s^ cotermg the 




veiitr^ boi IttiiYlng aiii opening ^ tht oral centrie. whidh Is 
p«irf«rt!ly covered by the apical dome pUtea. Fodd^g-rooves 
alODgthe^vxmlt* dosed by two rows of alteruatii^ pieces; in the 
p^setice of « porotw veiUml sac, located posteriorly, and closctl 
at the top, in which the anal functions were subordinate to other 
oflScear in having the calyx oonstructed of only three rings of 
ntates- tdtemathig with* each other, proximal piates sometimes 
xmparf^tly developed; no intcrradials. The extreme genera | 
are very distinct, but there are intermediate forms which tender | 
h impossible to make a completely satisfactory distinction | 
between succcisisive gcuera. It is best, no doubt, to recognise ! 
(l) the earlier or embryonic types, including Heterocrinua ; {2) 
the typical Cyathocrinidsc, (3) the Poteriocrinua type, {4) the ' 
Teacrinus type, including Woodocrinus, (S) and transitional 
forms towards Eucrinus, such as Bnpathycrinus. Little diffi- 
culty is found itt referring all Cyathocrinida* from the upper 
Silurian to the close of the carboniferous to one of the groups 
FoterioCrinus or Cyathoa-inua, although the anal plates vai7 niuch 
in form* In the lower Silurian members of tne family this is 
more difficult, yet careful gives rise to the idea that the 
later were probably developed from the earlier Silurian types. 

Circulation m Worms. — The existence of a double circu- 
latory apparatus in a certain number of tyjies belonging to the 
class of worms has been known ; it consists of a closed vascular 
apparatus containing a red blood without corpuscles, and of the 
connected lacuna? of the body (not properly a distinct organic 
apparatus), containing colourless blood witii white corpuscles. 
From a sealed packet lately opened in the Belgian Academy it 
appears that M, van Bcneden had discovered in iSyra double 
apiw.rtttus aiid two sanguineous liquids in the lower Arthropods ; 
this is found in the genera ClavHht CongffHcola^ and ternanthro- 
pus. The vascular apparatus with reel blocd and contractile 
waUs, very simple in tne two former, becomes very complex in 
Lernanthropus. The foUaccous lamcllai fixed to the i>o8tcrior 
part of the body are true branchiae, organised exactly like those 
of annelids. There is no central organ of circulation ; the 
circulation of the tw^o liquids is caused by contractions of the 
body* III Ltmanthrapus the branchia?, abdomen, and cephalo- 
thorax contract and spread alternately. 

Large Cuttle Fish.— All exact information about gigantic 
Cephalopoda is of interest not only as showing what immense 
marine creatures do exist, but as preparing us for the possibility 
of meeting with still greater. Prof, Vcrrill has collected a great 
deal of accurate and recent information as to the North American 
species, of which he publishes a list in the April number of the 
American Joumal of Science^ from which we cull the fol- 
lowing j— On November 2, 1878, a fi-herman was out in a boat 
with two other men near I.eith Bay Copper Mine, Notre Dame 
Bay, when they observed some bulky ol>ject not far from shore, 
which they approached, thinking it might be part of a wreck. 
To their horror they .found themselves close to a large fish having 
big glassy eyes. It was making desperate efforts to escape, and 
was churning the water into foam by the motion of its immense 
arms and tall Finding it partially disabled, they plucked u)5 
courage and tlxrew the boat's grapnel, which sank into its 
soft body. By means of ihe stout rope attached to the grapnel 
and tied to a tree the fish was prevented going out wifh the tide ; 
its struggles were terrific as, in a dying agony, it flung its great 
arms about. At length it became exhausted, and as the water 
receded it expired. Its body, from the beak of the mouth to the 
extremity of the toil, measured twenty feet, and one of the 
tentaclca, or arms, measured thirty-five feet. This is the largest 
specimen yet measured of Afchitetithis princeps^ Prof, Verrill 
mentions cighteca species as now known on the north-eastern 
coast of America, 

Sternum in Dinosaurs.— P rof. P, C. Marsh describes, in 
th^ Anmican ymmai of SHmee for May, 1880, the sternum in 
Brmiositurm excelrn^.. The Vale Museum has recmitly received 
a/nearly -complete skeleton of this, one (of the largest known > 
This hu^ skeleton lay nearly in the position in . 
vditich the would oatundly fall after death, and fortunatdy 
the entire scaptdar arch was in excellMit j^ervurion* The 
oorac^ds were' in apposition with their respective scapulfic oh 
each side, and betwi^ them lay Aev flat bones that clearly belong 
stwusSi ^This, 4 ioeovcry,; jh( interesting as it was onex- 
about ^e acapuls^ ardi of v 

of tWa atettchir^ adblt mamslsp T^esejtwo : 

>^ei»ifd>Amesa«e:«^^ id)o<s*: and oonvea 


belowi They are par^, and in position nearly or quite joined 
each oUier 011 the median line. The anterior end of each bone 
is considerably thickened, and there is a distinct facet for union 
with 'the coracoid. The posterior end is thin and irregular. The 
inner anterior margin of each bone is smooth and rounded, and 
gives no evidence of union with an fepisteriml element, which the 
vacancy there suggests, The amount of cartilage l)etwcen these 
two sternal bones or posterior to them is not indicated by the 
present specimens. They were cvidontly separated by cartilage 
from the coracoids* The nearest analogy among living forms to 
this double sternum may perhaps be found in immature birds. A 
close resemblance is apparent in the scapular arch of the young 
American ostrich. Ir the ossification ojF the sternum were per- 
manently arrested at this stage it would afford almost f precisely 
the structure seen in the genus Brontosaurus ; and this is evi- 
dently the true explanation of the fossil specimens. It is more 
than prolmble that in many Dinosaurs the st ernum long remained 
cartilaginous, or so imperfectly solidified that it is not usually 
preserved. Several specimens of the genus Campionotusy found 
nearly in their natural position, were apparently destitute of an 
ossified stcrimm* The largo size, and ^ubtless great age, of 
tlie specimen of Brontosaurus above [mentioned may perhaps 
have been the cause of its more perfectly developed sternum. 

Antipatharia or the *' Blake” Expedition.—IuvoI. iv. 
No. 4 of the Bulletin of the Maseum of Comparative oology 
at Harvard College, Cambridge, Mass. (February), L. K. Pour- 
talcs describes twelve species or this interesting group taken in 
the Caribbean Sea (1878-79). In determining the st)ecies an 
attempt has been made to use the differences in tlie shape of the 
polyps, as well ae the disposition and form of the spines to draw 
chaiacters for a much-needed revision of Iheir classification. It 
w^ould seem as if there were at least two different types of spines : 
the triangular compressed and the more cylindrical. These latter 
arc generally more densely set, even assumii^ .sometimes a 
brush-like appearance, as in Antipathes himiiiSy a new and 
W'ondcrfully spinous species, figured but not dcscril>ed by Pour- 
tale.s. These cylindrical spines are also unequal on the two 
sides of the pinnules, being longer on the side occupied by (he 
polyps, with a few very much longer around the polyps. The 
triangular spines are disposed regularly in a quiucltncial order 
around the pinnules, and in a cleaned specimen nothing indicates 
the place formerly occupied by the polyps. In one species, 
however, /L deslonnu the spines are In regular verticils. 
Tlicre would appear to be a connection between the shape of the 
polyps and the sliaj>o and disposition of the .spines. Tho^e spe- 
cies with triangular spines have polyjjs with longer tentacles than 
tho.se wdth cylindrical spines, and the tentacles have a p'eater 
tendency to become regular in shape. In many species the 
tentacles arc simply contracted ; in a very few they were found 
retracted, as figured by Lacoze-Duthiers ; and in some they are 
probably not retractile at all. Eight out of the twelve named are 
either described or figured as new species. A. spiralis is a very In- 
teresting species, formerly referred to A. deshnniy D, and.M. The 
polyps ai*e alternately large and small, with very large dlgitiform 
tentacles, much longer than have been fibred of any antipathes 
before. In the spaces between successive polyps the csenosarc 
shows transverse canals, and those on the back part of the 
branch are more transparent than the rest, 

American (East Coast) Siphonophora.— In the March 
and April BnUetinoi the Mtmutn of Comparative Zoology at 
Harvard College,: Cambridge, Mass. (voL vi, 3-7), Mr. 
J, Walter Fewkes gives a fleetoh of the development of the 
tentacular knob of Physophos'a .hydrostatka \ he describes the 
mantle-tubes of ApoUmia wuaria and GlB}a hippopuSy the tubes 
in the larger necto-calvx of Abyla pentagom ; he adds some 
critical remarks on me genera Halisterama, Agalma, and 
Agalmopsis, and he concludes vrith a notice id the forms of 
Siphouophora and VeleUidse, to be met with on the eastern coast of 
the United States. Up to thepresent few forms of either of these 
groups have been described from American waters. They seem 
to be only occasional visitors blown into the neighbourhood from 
tnidooean, knd brought there from the tropics by the Gulf 
Stream. The wealth of Such species that one meets with in the 
MediterraBein is ^unknown on the New England coast ; while, 
as the autlwf Bay*, in one day at Nice he has taken eight differmit 
genera Biphono^orss, yet at; Newport he has but rttrely 
taken as many as two genera in the length of a suminsr** day, 
and a whole summer once passed, during most of which h«^ was 
almost dai^ dn the water without one i^ecies being seed. One 
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or two species oi Flxysalia are, however^ more common on the 
United States coasts th^n in the Mediterranean* The only 
member of the long-stemmed Siphonophorae provided with a 
float or air-bladder found heretofore on the New England waters 
is Ag^mopsU earn, Mr, Fewkes can now add elegans^ and 
he thinks that extended observation in the southern bays of the 
country will bring to light some of the well known forms 
common to nil oceans, such as Ajpolcmia, Abyla, Fhysophora, 
and Gleba, Some of these have already l)een taken in the Gulf 
of Mexico and the Caribbean Sea. Rhi^ophysa, found in the 
same localities, might also be expected to be brought to the 
Eastern American coasts by oceanic currents. 

Parasite on the American Blue Pikh. — In the Amtrkan 
y<mrnal of Mkroscopy for March, Prof, D. S. Kellicott de- 
scribes a new species of Argulus found on the blue pike {Sti&o$U- 
ihium satmonmm, Jord.). The fishermen of the Niagara River 
at Buffalo say that when the water becomes w^arm the fish gets too 
lazy to take food, that it then loses flesh, and through its inert- 
ness becomes infested with these lice. Having given this subject 
especial attention, Prof. Kellicott is inclined to think the account 
of the fishermen is correct. The parasite occurs usually on the 
top of the head of the fish. When there are several they are, 
as a rule, huddled together often in heaps, so that the knife may 
remove a number at once ; it occurs also on the fias. None were 
found in the mouth cavity. As many as twenty were taken from 
one lean fish. When living specimens of the Argulus were 
placed in a tank with a small specimen of Lepidcsteus ossetts and 
some minnows, they shortly fixed on them, and the minnow's 
soon died, apparently killed by the parasites. When first put 
in, the fish w'ould pursue and catch them, but would eject them 
with a suddenness and a queer expression that was most amusing. 
In a few moments they were left unnoticed by the minnows. 
The gar recoiled in evident fear when one w^ould be seen an* 
proadbing. A large female once fastened on to the end of the 
long nose of the ^r, where it clung for several days, despite the 
vigorous efforts or the fish to dislodge It, Cold weather seemed 
to destroy them ; the fishermen assert that after frosts the blue 
pike become fat, and then no lice are found on them. The species 
is called At, stimtethii* The author believcs-~2^aimt the asser- 
tion of Leydig— that the abdominal lobes have a function of 
rcipiration above all other of the body, and he describes 
wiw a good deal of detail the appendages to the several legs. 

Motion in ALG.«.~“Froin some interesting observations re- 
cently made by Herr Stahl, as to the influence of light on the 
motions of algm ( VerhandU derphys.-^medk, Qadlsch, inWiirzburgy 
Bd. xiv.) it appears that light has a directive influence on Chste> 
Hum the cellof which tends to place its longitudinal 

axis in the direction of the light rays, and a certain opposition ap- 
pears in the two halves of the cell, such that one half is attracted 
to tlie light and the other half repelled. Further observation 
.■-howed (nat the dostcria underwent periodic changes, in virtue 
of which the tw'o halves alternately at successive intervals turned 
towards the light These experiments were made with diffuse 
daylight of little intensity. When the intensity of the light w'as 
increased, the orientation of the closteria was changed ; the 
position parallel to the light rays was given up, and the cells 
placed themselves at right angles to the incident light. This 
crass position could be again exchanged for the parallel one 
by deadening the light. Whether temperature has much to do 
w'ith these positions of closteria has not yet been determined ; 
the temperature of the minimum seems to be not without action 
on the ^riod between two reversals. The foregoing experiments 
should be made with quite healthy vigorous closteria. Some 
other phenomena of orientation were observed by Herr Stahl in 
MkrastiHas in a species of Memarpus, 


GEOGRAPHICAL NOTES 
The fiftieth anniversa^ meeting of the Geographical Society 
was held on Monday afternoon, the Earl of Northbrook pre- 
siding, Apart from the flourishing condition of the Society, 
both numerically and finarcially, the most interesting feature in 
the Council's Report was the part relating to the annual grant for 
scientific purposes. During the past year a plan was put into 
operation for giving practical instruction to intending travellers 
in the use of inetruments for astronomical observations to fix 
positions, in surveying, and in the measurement of heights by 
barometric and hypsometrical methods, l^is attempt to improve 
the scientific trsdning of our travellers has already met with 


considerable success, and several of the pupils who have received 
instruction have lefr for China, Afgh^&tan, Central Africa, 
Central Asia, Ac. In order to facilitate the instroetlon in 
astronomical work, on observatory has been built on the roof of 
the Society's house. The medals and other awards were after* 
wards distributed by the President, Count Piper, the Swedish 
Minister, receiving for Prof* Nordettskibld a copy of a special 
vote of thanks and .his diploma as Honorary Corresponding 
Member, as well as the royal medal for Lieut Palander, Mr. 
W. Giles received the other royal medal for his cousin, Mr, 
Ernest Giles, and Mr, R. N. Cust the gold watch awarded to 
Bishop Crowther for his services on the Niger, A copy of 
a resolution of the Council, eulogistic of his “History of 
Ancient Geography," was also read and handed to Mr. E, H. 
Bunbuiy, The gold and silver medals having been given to the 
successful candidates in the recent public schools prize examina- 
tion, the ballot was taken for the new council, resulting in the 
election of Lord Aberdare as President, and Mr. Tolm Ball, 
F.R.S., Sir Fouell Buxton, Mr, T. K. Laughton, Sir George 
Nares, Lord Keay, and Sir Richard Temple, in the place of the 
retiring members of council. In the course of his annual address 
Lord Northbrook summed up the results of recent explorations 
in the Arctic regions, in Asia, and in Africa, as well as of 
Admiralty surveys in various parts of the world. 

Herr von Boguseawski publishes, in the Annakn der 
Hydro^yaphit^ the conclusions to which he has been led by recent 
observations on ocean temperatures I. The waters of the North 
Pacific arc in general colder than those of the North Atlantic, 
z. The waters of the South Pacific are warmer than those of the 
South Atlantic, to a depth of 1,300 metres ; beyond that they 
are colder. 3. The bottom temperatures are generally lower in 
the Pacific than in the Atlantic at an equal depth and in the 
same degree of latitude ; but we do not find any part of the 
temperature in the former as low as those of the Antarctic 'port 
of the South Atlantic between 36*^ and 38® S. lab and 48* and 
JO® \v. long., where in seven places temperatures of — 0**3 to 
- o'’‘6 were found. 4. In the west part of the Pacific and in 
the neighbourhood of the Indian Archipelago, the temperature 
of the water reaches its minimum at depths which vary from 550 
to 2,750 metres, and remains the same from that depth down- 
wards. In all the Atlantic the temperature from 2,750 metres 
lowers slowly but regularly. 

The Council of the German African Society has now arranged 
with the King of Belgium, as president or the Intematronal 
African Association, that, instead of carrying out their former 
intention of establishing a German station on the southern bank 
of Lake Tanganyika, their expedition, which is now at Zanzibar, 
preparing for their tour into the interior, shall first establish a 
station at Mangasa ; that, however, the right to found a second 
station near Lake Tanganyika shall be reserved to them. Dr. 
Pogge of Mecklenburg, already well known through his African 
travels, will become the director of this second station, which 
will now perhaps be established at MussUmba, the capital of 
Muata Tamwo. This station will form a link in a complete 
chain of small settlements which are to extend all over the Dark 
Continent. 

A tETTER in the Deutsche Zeiiung annmte«s that, after five 
months of unremittii^ toil, the Austrian Afrie^ traveller Mamo 
has been able to btiak mrcmgh [the obstacles on the White 
Nile caused by the unchecked growth of twenty mohUis, and has 
re-oyened the nevijgation for trade and passenger traific. Accom- 
panied by the photographer Buchta, also an Austrian subject, 
Mamo had ma^ a trial trip on a small steamer belonging to the 
Egyptian Government, penetrating as far as Ladova, and 
retxuning safely. 

A tiST of 25;ooo geographical terms in most frequent use has 
been drawn up in Chinese by Li Fdngpoo, Chinese Minister at 
Berlin, with the assistance of Dr. Kreyer and Dr. Allen. This 
list is the basis upon which a large atlas of the world on 
Mercator's projection has been prepared and photolithographed 
at Berlin. It also represents the nomenclature enjoyed by Dr, 
Kreyer in a translation of DaniePs Geography, a faige standard 
work in sixteen Chinese volumes. 

We regret to leam that Pire Homer, who has been a true 
friend to many an African explorer, died at Bordeaux on May ao. 
He hod but recently relumed from Zanzibar, where he had 
resided for many years, and had taken an active interest in all 
attempts to put down the slave-tarade in Eaatem Afitcoi and in 
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this connection we believe that he rendered valuable service to 
Sir Bartie Frere during hfe mission to Zanzibar. 

THE York Htrald of May 14 says j— The evidences 
multiply which go to show that there has been an early and 
exceptionally krge break-up of the Ice-helds within the Arctic 
basin since the sun crossed the I^ustor. The extraordinary 
mildness of the last winter was universally marked east of the 
Rocky Mountains, and it would seem the abnormally high 
temperature extended far to the north and made its impression 
on the icy seas. Oflf the coast of Newfoundland the recently 
reported ice drift will be memorable not only for the magnitude, 
but also for the multitude of the icebergs and the ice-fields. On 
the western side of the continent the winter reports indicated a 
milder season in the vicinity of Behring Sea and it*? Polar 
approaches. It is not improbable, therefore, that the steamer 
Corviin^ about to sail for the relief of the missing whalers and 
to epramunioate w'ith the American Arctic expedition in the 
JeannitU^ will find tliat the premature development of the spring 
has already loosened their icy bonds, and that they arc preparing 
to pursue their respective routes. The sun’s power may be 
insufficient to dissolve the Jtann^ids solid moorings, but the 
mightier agency of winds and waves attending the storms that 
sweep the ocean north of Behring Strait in May and early June 
may be expected to break up the ice off Wrangell Island and 
accomplish her release sooner than if she had wintered on the 
north-east side of Arctic America. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — Prof. Ilumpliry’s Rede Lecture on man was 
interesting and eloquent, if on the whole rather depressing. He 
pleaded for long and patient investigation, esi'KScially in coming 
to the discovery or comprehension of any process, whether of 
natural selection or any other, bv which the large cranial cavity 
of mau can have been evolved in early men. He ^ave full 
weight to tlic argument from the size of the brain at birth, and 
the jxsrfection of the lungs at the same period, At any rate the 
brain of primitive man appeared to have been structurally fitted 
for higher duties than they were ever called upon to perform. 
His bmin was prophetic of his future. Ability is to be mea- 
sured by the power to deal with the material before us ; and 
thus it is doubtful whether the ability of the i)rcscnt was greater 
than that of preceding generations, prehistoric or historic. Pro- 
gress did not necessarily imply improvement, and increased 
means did not implv greater power, however they might enable 
power to be wimea with better effect. The physical caimbility, 
nc thoi^ht, long preceded functional activity ; and man’s advance 
to civilisation was the result of the response of his nature to his 
conditions. He believed in the peat value of contact and blend- 
ing of varieties, and attributed 5 ie stationary condition of certain 
races partly to their early progress keeping them exclusive, and 
to the phpical conditions wh&i had walled them in. The cli- 
mate or the temperate i>ortions of the Eurasian Continent proved 
favourable to the development of the eneigies of mammals and 
men, and the configuration of the northern continent was espe- 
cially favourable to miration. Thus there had nowhere been 
through any long priod the still dulness of pure blood or the 
cramping ftominadon of one power. The mingling of races in 
Britain, in a land of great natural advantages and resources, had 
led to Uie development of ability in the people to work out free- 
dom, to invent, to adopt international conventions, and to free 
others. But he perceived dai^rs in the increased sensitiveness 
accompanying the great subcUvision of labour nowadays. Of 
the two evil^ learned feebleness was a greater evil than ignorant 
strength. Hie preservation of the weak and sick did not make 
the maro of people stronger and healthier ; thus there must be 
sterner sanitary pxecautioas as a foremost question* Would 
that some of the time spent on Buriab Bills could have been 
spent in consideriBg the crying needs of the health of the living. 
Tbs misappUc^ton of energy, said the Professor, had its parallel 
mtht imstaken efforts to tnevent the investigations by which 
physu^gy might be advanced and the laws of health educed 
Few Jbhgs would tend to the improvement of the race so much 
w judidpua m^rimoni^ selection, and he hinted at the impor- 
t^c ^ providnm a healthy taoe for the future, Finally, as 
to mbt s Wy at least, and its future, he f^t compelled to say 
w» foimd otttoelves ffoatiog on the stream of time; the 
Barque, wt suppose^ moves on. Suflicient for the day must be 


the knowledge thereof. Whether we peer fore or aft, it is 
obscurity. 

Sir George Jessei., the Master of [the Rolls, >as been 
elected Vice-Chancellor of London University, in place of Sir 
John Lubbock, who resigned on his becoming a candidate for 
the representation of the University in Parliament. The election 
is not likely to be contested. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, *4. Anniversary Meeting. — Prof. 

Allman, P'.R.S., president, in the chair. — At this, the ninety- 
second annual general meeting, there was a large attendance of the 
Fellows. The President, after a few introductory remarks of 
congratulation on the prospects of the Society generally, referred 
to the obituary, pointing out that several of the oldest members 
would now no longer appear on the list. Among others, Prof. 
T. Bell (ic/, 87), J. Miers {aft 91), Gen. Munro, Dr. David 
Moore, Wilson Sanders, E. W. Cooke, R.A., Fellows, and T. 
At they, Associate, besides Foreign Members of high standing, 
showed a heavy death-roll. The Secretaries and Treasurer, 
after full term of service, had projwsed to resign, and as a matter 
of form this bad been acceded to by the CounmI. The Secretary 
(Mr. F. Currey) then read his report. Since the last anniversary 
the Society had lost by death ten Fellon s, three Foreign Members, 
and one Associate ; and three Fellows had withdrawn. On the 
other hand, there had been an accession by election of twenty- 
cight new Fellows, three Foreto Members, and four Associates. 
The library showed a marked increase and improvement, by 
additions obtained by purchase, exchange, and donations, and 
had been amply used in biological reference and loan of books. 
The scientific communications and exhibitions at the meet- 
ings during the session had kept pace with the march of 
science, and the attendance of the Fellows bore witness 
to the active interest taken in the proceedings generally. 
— The Treasurer (Dr, J. Gwyn Jeffreys) then read his 
report. In resigning office he congratulated the Society on its 
increasing prosperity in a financial point of view. Notwithstand- 
ing the late depression of commerce, which had to a greater or 
less extent injuriously affected other scientific societies, as well as 
the additional yearly expenditure consequent on the removal to 
Burlington House, and the greater amount of salaries paid, the 
uhlications had not been restricted ; considerably more having 
een spent on the library than formerly. The Society is quite 
free from debt ; has an invested capital of ^3730 lax. 8</., and 
the balance at bankers and on hand at this date is ^£522 iSr. 2 d* 
Twelve months ago, owing to the unfortunate and long illness of 
the Librarian, his accounts became confused, and the Asst.* 
Secretary had since undertaken the receipts and payments, and 
had the books thoroughly balanced. A Special Committee had 
also been appointed by the Council for investigating U\e financial 
position of the Society, and their valuable suggestions had been 
adopted, especially as to the reasonable limitation of the publica- 
tion expenses, which had increased from ;^79fi in 1876 to 
£1100 5f. id in 1879. With respect to the compositions, which, 
even if they were altogether invested, must seriously diminish the 
income of the Society, the Treasurer stated that during his five 
yeare of office he had received ;C*9fi8, and invested 4920 15^. 
During the previous five years no part of the compositions appear 
to have been invested. IIc bad also received ana invested ;68ito 
for Icicles. The Society’s capital had been doubled ; it was in 
*^75 £ 1 8fio, and U now 43730 1 2s, 8 t/. The annual contributions 
received in 1876 amounted 10^94 13J,, and last year to ^948 i2j. 
The ballot for Council and C 5 mcers having been proceed^ with, 
the following gentlemen retired from the Council : — Messrs. J. 
Ball, W, Carruthers, F, DuCane Godman, Dr, A. Gunther, and 
the Rev. G. Henslow, In their places were elected Messrs. 
E. R. Alston, G. Bentham, G. Busk, Dr. M. Foster, and B. 
D. Jackson. For the Officers, Prof. G. J, Allman was re-elected 
President ; Mr. Fredk. Currey (the outgoing Secretary), Treasurer ; 
Mr. B. Daydon Jackson, Botanical Secretaiy ; and Mr. Edward 
R, Alston, Zoological Secretary, —Prof. Allman thereafter gave 
his usual annual address, taking for his subject The Vege- 
tation of the Riviera, a Chapter in the Physiognomy and Distri- 
bution of Plants.” In this address (not well adapted for brief 
abstract), by a fi^w broad outlines, a sketch of the most striking 
features of the vegetation and its peculiarities as derived from 
the physical contour of the country, gcographlctl position, and 
cUmate, was given. The phenomena extant are of high interest 
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to tilt boUtiist, for bclonffmg to iht ^uropefin ai^ tbe 

lUviera exhibits in climate ana character of vegetation an 
obvioos Jmk between the temperate and tropical zones. Its 
accessibility and*»ir^lar flora, with scenes of unrivalled beauty, 
offer ample material for study. 

Statistical Society, May W, A. Guy, F.KfS,, 

in the obair. — Two papers were rend : the first by Capt, P. G* 
Craigie, Secretary of the Central Chamber of Agriculture, on 
ten years^ statistics of British agriculture, 1870*79, and the 
second by Messrs. J. B. Lawes and J, H. Gilbert, on the home 
produce, imports, consumption, and price of wheat, over twenty- 
eight harvest years, 1852-53, to 18791^0, inclusive, Messrs, 
Lawes and Gilbert in their paper arrived at the following con- 
ciuaions : — ^The area under wheat was about ao per cent, less 
over the last three than over the first eight years of the twenty- 
seven, The average produce per acre over the United Kingdom 
amounted to only 27 J bushels over the whole twenty-seven years 
as compared with 28J bushels which we had previously asaumed 
to represent the average produce per acre of the country at large. 
The annual Imports averaged about three times as much over the 
last tlnec as over the first eight of the twenty-seven years. The 
total consumption of wheat per annum had increased from an 
average of about 18 mtlUon quarters over the first eight years to 
nearly 24 million quarters over the last three years. The price of 
wheat per quarter had declined from an average of 57J. over 
the first eight years (including the period of the Crimean war) 
to 49J. over the last three years. The annual value of the home 
produce available for consumption had declined from an average 
of nearly 38,000,000/. over the first eight years, to less than 

25.000. 000/. over the last three years. The annual value of the im- 
ported wheat had increased from an average of little more than 

13.000. 00040ver the first eight years, to more than 33,000,000/. 
over the last Ujree years. Over the whole period of twenty- 
seven years, 40*4 per cent, of the wheat coni'Umed had been 
derived from imports ; and the amount supplied from foreign 
sources had increased from an average of 26*5 per cent, of the 
total over the first eight years, to 57*4 per cent, of the total 
consumed over the last three years of the twenty-seven. 

TiULADEI^rHIA j 

Academy of Natural Sciences, January 6.— On the nudi- 
brartchinic gasteropod mollusca of the Northern Pacific Ocean, 
wdth especial reference to those of Alaska, by Dr. R. Bergh, 
Copenhagen (Part 2). — The terrestrial mollusca Inhabiting Cook’s 
Islands, by Airdrcw Garrett. 

January 27. — Oarcinologxcal notes : Revision of the Gelaaint, 
by J. S. Kingsley. — On the Pacific species of by 

W. N. Lockmgton. 

Paris 

Academy of Sciences, May 24,-^M, Edm* Becquerel in the 
chair. — Thft!.fpllgwi»g papers were read j— On the secular varia- 
tions of the mathematical figure of the earth, by M. Faye, Re- 
garding the anomaly of the small action of such masses as the 
Himalayas mx the find ulum, and the great attractive force often 
found at sea, he points but that under >eas the cooling of the 

f lobe proceeds more quickly and deeply than under contiuents. 

he bottom of the first seas would thicken in advance of tlm dry 
crust, and would press increasingly on the liquid nucleus, raising 
the weak parts of the first crust, which were mostly round the 
North Pole. The water level would rise on our hemisphere and 
fall on the southern, and the ellipsoid of revtdution become a 
Kun pie spheroid. With further cooling the basins of the southern 
sea* would have increasing attractum and the waters would ’ 
gradually rise in the southern-hemisphere, their surface of , level 
retuming to the ellipsoidal finrm, which, M. Faye thinks, is 
slightly exceeded at present. Thus the earth’s crust shows an 
alternate balancing movement determined by excess of we^ht of 
maritime crusts and the points of leas roristaace Jin the heart of 
contlncntSi-^On the refrigetatb^^ mixturea formetl by an acid , 
and abydrated salt, by M. Berthelot. The chemical, energies ad: 
according to -the principle of maximum work, giving a first exo« 
thermic teactiott ; then the calorific energies act inVcrBKly, causing 
absorption of beat uiidw te fou^fold form of dissoctatloa, 
disaggregatioti by dissolution, imd 

Action of addatiou aB»y»><tf>^b0dittm.ndtih lead and 'rino, % M.- 
Dcbray . He describes m peculiar substtance (deflagrating abahout : 
400’ with heat and %ht) obtained from treating the riaodium* i 
lead alloy with nitric Khodium £cn»s. wlib ainc, atbys - 

which may exist in two Isomeric atatea, gwiiig very difibsent 


reaotiotis«^0et«rtin^n^^ of ^the position of a bridge ip 
construoted over the Danube, near SiBstria, by H, 

On the transcendants wMck play a fundamental part intbe theory 
of fdaneiaty perturbation^, by M. Callandreau.— the theory 
of ideal complex numbers, by M. Dedekind.*^lntcgratioii ^ 
oertain diflerentiat equations with the aid of functions e, bylM. 
Appeil.— On clinduation, by M; Le raige.--^liidustrial utmsa* 
tiou of solar heat, by M. Meuchot. He has been experimenl^ng 
near Algiers since May last year. He specifiee improvementa, 
(r^., an arrangement for keeping the liquid U> be vaporised in 
contact with the whole heated surface), and indicates rexdlts. 
jHieraiia, since Marcli the receiver has actuated a hori^pntaV 
engine (without expansion or condensation) at the rate of lio 
revolutions a minute with constant pressure of 3*5 atm. ; the 
disposable work t«lng about 8 kgim he set U to work a pump' 
giving 6 litres minute at r som., or i,aoo litresper hour at im., 

and to throw a jet 12 m. This goes on from 8 a.m; to 4 
Combinations of alcohols with batyta and Ume ; pnSlucti of 
decomposition, by heat, of these combinations, by M. Xlwtrcm, 
•^R^tions ^oduced between ammontacal sidts and carbonate 
of lime, by M. Nivet. A double decomposition b ehow'n to 
occur in the ground and in water, the result being a loss of 
ammonia, which is greater, t)ic less absorbent the soil, or the 
less the quantities of COj formed in it.-^n the formation of 
callosity, by MM Rigal and Vlgnal. — Experiments relative to 
peritoneal shock, by MM, Rcynier and Kichet.— On the form 
and the seat of movements produced by cortical excitation of the 
brain, by M. Gouty. There is no relation between the cortical 
region excited and the form or the place of the motions. Expla- 
nation of the phenomena is possible only by admission of 
the theory that the cortical white fibres are conductors of bulbo- 
medullary excitations, ■ and comparable to the peripheric con- 
ductors, notwithstanding their course and their mucli mote compli- 
cated connections. — On the fixing powder of certain organs for 
alkaloids iiitrodnocd into the blood which traverses them, by M* 
linger. The hepatic tissiic retains most ,* the lungs absorb very 
little, — Discovery of horse-pox vaccination, by M, De Pietra* 
Santa. Several Heifers were successively (and with effect) inocu- 
lated in Paris with lymph from a young blood horse which had 
come from Germany, and had horse -^x.— On a phenomenon of 
sensibi lity observed in acacia, by Mr . Phipson, He obtainecl this 
by striking the terminal leaflet several times with hU finger, — On 
the tertiary strata of Brittany; environs of SaflTr^ (Loire- 
Inf^rieurc), by M, Vasseur.— M. Dubrunfaut returned several 
pieces (letters, memoirs, and reports) belonging to the Archives 
of the Academy. 
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^^OLD NORWAY 

Die Geologic des sudlichen und milllercn Norwegen. 
Herausgegeben von Dr. Theodor Kjcrulf ; autorisirte 
deutscbe Aufgabe von Pr. Adolf Gurlt. (Bonn : Max 
Gohen und Sohn, 1 880.) 

I N that rugged northern land where the mingled Atlantic 
and Arctic tides course round a network of islands, 
and lave the shores of deep lonely fjords, sending their 
waters far inland to the very base of snowfield and glacier, 
the people, with the patriotism of mountaineers, sing 
enthusiastically of “ Gamle Norge '—Old Norway. And 
well may they sing of a land that by its scenery and 
climate has moulded their habits of thought, their tra- 
ditions, their literature, and has knit their bodily frames 
into that muscular type for which the hardy Norsemen 
have been famous from time immemorial. Dear Gamle 
Norge I The sound of its praise awakens a responsive 
chord in the breast of many a Briton, leading him to 
reflect how much of the vigour and success of his own 
countrymen may be due to the fresh blood which came 
to them from the robust north, and reminding him of 
the wild creed and spirit-stirring songs which his an- 
cestors shared with their kinsmen of the northern fjords. 
Well may men speak of ** old Norway. Even as regards 
human records, its antiquity goes back far enough to merit 
that appellation. But if wc pass to the earlier history of 
Europe the fitness of the epithet becomes singularly im- 
pressive. To that northern region of tableland and valley 
the geologist looks as the cradle of this continent. The 
plains of Russia and Germany are formations but of 
yesterday. The Urals, the Alps, the Pyrenees, the high 
grounds of Bohemia, Saxony, and Central France have 
appeared at various widely separated epochs, and have 
undergone many vicissitudes in a long course of ages. 
But the uplands of Scandinavia, though they too have 
not been without their mutations, already existed as land 
almost at the beginning of those ages which are chronicled 
in the rocky records of the earth's crust. From the sand 
and mud washed down from these uplands the formations 
have been derived out of which, for example, most of the 
highlands of Scotland, Wales, and Ireland have been 
built up. So far as we can tell, the earliest land of Europe 
rose in the north and north-west. The subsequent growth 
of the continent has been over the tract of shallow sea by 
which the first land was bounded. 

There is thus a peculiar interest in the study of the 
geolo^al structure and history of Scandinavia. It is in 
that region that by far the largest fragment of archaean 
Europe exists and that the data are chiefly to be sought 
from which the earliest chapters of European 'geological 
history must be written. Most cordi^ly, therefore, will all 
geblo^sts welcome the volume which Dr. Kjerulf has just 
published for their information. It is by much the most 
important summary of Norwegian geology which has yet 
appeared. 

In an interesting prefime a sketch is given of the 
progress of geological inquiry tn Norway. After nume. 
rotts private and unconnected researches by natives and 
VoL. :txn.— No. SS4 


foreigners in different parts of the country, a systematic 
geological survey of the country was in 1858 projected 
by Dr. Kjerulf and Bergmeister Tellef Dahll, and on the 
approval of the plan by the N orwegian Government, was 
commenced at the national expense. Its main object was 
to make a geological map of the country with the requisite 
sections. The Survey was organised very economically 
under Kjerulf and Dahll, with no special office, no place 
to store specimens, no laboratory, and no official channel 
of publication for its memoirs. With praiseworthy 
enthusiasm the two geologists continued for ten years to 
work in the field during the brief Norwegian summers, 
either together or singly, taking with them as volunteer 
assistants such students of mining and others as chose to 
accompany them. In 1866 Dahll undertook the investi- 
gation of Northern Norway, so that the charge of the 
Central and Southern provinces then fell to Kjerulf, The 
latter geologist, with the assistance of other observers, 
whose share in the work is duly chronicled, has at 
intervals published maps and sections of the area under 
his control, and in particular a general map on the scale 
of one-millionth. As a fit conclusion to the labours of 
a quarter of a century among the geological formations 
of Norway, he has published .at Christiania a quarto 
volume with an atlas of plates, giving a concise account 
of the geological features of the central and southern part 
of the country.^ This work is in Norse ; but the author, 
with the view of making it more widely known, has 
intrusted it to Dr. Giurlt, who has rendered it successfully 
into German, and has had it republished in a convenient 
form. 

Every student of meta morph ism and the crystalline 
schists must procure Dr. KjcrulPs work. It contains a 
store of facts of the utmost importance for all theoretical 
questions in this most interesting and difficult department 
of geology. At the same time the superficial geology is 
not neglected. The first part of the volume treats of the 
loose surface formations— especially of the erratic blocks, 
moraines, and glacial stria?. These phenomena are 
illustrated by maps, on one of which — that of the striated 
rock-surfaces — an explanatory remark affords a charac- 
teristic sample of the author's cautious spirit of observa- 
tion ; — The directions of the stria? are expressed on the 
map, as in nature, by lines ; the observer must himself 
judge whence they come and whither they go." The 
second part, devoted to a summary of the geology of the 
Christiania district, contains a table of fossiliferous 
deposits, which, extending from the base of the Primordial 
zon^ to the top of the Upper Silurian formations, are 
shown to attain there a thickness of 2,700 feet. There is 
likewise an important tabular statement of the horizons 
of the leading organic remains of these older palxozoic 
deposits. In Part III. a description is given of the 
“ Grundgebirge," or fundamental rocks of Southern 
Norway. The author shows that though these 
have sometimes been classed under the general term 
gneiss, they contain other rocks, especially various 
schists, quartzites, conglomerates, and limestones, and 
that gneiss is rather a structure belonging to rocks 
of different ages than a formation of one geological 
date. He regards the bottom gneiss as a metamorphic 
representative of ordinary sedimentary formations, in 

* Udsigt over det Sydlige Norge* Geologi*' (Christiaoia, 1I79). 
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particular of the so-called “ Sparagmite or fragmental 
accumulations below the Primordial zone. He believes 
that the older gneiss may include metamorphosed por- 
tions of younger formations, in particular considerable 
masses of the Primordial rocks. This question in another 
form is discussed in Part IV., which treats of the geology 
of Central Norway. 'Po the oldest sedimentary forma- 
tions, termed the Sparagmite scries, a thickness of 2,300 
Norwegian feet is there assigned. They consist of sand- 
stones, conglomerates, schists, slates, and limestones. 
Above them lie the Primordial beds, 2,900 feet thick, 
composed of quartz-schists, mica-schists, blue- quartz/^ 
sandstones, clay-slates, and limestones, among which are 
found the earliest fossils [Diclyonema^ Oknelius, &c.X 
Above these rocks the unfossiliferous red sandstones and 
conglomerates of the west coast (? Old Red Sandstone), 
long since described by Naumann, close the geological 
record until the deposits of the Glacial period. Dr. 
Kjerulf brings forward many facts regarding the meta- 
morphism of the older palaeozoic rocks in Central Nor- 
way, and traces with clearness the passage of these rocks 
into schistose and gneissose masses as they approach the 
larger areas of granite. Part V. is devoted to a brief 
exposition of the geology of the Trondhjem district. 
Part VI. discusses the lithology of the eruptive rocks. 
The various species and varieties of granite, syenite, 
porphyry, gabbro, greenstone, olivine-rocks, &c,, are here 
described with remarkable succinctness alike as to their 
composition and geological relations. Considering the 
meagreness of the official equipment of the Geological 
Survey, this portion of their work must be admitted to 
be specially creditable to the Norwegian geologists. In 
Parts VII. and VIII. information is given regarding the 
structure of rocks and mineral veins. Some nature- 
printed illustrations of rock-structure here inserted are 
interesting. Slices of foliated, graphic, and porphyritic 
granite, etched with hydrofluoric acid, have allowed the 
more durable quartz to print its figure upon paper, and 
the impression has then been* photographed on wood and 
cut into a woodcut. Some figures are also added to show 
the coexistence of organic remains (grapiolites, corals) 
with crystals of chiastolitc, vesuvianite, and other minenils 
in metamdrphosed Silurian rocks. 

A useful feature in the German translation is the 
addition of an index, which is wanting in the original, 
but which would have been still more acceptable had it 
been even fuller than it is. The numerous woodcut sec- 
tions enable a reader to follow the local descriptions in 
the text. But the addition of a good geological index- 
map, such as that which accompanies the Norwegian 
volume, would have been of much service, and might 
perhaps have been given without any very serious increase 
of price. But this is a defect which every geological 
readcri at a little cost to himself, can remedy by obtain- 
ing the general map. He will find in Dr. Gurlt’s version 
of Dr. KjeruJPs memoir an invaluable compendium of 
Norwegian geology, and will probably be induced to set 
out himself to make a personal exploration of the sections 
which are therein described Should he be induced so 
to do he will doubtless come to look back on his tour in 
Norway as one of the most instructive as well as delight- 
ful of all his geological rambles. 

Arch. Geikie 
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EUCALypTOGRAPHIA 
Eucalyptographia ; being a Descriptive Atlas of the 
Eucalypts of Australia and the Adjoining Islands. 
By Baron F. von Mueller, K.C.M.G,, M. and Ph.D., 
F.R.S., Government Botanist for the Colony of Vic- 
toria. Decades i and 2. (Melbourne and London, 
1879.) 

M aterial for the issue of this atlas was accumu- 
lated at Melbourne now over thirty years ago, and 
the study of this fine group of the myrtles has been 
carried on ever since, as opportunities presented them- 
selves by Dr. Mueller. Still the subject was so large and 
the perplexities surrounding it so many that even now he 
offers his observations in these decades as only fragments 
toward a some day complete monograph. The difficulties 
surrounding the study of this group are many. There is 
the large number of species, the genus Eucalyptus being 
surpassed in this respect only by Acacia, The resem- 
blance of many specific forms is apt to deceive one ; the 
fruits, and more ‘‘especially the flowers, are often far out 
of the reach of the ordinary traveller, even though he 
might in his enthusiasm not object to climb for a con- 
siderable height into the trees ; and then the species 
themselves are widely distributed over the whole of the 
Australian continent and Tasmania, some even extending 
to the Indian Ocean Islands, though, it may be added, 
none occur in New Zealand. 

Mr. Bentham’s grouping of the species has been, with 
some trifling modifications, adopted by the author, and 
the Government of West Australia has borne the expense 
of issuing these two decades, which contain descriptions 
of some of the most important timber trees of the great 
western colony. It is to be hoped that some of the other 
colonial governments may follow this good example, and 
so help on the publication of the work. Perhaps even our 
own Royal Society might see their way to help it by a 
grant in aid out of the fund placed at their disposal by 
Parliament for promoting scientific research. 

The economic value of these eucalypts needs scarcely 
to be insisted on. Not only do they yield excellent hard 
timber, but as products we find enumerated oils, tars, 
acids, dyes, Ian, and potash. What magnificent forest 
trees are to l:>e found among them will appear from the 
description of some of the species figured in these parts. 
One {E, goniocalyx) is mentioned as growing on low or 
hilly woodlands up to about 3,000 feet, and attaining in some 
of the forest valleys a height of 300 feet, with a stem 
diameter of not rarely six feet, and sometimes even ten. 
The timber of this species is described as hard and tough, 
exceedingly durable, lasting well when buried imder- 
ground, not warping, and difficult to split. Another 
species (if. leucoxyloti) known as the iron bark tree, or 
white gum tree, grows to a height of 200 feet, has a timber 
of great hardness, durability, and of extraordinary 
strength. On being burnt for charcoal it yielded 
28 per cent, of superior stuff, 45 per cent of crude 
pyroligneous acid, and 6 per cent, of tar. An excellent 
packing paper has been prepared from the inner layers of 
the barlq as can indeed be done from the inner bark of 
most eucalypts, and the leaves yield a volatile oil to the 
extent of about i per cent. 

The genus thus abounding in useful products U not 
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wanting cither in remarkable forms ; thus cUpina is 
found only on the summit of Mount William, Victoria, at 
an elevation of over 4,000 feet, and its area is limited to 
the top of this one peak, for it does not even extend to 
any of the other summits of tlie chain of which Mount 
William is the culminating point. This species has been 
cultivated in the Melbourne Gardens from seeds col- 
lected in 1853, but even in good soil retains a dwarf 
bushy habit, having in a quarter of a century not grown 
over a dozen feet in height, and showing little tendency 
to form a distinct stem. This species offers, perhaps, 
the most remarkable example of limited geographical 
distribution in the group. The Honey-scented Eucalypt 
{E. melliodora) is what is called, among such giants, a 
middle- sized tree, exceptionally attaining a height of 
some 200 feet’; it will live on poor soil. In an official 
report presented in 1869 to the Victorian Parliament, Dr. 
Mueller pointed out that one ton weight of its branches 
and leaves, if gathered fresh, would yield about alb, 
12 oz. of pure potash, and a much larger quantity of 
crude pearl-ash. Another species, known from its odour 
as the ** peppermint tree ” (E, odorai(x\ would seem to 
be a great favourite with a destructive nocturnal cock- 
chafer^ Through the 'immense clearings effected for 
agricultural settlements, the number of insect-eating birds 
has greatly diminished, and the increase of this species 
of Melolontha is not properly kept in check. They prey 
on the foliage of this Eucalypt, and Mr. Otto Tepper, 
writing in the Transactions of the Philosophical Society 
of Adelaide (February, 1878), states that it is being 
extensively destroyed from this fact. 

The plates accompanying the descriptions of the species 
published in these decades give ample details of the 
leaves, flowers, and fruits of the species ; they appear, so 
far as the steins with inflorescences are concerned, to be 
perhaps a little too stiff and formal. Sometimes details of 
the peculiar wood structures are added, and on one special 
plate transverse sections of the anthers of some fifty-eight 
species are figured. The London agents for this work 
arc Messrs. Triibner and Co, 


OUR BOOK SHELF 

A Shop^i Geography of the British Islands. By John 

Richard Green, M.A., LL.D., and Alice Stopford 

Green, (London : Macmillan and Co., 1879.) 

** Geography, as its name implies, is an ‘ earth-pictur- 
ing/ a presentment of earth, or a portion of earth’s 
surface in its actual form, and an indication of the 
influences which that form has exerted on human history 
or human society. To give such a picture as this of our 
own country, in however short and simple a fashion, is 
the aim of the present work*' ' Mr, and Mrs. Green have 
carried out the task they have here indicated in a masterly 
manner. The method they have adopted is the only 
scientific method on which a text-book of geography 
of this class can be constructed, Mr* Green, in his 
preface, speaks with just horror of the majority of text- 
books, with their dreary array of tables, and " facts ” and 
figures, which makes what ought to be one of the most 
interesting of lessons a burdensome and unprofitable 
penance. 

In the first seven chapters the authors give a clear, 
instructive, and completely interesting sketch of the great 
physical features of our klands, and of their relation to the 
continent of Europe. The mountain groups, the uplands, 
the plains, and the rivers are brought before the student in 
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their natural or scientific aspect, with just such details 
easily worked in as will give a clear picture of the various 
features* The counties are then grouped in their natural 
order, and each is treated after the same method as that 
followed in the general sketch. The great physical features 
are brought out first of all, the regions of the chief natural 
resources of the country indicated, and thus the mind of 
the pupil is prepared to understand how the political, 
social, and industrial features have come to be developed 
as we find them at the present day. ‘‘Facts” enough to 
satisfy any humane examiner arc given, and the principal 
data and figures are collected in a few well-arrangw 
tables. Great care has evidently been taken to obtain 
accurate and recent information both with regard to 
physical geography and topographical, industrial, and 
other statistics. Besides four coloured maps, there are 
twenty-four special sectional maps appropriately intro- 
duced throughout the book, which must prove of great 
use in impressing the facts upon the mind of the learner. 
We trust the Geography will be largely introduced into 
our schools ; we arc sure that the scholar at least would 
welcome it. Its style and method, moreover, render it 
attractive and instructive reading to those who have 
long left the school of their childhood behind. 


LETTERS TO THE EDITOR 

[The Editor does not hold hmsel/responsihlejhr opinions expressed 
by his correspondents, NHthet' can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is iaften of anonymous communicatiom. 

! [Hie Editor urgently revests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the f 

munkations coptiaining interesting am mrvel facts 

The Visibility of Mercury to the Naked Eye 

In Nature, vol. xxi. p. 474 , 1 find the following : "Mercury 
was seen at Paris on May (meant for March) 10 and 1 1 with the 
naked eye, owing to the transparency of the atmosphere and the 
great elongation of the planet. , . . The observation was mad 
by MM. Henry brothers at the Paris Observatory." 

Must not " the transparency of the atmosphere " have more to 
do with the visibility of this planet than is usually supposed ? 
The leading circumstances affecting the question, the amount of 
the planet’s elongation, the inclination of the ecliptic in which it 
is situated to the horizon, heliocentric latitude, &c., being of 
course the same at each apparition in England, on the Continent, 
and in North America, how shall we otherwise account for some 
of the facts of the ca.se? The remark is current respecting 
Copernicu.s that he never obtained a view of Mercury. And 
pernaps the general impression as to its visibility — that it can be 
seen only at the most favourable juncture.s, end for but a few 
days at a time — is reflected in the quotation above. 

As a contribution to the question as it may be affected by the 
variable element of climate ^ atmospha^e^ I tal)ulate herewith the 
rcfiults of several years' careful though not thoroughly systematic 
observation of the planet at this geographical position, latitude 
44* S3' N., longitude 93* 05’ W,, elevation 800 feet above sea- 
levcfi— 

Year. Time observed. Days. 0. Klong. Bate. 

1877 ... April 29 to May II ... 13 ... 21 '5 ... May 3 

1878 ... Sept.-'Oet. ... — ... 17 53 ... Sept. 26 

1879 ... Jan, 7 to Jan. 29 ... 22 ... 24 03 ... Jan, 16 

1880 ... Feb, 29toMarch 19 ... 20 ... 1822 ... Marchio 

It will lie observed from the table that I followed Mercury 
with the naked eye at Its last appearance in the vilest (when it 
was seen in Paris), from February 29 to March 19. I had 
intended to look for it a day sooner, February 28, as a crucial 
test as to how early it could be seen at that apparition, for it 
came into conjunction with Jupiter that day and would he 
approximately pointed out by the latter planet But the state 
of the sky would not permit. I.ooking for Jumter the next 
evening, so as to take bearings from him, I saw Mercury first, 
over a degree to the north-east of where Jupiter was when found. 
So 1 am confident that Mercury was within reach of the naked 
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eye the eveninij before at conjunction, save that clouds inter- 
vened. And this one day added to the twenty days acttwdly 
recorded would make the period of visibility on this occasion 
three full weeks. 

At the l>righte&t the planet was fully equal to a 1st magnitude 
star, and for more than a week as bright as a Arietis, two hours 
to the east of it, with which I frequently compared it. It W'as 
brighter than Saturn (also in the tw ilight) for several evenings, 
and was seen casually, as any other star would be seen, as I 
came up town from business, for more than a week. As a friend 
of mine remarked, **it could be seen with half an eye,” 

As regards the earlier observations of the table, it will be 
noted that the planet was seen for thirteen days in the spring of 
1877, though first liHjked fin* only five days before it reached its 
greatest eastern elongation. It wns again heautifully seen several 
mornings near the close of September, 1878, coming twice into 
conjunction with Venus during that time, tliough the observa- 
tions were not continued so as to try how long it could be 
followed. 

Finally, in January, 1879, though the position of the ecliptic 
was not favourable, an elongation of over 24* and splendid skies 
enabled me to follow Mercury for twenty-two days in succession, 
or while he made a full one-fourth of a revolution round the sun I 

If any interest at ladies to this communication it will surely 
not be from a liuperfluous attempt to show that Mercury at special 
times liecomes visible to the naked eye ; but rather from its 
giving certam definite facts ns to the exact /ni^A vf time the 
planet has been observed, at the several apparitions indicated. 
The astronomical conditions of these returns of the planet may 
be made out with the help of an ephcmcris and a celestial globe. 
I need only add that the observations were made in a climate 
where hours favourable for astronomical W'ork may frequently be 
niunbered by the hundred monthly, and own that the conditions 
of sky and atmosphere under which they were made were 
^ettertilly favourable to the best results. T, I). Simonton 

St. Paul, Minnesota, U.S.A., May x 


Specialised and United Palte ontological Keaeatch 

In your report of IVof. Iluxley^s lecture on ** The Coming of 
Age of the Origin of Species there was one sentence twhich 
was pregnant w ith import to every true devotee of natural history 
and to every believer in the doctrine of evolution, to wit, that 
** primary and direct evidence in favour of evolution can be 
furnished only by palmontology,^^ 

Knowing that this is so, I ask, Do there exist amongst all our 
scieatific assoclationsi delected committees whose function it is 
to watch and foster palieonlological research by every possible 
means? Seeing that so much depends on this kind of evidence, 
it is surprising that we hear so little of [the results of any united 
efforts in this direction. What we generally hear of are the out- 
come mostly of private and incUvidual inquiry. And since so 
much has already been done in this field of investigation by mere 
individual effort that the "iiiissiug links between widely sepa- 
rated groups of the higher mammalia (not including man) have 
been discovered so abundantly that it con be said with respect to 
these, in the words of Prof. Huxley, ** Evolution is no longer a 
speculation, but a statement of historical fact since this is the 
result of private and individual effort, what might not be achieved 
by united and organised research 1 

It is a truism that division of labour is the best means of 
specialising and perfecting any work, and an equally trite saying, 
that “union is Airength ; yet in this, one of the most important 
of all the fields of biological study, w'e do not hear of a paleon- 
tological society or committee. 

What could such a society or committee effect? it may be 
asked, Would it be expected to take hammer, pickaxe and 
^ode in hand and wander over the wide world in exploration ? 
Certainly not But remaining at home, it could direct the efforts 
of pri vate explorers, delegate officers of its own, equipped with 
the means of questioning the geological record in different mrts 
of the globe, unite with xindred associations in solving problems 
too arduous for the single resources of one society, dividing alike 
the expenses and the ajxiU. Surely it would gratify the heart of 
every naturalist to learn if palaeontological research had assumed 
this serious and energetic form. 

How many opportunities are allow^ed to slip that might b© 
turned to excellent account I Wars arc can-ied on in countries 
yet geologically unexplored, and for want of such a society as 
X nave namSl there has been no one employed to accompany our 


armies In the cause of this branch of science. KaUwi^ys and 
other engineering works have been carried out in such regions, 
but no one has been employed to watdi the operations m the 
name of palatontology. Travellers go and return without having 
been furnished with data to 'guide researches that might have 
been iiUelligcntly prosecuted in the cause of science. 

Will not our leaders in natural science arouse themselves to 
organised and sj>ecialised research in this alldmportant field of 
palaeontology? W. S. Duncan 

Stafford, May 29 

The Meteorology of South Australia 

[We have been asked to publish the following correspondence 
on an article on this subject iu Nature, vol. xiti. p. aSr.] 

Sout^ Australia^ the Treamry^ Adelaide, 
Ajffril IS, 1880 

Sir, — I have to thank you for the extract from Nature, 
inclosed in your despatch No. 7,842, dated January 31 last, 
which was duly referred to the Honorable the Minister of Edu- 
cation, and has been perused by the Postmaster- General, &c., 
and observer, Mr. Todd, C.M.G., a copy of whose observations 
and remarks upon this subject I,now forward for your information 
and that of the Editor of Nature. I am, sir, your obedient 
servant, (Signed) C, Mann 

Sir Arthur Blyth, K.C.M.G., Ageut-Goneral for 
South Australia, London 

Post and Telegraph Departmmi 
Memo, on Letter from Agenf General 
Meteorological Observations 

The writer of the article in Nature had evidently not received 
the volume for 1878, but oidy the monthly numbera. In the 
volume, as the Agent-General, to whom I have sent a copy, tviU 
see, I have given the results of the observations at Port Ilarwin, 
Alice Springs, Eucla, Cape Borda, Mount Gambier, and Cape 
Northumberland. As the Minister is aware, I have recom- 
mended that instruments should be .supplied to several additional 
places, which wuU really give effect to what the writer in 
Nature vei^ proj^erly urges. The extent and form in which 
the observations made at our institutions should be published 
require consideration on tlie score of economy of printing ; and, 
as the Minister is aware, the observatory is altogether under- 
manned for the work now done, and if it were not for my own 
personal exertions in doing that which might be intrusted to 
assistants, we could not do what is done. With regard to the 
other suggestion, I had previously decided on correlating the 
rainfall atm wheat-yield in different districts, in addition to the 
table, wliich takes the colony as a whole, now given. 

'Hie form in which our observations are published and dis- 
cussed appears to give general satisfaction, and this will be 
p-eatly increased when we have the continuous self-recording 
instruments I have recommended should be obtained. 

April 4 (Signed) C, Todd 

P. M. G. and Supt. T, 

[Mr. Todd is correct in supposii^ that the volume for 1878 
w’as not before us — not having been then received — in writing the 
article on the “Meteorology of South Australia” in Nature, 
vol. xxi. p. 281, but only the monthly numbers. The volume 
has, however, been received quite recently, which, in view of 
the highly important additions It contains, referred to by Mr. 
Todd, we shall take an] early opportunity of noticing. It ^vea 
us the highest satUfacUon to leam that of the two points we 
drew attention to half a year ago, the one relating to the esta- 
blishment of additional stations had not only been resolved on, 
but actually carried out iu the beginning of 1878, and as regards 
the other one, referring to the con-elating of the rainfiill andatbe 
wheat-yield in different districts, in addition to the table which 
deals with the colony as a u^hole, it had previously lieen decided 
by Mr. Todd to discuss the data in the manner suggested. -^E d,] 

Comparative Curves in Terrestrial Magnetisin 

As the coiiiMri^on of curves obtained at distant stations is at 
present one of the most important desiderata for flte Okudy of 
terrestrial magnetism, I forward to you traces of fwo photo<* 
gmphs obtained on March 17 last at Vicntta <md at Stcmyhiirst. 
The storm is a remarkable one, and the curves ofiMET a strBcing 
illustration of the simultaneous action of the disturbing force on 
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two magnets many miles apart. Tlae action of the force appears 
to have been somewhat more vigorons at Stonyhnrst than at 
Vienna, jret not only the great Inflections, but even the slight 
hrregularities of the curves were synchronous* 

/nte trace of the Vienna magnetograph is taken from the May 
number of the Zdtschrift der bstcrrmhischm CeseUschaft fiir 
kindly forwarded by Dr, Hann, 

The range between the maximum and primary minimum at 
5h. 4Sm. p,m, O.M.T, was 33'7 at Vienna, and 42^*1 at 
Stonyhurst ; and between the same maximum and the secondary 
minimum at loh. 45m. p.m. was 24'*! at Vienna, and 34'*o at 
Stonyhurst, 

Both the self-recording magnetogranhs were made by Adic, 
and the time-scale is the same for botu curves ; it is therefore 
very easy to identify the synchronous inovcments. 

At Stonyhurst G,M.T, is adopted, and the longitude of Vienna 
Ls ih. 5m, 31 ’3s. K, of Greenwich. S. J. Perry 

Stonyhurst Observatory, May 27 


Luminous Painting 

Nil ftovi sub sole, — The Japanese, nine hundred years ago, 
seem to have been practically ac<iuahited with the art of 
luminous painting, and thus to nave anticipated Mr. Balmain, 
In looking through the article **ye” {pictures) in the Sinico* 
Japonese Encyclopredia, ‘*Wakan san sai dzu-yc” (illufitrated 
Description of the Three Powers, i,e,y Heaven, Earth, and Man), 
I recently came upon a passage, of which the following slightly 
condensed rendering may perhaps be of some interest to your 
readers : — 

**ln the Rui-yen (Lei-yuen, Garden of Sundries— a sort of 
Chinese Collectanea) we read of one Su Ngoh, who had a 
picture of an ox. Every day the ox left tire picturc-framc to 
graze, and returned to sleep within it at night. This picture 
came into the possession of the Emperor T’ai Taung, of the Sung 
dynasty (A..D. 976-998), who showed it to bla courtier.«, and 
asked them for an explanation, which none of them, however, 
could give. At last a certain Buddhist priest said Uiat the 

i apauese found some nacreous substance within the flesh of a 
ind pf oyster they picked up when the rocks were bared at low 
tide, and that they ground this into colour-material, and then 
painted pictures with it which were invisible by day and luminous 
by night/' 

** No doubt,” adds the author of the Encycktpmdia, ‘*when 
it is said tliat the ox left the picture-frame during the day to go 
a-graring, it is meant simply that during the day the feire of the 
ox was not visible,” Eredk. V, Dickins 

Arts Club, June i 

Brain Dynamics 

There are probably among the readers of Nature some 
believers in the Freedom of Volition, to whom the discussion on 
the above subject has not hitherto appeared to reach the knottiest 
point of the controversy. 

The more old^^fashioned supporters of the doctrine of Free 
Will frequently insisted on the sense of Responsibility os the 
crucial proof that the udll is free, probably because few of their 
opponents were ready to face the possible, or supposed, moral 
confiCQuences of the denial of responsibility, Ihe proof is 
essentially weak, and Mr. Romanes has well exhibited its weak- 
ness in Nature, vol. xxii. p, 76. Elis ** Prince of Denmark ” has 
indeed so little of method in his madness that 1 am not disposed to 
think it curious that both Prof, Clifford and Mr. Tolver Preston 
should have left him out of their play. He may well exclaim : 
** What should such fellows as I do, crawling between earth and 
heaven? We are arrant knaves all i believe none of us.” Surely 
the sense of Responsibiliftr is not the orig^, but is one of the 
results of the Sense of Freedom. Logically the Sense of 
Freedom is the justification of the sense of responsibility. His- 
torically it is, no doubt its antecedent; for while both ore, as 
much as any other faculties of brute and man, results of evolu- 
tion, the renument of the conception of morality, and therefore 
probnbly the conception hiw evidently originated longaffer 
the c^^ionsness ot voUtion. Experimentally the sense of re« 
eponsibnity is weakened or destroyed, either psychologically, as 
where the f reborn of the aetor is oontroUed, or physlologii^Iy, 
as vdiere volition is suspended in sleep, or is impaired by lesion 
of the ^tefior lobes or the binix^ In all whidli cases the sense of 
respediisibility suffers corfespondii^ loss. It seems to me strange 


that Mr. Romanes should supix>se the doctrine of EVee Will to 
have been conceived and continued in order to justify that Moral 
Sense whidi la essentially a consequence of it (though capable 
finally of being presented as one among other motives dn certain 
acts of volition). It lies with those who think with Mr, Romanes 
to account, on their own hypothesis, for the development of so 
universal, obtrusive, irrational, and indeed nonsensical” an 
instinct os, according to that hypothesis, the sense of responsi- 
bility is. Others will see in it a result of the Sense of E'reedom 
of Volition, when combined with the intellectual perception of 
the consequences, to the individual or to the race, or human 
acts {the latter perception being the cumulative result of inherited 
experiences). This Sense of Freedom of VoUtion is the real 
Hamlet, 

We possess, or' appear to ourselves to po^^sess(, the conscious- 
ness of the power of choosing between alternative motives. It 
is unsafe merely to give the lie direct to this consciousness, 
lest w'c thereby destroy the validity of the evidence, also derived 
through consciousness, of all those facts on which any law of 
nature, and Causal Sequence itself, is based. The comsciousnesfi 
of power is derived from the sense of work done, as against 
resistance, e,g‘.f the consciousness of muscular pnver is derived 
from a class of sensations produced on the organism by resistance, 
these sensations being created by, and consequently associated 
with, the conversion of potential energy stored up In the brain 
into kinetic energy transmitted through the nerves and muscles, 
and it bears no psychological resemblance to the coniiciousness of 
sensations of which the brain is the passive recipient. Similarly, 
the consciousness r*f the powder of volition is derived from the 
sense of work done, in this case w holly wdthin the brain, in the 
selection between alternative motives, and it bears uo psycho^ 
logical resemblance to the consciousncRs of the motives them- 
selves. And so, too, just as the sense of lassitude Is produced by 
excess of work done as Against physical resistance, so is a sense 
of discomfort produced by expenditure of potential energy, when 
acts of volition are performed against powerful emotions. 

It appears to me that the Necc'^sitarian should be able on his 
part to show that this sense of xvork paf armed in ckoosin^g between 
motives is fictitious, or that the energy above mentioned has no 
existence, 'i'his will not be done solely by holding even the 
terrors of omnipotent Cau&d Sequence over the head o 7 the advo- 
cate of Free W ill. The latter considers volitions to be, not indeed 
*Mincaused” in the sense of occurring without antecedent emo* 
lions, or without expenditure of energy in choosing between the 
emotions, yet not to be rigidly determined by those emotions. 
He need not inquire whether a man he “unfortunate” in the 
capricious character of human acU as compared with other 
phenomena. But he on his part has to show (and certainly no 
scientific mind will underrate the magnitude of the task) that 
phenomena of volition do, paradoxical as it may seem, constitute 
a class by themselves, their relation to physical causation being 
perhaps comparable to that in which the phenomena of life 
stand to the laws of inorgJinic chemistry, a relation of addition, 
not of contradiction, W. Cebment Ley 


I SUOUED like to state, in reply to Mr. George Romanes' 
letter (Nature, voI. xxii. p. 75), that the question of ** Respon- 
sibility” was left out of my letter (Nature, vol, xxii. p, 29) 
partly because it seemed to me a separate or somcw'hat distinct 
subject, and partly from the fact that this matter had been 
already considered by me in connection with a paner on “ Natu* 
ral Science and Morality,” to be published in me Journal of 
Scieme for July next ; and to this, therefore, 1 would venture to 
refer those w-ho may be interested in this question. 

I may merely conclude by saying that, while other wdse fully 
endorsing Mr. Romanes' letter, there is only one point on which 
1 should l>c disposed to disagree with him, viz., in regard to his 
suggested view that the doctrine of strict causal sequence in 
nature would tend to show the feelings of Responsibility, Braise, 
and Blame to be ” destitute of any rational justification.” For 
there appear to me to be grounds for believing that a scientific 
and rational explanation of these feelings exists. 

London, June S. 'I’olver Preston 


Vortex Atoms 

WHitB thanking Mr, G. H. Darwin for hla observations oft 
one or two passages in my paper “ On the Physical Aspects of 
the Vortex- Atom Theory,” which, as they stand, may no doubt 
tend to convey an inexact impression, I may state that the illus- 
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trfttion of a pipe was used witt tlie endeavour to aid tlie con- 
ceptions in some respects, rather than for rigid accuracy of 
comparison* The idea of the exterior fluid being af rest was 
Sttbsec^aently guarded against by stating that it had “important 
functions ” to perform. In regard to the fact of only mentioning 
“friction “as an clement of resistance in a totally immersed 
body, I wi^ed rather to convey the general idea that if no 
fner^y were given to the molecules of the surrounding liquid at 
the passage of the immersed body, there would be no “ resist- 
ance,“ The object of the article was, however, not so much to 
lay stress on these points as to notice certain, perhaps less 
appreciated (d priari), aspects of the problem. 

^ S. TOLVKR PRItSTON 


Songs of Birds 

Your correspondent “A, N,'’ {anti(\, p. 97) does not seem to 
be aware that me Ijest observers are nowadays agreed in believing 
that the hen cuckoo does not sing. IXcnce his suggestion in 
regard to the difference of note observed by Mr. Birmingham 
p, 76) hardly applies to the case in question. 

Alfred Newton 

Magdalene College, Cambridge, June 6 


I have been in the habit of observing the notes of cuckoos, 
and have noticed that the musical interval is very variable. It 
is not always, or even often, amenable to our temt>ercd scale, 
but may lie anywhere between a major 2ud and a 4th. The 
major 3rd seems to be about as frequent as the minor. The 
interval may vary in the same bird, as it is well known that Uie 
cuckoo’s song alters greatly with the ap])roach of summer. 

Frank. J. Allen 

St John’s ColI<^, Cambridge, June 6 


Cup’inarked Stones 

On a large block of fine-grained hard whitish sandstone near 
Bnrghead, Elgin, are forty four cup-marks of various sizes, but 
all very finely formed. Four 01 the cups have channels or 

g rooves of various lengths and running in different directions, 
ut none to the edge of the stone. Five have one ring, and 
chaimels of various lengths, and in different directions. Four 
have got two rings and channels, and one has three rings and 
a channel. In some cases the rings are not complete, tfnt is, 
they stop short on either side of the channel, but close to it. 
One cup has a simple ring. 

From this example, and if I recollect the figures in Sir J. Y, 
Simpson’s work, there seems to be but few cases in which the 
channels run to the edge of the stone. 

Out of a considerable number of cup-marked stonei partly on 
finely ice-poHshed rock surfaces and parjy on detached blocks 
large and small, In Elginshire, this is the only one that has 
rings and grooves. A full deKcription of these, with plans, I 
have nearly ready to lay before the Society of Antiquaries at one 
of their early meetings of next session. James Linn 

Keith, June 2 


The Dumas Number.— I n reply to numerous inquiries we 
may state that the portrait of M. Dumas should iorm the frontis- 
piece to voL xxi., and the article by Dr, Hofmann be placed 
after the index in the beginning of the volume. 


ENERGY AND FORCE- 

N March 28, 1873, Clifford delivered a Friday 
evening discourse on this subject at the Royal 
Institution. By some accident no trace of it, not even 
the date or title, appears in the printed Proceedings. 
Thus the lecture escaped notice when Clilford’s literary 
and scientific remains were collected in the summer of 
last year, A few weeks ago I lighted on my own rough 
notes of it taken down at the time, probably the only 
record now in existence. These I have written out, with 
only so much alteration and addition (indicated by square 
brackets) as necessary to make them intelligible. The 

* Aa uupuhliBbed discourse by the late Prof. Clifford. With aa iotroduc- 
lory note by J, F. Moulton. 


paper thus produced has been seen by ChflTord s friend 
and mine, Mr. J. F. Moulton, who (besides his general 
competence in mathematical physics) was thorot^Iy 
acquainted with Cliflford’s mathematical work ^d ideas. 
Mr. Moulton has added, by way of introduction, some 
remarks founded on (Jxis Intimate knowledge, which will 
explain , the aims of the, discourse and supplement the 
too meagre report which is all that 1 am able to recon- 
struct from my notes. — F. Pollock.] 

This lecture was, 1 think, written as a protest against 
certain loose ideas that had become prevalent relating to 
energy, motion, and force. The discoveries as to the 
equivalence of the many forms of energy and the in- 
variability of the total of energy in any system not 
operated on by external forces (one case of which is the 
whole material universe), had led philosophical writers 
and others to treat force as an entity with a separate 
existence like matter, and also, like it, indestructible. 
The error of thus treating force as an entity with a 
separate existence was not an unnatural one in those 
who had not much acquaintance with the theories of 
physics. No idea is more consonant with the ordinary 
modes of thought than that force is a something 
operating from without on a body, and producing 
effects thereupon in the shape of an alteration of its 
motion, so that the quasi-personification of force contained 
in the above does not apmar to be in any way an un- 
warranted conception. The further step, which ascribes 
to force an indestructibility as absolute as that of matter, 
is due to a confusion in the terms used by mathematicians 
themselves in speaking of these subjects, for which 
they are to blame. Before the conservation of energy was 
fully formulated, mathematicians were acquainted with a 
particular case of the general principle, and it had received 
the name of conservation of force. This unfortunate 
appellation, with all its misleading tendencies, was often 
applied to the general principle when the latter first 
became known, and hence unscientific writers naturally 
assumed that force and energy were convertible terms 
and that they were alike indestructible. These erroneous 
conceptions had attracted Prof. Clifford’s attention, and 
with bis usual zeal for preserving scientific ideas from all 
taint, he set about correcting them. His mode of doing 
$0 is highly characteristic. He strikes straight at the 
root of the matter, and would have u$ at once cease to 
think of force as an entity at all. Indeed he goes so far 
as almost to warn us against tolerating the conception 
of a cause as distinguished from its effects. 

All we know as to force and motion, he says, is 
that a certain arrangement of surrounding bodies pro- 
duces a certain alteration in Uie motion of a body. It 
'has been usual to say that this arrangement of sur- 
rounding bodies produces a certain force, and that it is 
the action of this force that produces the alteration of 
the motion. Why have this intermediate term at all ? Why 
should we not go at once from the surrounding circum- 
stances to the iteration of motion which follows } The 
intermediate term is only a mental inference either from 
the existence of the surrounding circumstances or from 
the occurrence of the alteration in the motion ; and if we 
only accustom ourselves to pass from one to the other 
without its assistance, it will cease to be necessary, and 
like other useless mental conceptions, be gradually for- 
gotten. And with it will pass all tendency to give to this 
useless mental phantom any such real and material 
qualities as indestructibility. 

I was not pre -ent when the lecture was given, nor do I 
know otherwise than from these notes how Prof. Clifford 
carried out these ideas. But in conversation he often 
discussed the matter with me, and made me fully 
acquainted with his views on the subject, so that 1 am 
able thus far to confirm the accuracy ana cotnplet^ess 
of these notes. It will be seen tW he defines force as 
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change pf momentum ot a body considered as 
depending upon its position relative to other bodies,” 
thus bringing into direct connection the stirrounding 
bodies and the consequent alteration of motion and 
rendering the conception of force a superfluous one. In 
his conduding remarks as to whether we are directly 
conscious of force, there is the same tendency. He is 
well aware that such an attempt as his will be viewed 
with very little favour by the not unimportant school of 
philosophers who conceive that force is the only thing 
that we are directly conscious of, and thus he takes the 
opportunity to combat this idea. 

The part of the lecture that refers to energy nce<ls no 
special remark. He shows, in his usual clear style, at 
once how much and how little is contained in the law of 
the conservation of energy. So far from containing in 
itself the solution of all the changes in the universe, it 
tells us only one of the conditions that these must obey, 
and gives us very little information, if any, as to the 
particular results that follow from the causes that 
are at work. It is invaluable as a negative law. It 
enables us to reject with absolute certainty countless 
hypotheses that would otherwise be temptingly appro- 
priate to elucidate the complexities of nature. But 
further than that it cannot go. It cannot distinguish 
between the innumerable hypotheses that satisfy it, of 
which, after all, only one can be true. J, F. M. 

No mathematician can give any meaning to the 
language about matter, force, inertia, used in current 
text-books of mechanics. 

The old definition of force contains the word cause. In 
the older writers this is a mere manner of speaking; 
thus Maclaurin defines velocity as the cause of a body 
changing its position. We now define it as the rate of 
change of position. 

Causation is defined by some modem philosophers as 
unconditional uniformity of succession, existence of 
fire follows from putting a lighted match to the fuel. 

This idea must be got rid of to understand force. All 
universally true laws of nature are lav/s of co-existence, 
not succession. Thus, I want to move a thing and I 
push it, and motion follows. This suggests at first sight 
the conception of cause and eflfect being related in succes- 
sion. But really you change the rate of motion of a thing 
ni the time when you push it, not afterwards. So if )‘ou 
drop a thing from your hand, the letting go and the 
falling down are really simultaneous. Again, the change 
of motion of a terrestrial body is at every instant 
dependent on its distance from the earth’s centre (though 
in practice this is neglected for small distances). In every 
casjj the law at work is seen to be a law of co existence, 
not succession. 

Momentum may be roughly described as quantity of 
motion. A body moving at a speed of say twenty miles ; 
an hour, has a certain quantity of motion. If the same ! 
body goes forty miles an hour there is twice as much 
motion ; or if twice as much matter goes twenty miles an 
hour, there is also twice as much motion. Momentum is 
measured by the quantity of matter moving at a given 
rate (mass x velocity). 

How is the quantity of matter measured if we compare 
bodies of diflferent substances, such as wood and lead ? 
Not by sire : there is another scale by which the quantity 
of matter in a given body, without regard to the kind of 
matter, can be measured. [The existence of such a scale 
and the possibility of applying it are involved in the idea 
of j The simplest method of applying that scale in 
practice ts to weigh the two bodies to be compared at 
the same place. . 

Force cannot be explained without stating a law of 
nature coneeming momentum, viz. 

Oppose a body with a certain momentum to be the 
only body in the universe ; it will go on with the same 
mmnentum, 


If there is any change, there is another body, and the 
change depends on the position of that body. 

The case of bodies in contact is no exception to this 
law, but only a particular case. Here the Change of 
motion is called presmre. The case of bodies not in 
contact is illustrated by the motion of the earth about 
the sun [under the force of gravitation, as we call it]. 

In all cases change of motion is connected by invariable 
laws with the position of surrounding bodies, h^rce, then, 
has a definite direction [at every instant] at any point in 
space, and depends on the position of surrounding bodies, 
and may be aescribed as the change of momentum of a 
body considered as depending upon its position relative 
to other things. It embodies the quality of direction as 
well as magnitude. In other words, it is a quantity 
having direction* 

Force, defined as above, is not conserved at all. It may 
appear and disappear ; it is continually being created ana 
destroyed. Conservation of force ” is, mathematically 
speaking, a contradiction in terms. 

Energy [is of two kinds: i. Energy of motion; 2. 
Energy of position]. 

1, In a moving body we have a certain quantity of 
motion [as explained above under the head of mo- 
mentum]. Thus in a moving railway train let the unit of 
motion be one carriage going at the rate of one mile per 
hour ; then ten carnages going at the rate of twenty 
miles per hour have 200 units of motion. [The quantity 
of motion or momentum in a body may be regarded as 
travelling with the body, and] ener^ of motion is the rate 
at which momentum is carried iMong* [It depends on 
momentum and velocity Jointly, and the energy of motion 
of a given body] is known when the velocity is known. In 
practice it is convenient to call the actual amount of 
energy of motion half this rate. It is expressed by 

m [ie., m v X if not ;// X : Clifford, in conversa- 
tion]. 

2. Energy of position is quite a different thing. If I 
take a book lying on the table and lift it up, and put it 
on the desk above the table, it acquires energy of position, 
and the energy acquired is measured by the weight 
[assuming gravity to be constant] of the book multiplied 
by the difference of height between the two positions. 
[Energy of position, like force, may be said to exist at 
any point of space, whether a body is there or not.] The 
difference of energy between two positions is the quantity 
of work that must be done to remove a body of unit mass 
from one position to tlie other. 

When a body is let fall from a higher position to a 
lower one, it has, at the instant when it is let go, no 
energy of motion ; but it gains, in falling, as much 
I energy of motion as it loses energy of position. It is 
found that the sum of energy of motion and energy of 
position is always constant 

Force, we have seen, is a quantity which has direction. 
Energy is a quantity which can be ^cater or less, but has 
no direction. The name Energy is applied to two dif- 
ferent quantities, of which we find the sum to be constant. 
This constancy is expressed by including them in the 
common name of Energy, and saying that energy is 
conserved, or is indestructible. This form of speech 
might be applied to other cases of alternate immortality, 
where one of two things comes into existence on the 
disappearance of the other. 

Docs the law of persistence of energy mean no more 
than this ? Yes, [it means more when it is used to include 
the “correlation of physical forces]”. Other qualities of 
bodies are connected with simple energy of motion and 
energy of position. Such is heat, which we find by 
experiment can be turned into work. Finding it con- 
vertible ivith energy, we call it a form of energy* 

Here we have [it seems] three different things included : 
energy of motion, energy of position, heat. But as to 



124 


NAtmB 



heat^ it is farther established by experiment that in this 
case the energy of motion does really persist as such. 
Thus a gas consists of molecules flying about with great 
velocity, rotating and vibrating, and so having energy or 
motion. All this energy of motion is what we call heat, 
and thus heat is a repetition of a known meaning of 
energy. Again, heat exists between a radiating body 
and the tlung it warms ; now the intermediate space 
is filled by the luminiferous ether, which, being elastic, 
has in its ultimate parts both energy of motion and 
energy of position. In these forms the heat exists in the 
space in question. 

In the cases of heat and electricity the form of the persist- 
ing energy is pretty well ascertained. But there are cases in 
which we do not know^ if it is energy of motion or energy of 
position, such as that of chemical encri^v. In the burning 
of coal there is a falling together of carbon and oxygen 
[and heat is produced] ; but we do not know in which of 
the two forms, if either, the energy which comes out as 
heat existed in the chemical process. For such a case the 
conservation of energy is only a probable statement 
(though of great probaoility) to the effect that in all cases 
where a physical quality is convertible with energy, that 
quality is itself either energy of motion or energy of 
position. 

General Resnlis . — Force is a quality of position, definite 
in magnitude and direction at any point ; not constant. 

Energy is the name of two different quantities. 

1. Energy of motion, half the rate at which a body 
carries momentum. 


2. Energy of position, defined by the statement of the 
law that the work done in getting from one position to 
another is the same by whatever path the change of 
position is made. 

[The definition of these conceptions helps to clear up 
sundry questions of mixed physics and metaphysics,] 

1. Is a physical force, such as the attraction of the 
earth, analogous to our “exertion of force in muscular 
work ? No, for the seniiation of muscular effort is very 
complicated. It involves nerre and muscle, which we 
know not to be present in the simpler cases, the 
motion of a stone let falL To talk of pushing or pulling 
in such a case is a personification of external nature, 

2. Are we directly conscious of force ? It is often said 
in physical and metaphysical works that we are. It may 
be true, but it is at least premature. We do not know 
that the chemical changes in nerve-matter corresponding 
to consciousness are energy [only that they convertible 
%oith dynamical energy] ; much less do we know that they 
are force. If they are energy, it is energy of motion, not 
energy of position, since consciousness does not depend on 
the position of the nerve-matter [so my notes : sid quirre\ 

3. Is mind a force It is held by some that the will 
acts as the match to gunpowder, by setting loose a store 
of energy, the matter of the brain being in unstable equi- 
librium. But you cannot have in nature an absolutely 
unstable equilibrium an equilibrium capable of being 
upset by an infinitesimal force], because the universe is not 
at rest [and every motion in the universe produces a finite 
change, however small, in the resultant force at every 
point of apace]. Therefore if mind is force, operating 
xn the way suggested, it must be able to create a deter- 
minate quantity of energy. This is a supposition which, 
if true, would destroy its own evidence; for it would 
destroy the uniformity of nature, on which all possibility 
of inference ultimately rests. 

[The discourse concluded by pointing out that even 
from a purely scientific point of view, metaphysical 
speculation is to be encouraged as a spur to science.] 


ECHIS CARINA TA 

'pHOSE who are interested in the poisonous snakes 
* of India may have an opportunity of seeing one 
of the most interesting and destrucUve of these reptiles, 


now in the Zoological Society's Gardens in Regent*s 
Park. 

The snake I refer to is a fine specimen ef the EMs 
carinata, which has recently arrived from India, and is 
the first of its kind, I am told, that has been received 
1 alive in this collection I think it is probable, however, 
that a snake so comnron in some parts of India must have 
been brought alive to England before ; but at any rate it 
is rare, and sufficiently interesting to claim attention, 
especially as it is healthy, vigorous, and active, and readily 
shows its peculiar habits, in the attitude it assumes ana 
the rustling sound it gives rise to by the friction of the 
carinated scales of one fold of its body against those of 
the other when alarmed, and in the aggressive position 
which it takes up when prepared to strike, which it does 
most viciously by launching out its head and the anterior 
part of its body from the centre of the convoluted folds 
into which it has arranged itself. There are, I believe, 
only two true vipers in India (though there arc several 
Crptalidoe), the Daboia russellh) or chain vipex*, or 
ticpolonga, and the Eehis carinata. The daboia is 
well known here, and there are, or have been lately, 
fine specimens in the Society's collection ; but the 
echis is not so well known, lliough common enough in 
India. 

It is much smaller than the Daboia, and is very active 
and dangerous. It is known in Sind as the “kuppur” ; in 
other parts of the country as “phoorsa” ; about Delhi it 
is ^‘afae,’'or“afai'’ (a woi'd of Arabic origin). Russell calls 
it “horatta pam.” It seldom attains more than the length 
of 20 to 22 or 23 inches ; probably 15 or 16 inches is 
more common, and is from 2 to aj or 3 inches in circum- 
ference at the thickest part of the body. 

It is very fierce and aggressive, always ready to attack. 
It throws itself into a doable coil, the folds of which are 
in perpetual motion ; the whole body does not necessarily 
change its place, and as they rub against each other they 
make a loud rustling sound, which may be mistaken for 
hissing. This is produced by the three or four outer rows 
of carinated scales, which are prominent and point down- 
wards at a different angle to the rest ; their friction 
against each other causes the loud rustling sound which 
gives notice of the presence of the echis, as docs the 
rattle of the crotalus. 

I have never heard this viper hiss ; Oxough the daboia 
does so loudly. It is of a brownish-grey colour, with white 
and dark spots, and a waving whitish band on cither side 
of the body. On the head there is a peculiar mark some- 
thing like a cross. Its fang.s are very long and mobile, 
and its poison very active, destroying a fowl in two or 
three minutes. In Sind, and some other parts of India 
where it is very common, it causes consiaerable loss of 
human life, though I believe it is not so destructive on the 
whole as either the cobra or Ihmgarns cceruhus (Krait), 
which iire more generally distributed over the peninsula. 

I have not seen it in Bengal, but it is common in the 
North-West Provinces, Punjab, Sind, and Central Pro- 
vinces, and Southern India in the Carnatic, and about 
Madras. 

Its aggressive aspect when roused, the vicious eye, its 
peculiar method of tolding itself, the rustling of its scales, 
and the rapidity with which it strikes, make it, when living, 
an object of considerable interest, 

In the same collection there is a fine specimen of 
another very rare colubrine venous snake, the Ophio- 

a us eiapSy which gives an opportanity not often 
able even in India, where the snake is found only in 
certain localities, of studying its peculiar habits and food, 
which consists of other snakes. It is as deadly as the 
cobra, to which it is nearly allied ; but from its com- 
parative rarity and the nature of its habitat it docs not 
contribute so largely to the death-rate as that snake or 
even as the little echis, 

J. Faykw 
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CONTRIBI/TIONS TO MOLECUIAR PHYSICS 
IN HIGH VACUA^ 

II. 

I T has been shown that the stream of molecules arc 
shot off h-om the negative pole In a negatively charged 
condition^ and their velocity is owing to the mutual 
repulsion between the similarly electrified pole and 
molecules. It became of interest to ascertain whether 
lateral repulsion was exerted between the molecules 
themselves. If tite stream of molecules coming from the 
negative pole carried an electric cun^nt, two parallel 
rays should exert mutual attraction ; but if nothing of the 
nature of an electric current was can*ied by the stream, it 
was likely that the two parallel rays would act simply as 
negatively electrified bodies and exert lateral repulsion. 
This was not difficult to put to the test of experiment. 

A tube was made with two flat aluminium terminals, 
a close together at one end, and one terminal, r, at the 
other, as shown in Fig. si. Along the centre of the tube, 
cutting the axis obliquely, is a screen of mica, painted 
over with a phosphorescent powder, and between the 
screen and the double poles, is a disk of mica crossing 
the axis of the tube, and therefore nearly at right angles 


fo the phoephonescent screen. In this mica disk are two 
slits>^-^e o|^>o$ite each pole a and ^^~iiinninj|: in such a 
direction the molecular streams emanating from a 
and b when made negative shall pass through the slits, 
forming two horizontm sheets. These sheets striking 
against the oblique screen will be made evident as two 
horizontal lines of light. The poles a and b were some- 
what bent, so that the lines of light were not quite 
parallel, but slightly converged. The tube being properly 
exhausted, the pole a was made negative, and c positive, 
the lower pole b being left idle. A sharp ray of phosphor- 
escent light shot across the screen along the line {//, The 
negative wire was now transferred from n to when a 
ray of light shot along the screen from ^ to/. The two 
poles a and b were now connected by a wire, and the two 
together were made the negative pole. Two lines of 
light now shone on the screen, but their positions, instead 
of being, as before, d/ and e/ were now dg and as 
shown by the dotted lines. The wire joining the poles 
ab was removed, and the pole a made negative ; the ray 
from it followed the line d/n% before- While the cod 
was working, another wire hanging loose from the pole b 
was brought up to a, so as to make them both negative. 
Instantly the xay eh shot across the screen, and simul- 



taneously the ray df shifted its position up to dg. The 
same phenomena were observed when the pole b was 
connected with the coil, and contact was alternately made 
and broken with aj as the ray d^ shot across, the ray ef 
dipped to € lu 

These experiments show that two parallel rays of mole- 
cules issuing from the negative pole exert lateral repulsion^ 
acting like adjacent streams of similarly-electrified bodies. 
Had they carried an electric current they should have 
attmeted each other, unless, indeed, the attraction in this 
case was not strong enough to overcome the repulsion. 

Many experiments have been made to ascertain the 
law of the action of magnets and of wires carrying 
currents, on the stream of molecules. 

As an indicator, a small tube, as shown in Fig. 12, was 
employed. The two poles are at a and b^ a being the 
negative. At is a plate of mica with a hole in its centre, 
and at /f is a phosphorescent screen. A sharp image of 
the hole in the mica is projected on the centre of d, and 
the approach of a magnet causes this bright spot to move 
to different parts of the phosphorescent screen, 

A large electro-magnet was used, actuated by two 
Grove’s cells, and the indicator tube was carried round 
the magnet in different positions and the results noted. 
The molecular stream when under no magnetic influ- 
ence passes along the axis of the tube, as shown by 
the small arrow (Fig. u). It will be seen that the indi- 
cator can occupy three different directions in resj^ct to 
the magnet The magnet being held horizontally, the 
direction of the molecular stream may be parallel to the 
axis, tangential to it, or at right angles *tQ it. In either of 
these positions, also, the stream may be directed one way 
or the other (by turning the tube round endwise). In 
these different positions various results are obtained 
which are easily illustrated with a solid model, but are 
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somewhat complicated to explain by means of flat 
drawings. They are fully described in the paper, 

A long tube was made similar to the small indicator 
shown in Fig. 12, but having a molecular trajectory six 
inches long. It was only exhausted to the point at which 
the image of the spot was just seen sharply defined on 
the screen, as at higher exhaustions the action of mag- 
netism is less. The phosphorescent screen was divided 
into squares for convenience of noting the deflection of 
the spot of light. So sensitive was this to magnetic 
influence, that when the tube was placed parallel to the 
earth’s equator the earth’s magnetism was sufficient to 
cause the spot to move 5 millims. away from the position 
it occupied when parallel to the dipping needle (in which 
position the earth’s magnetism did not appear to act). 
When held cquatorially and rotated on its axis, the spot 
of light, being always driven in one direction independent 
of the rotation of the tube, appeared to travel round its 
normal position in a circle of lo millims. diameter, 

J have long tried to obtain continuous rotation of the 
molecular rays under magnetic influence, analogous to 
the well-known rotation obtained at lower exhaustions. 
Many circumstances had led me to think that such rota- 
tion could be effected. After many failures an apparatus 
was constructed as follows, which gave the desired 
results : — 

A bulb (Fig. 13) was blown of German glass,' and a 
smaller bulb was connected to each end of the larger 
bulb by an open, very short neck. At each extremity 
was a long aluminium pole projecting partly into the 
large bulb and turned conical at the end. After good 
exhaustion the passage of an induction current through 
this apparatus fills the centre bulb with a very fine green 
light, whilst the neck surrounding the pole which happens 
to be negative is covered with two or three dark and 
bright patches in constant motion, following each other 
round first one way and then the other, constantly chang- 
ing direction and velocity, sometimes dividing into other 
patches, and at others fusing together into one. After a 
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little time, probably owing to the magnetism of the 
or that of the core of the induction coil not far off, the 
movements sometimes become more regular, and slow 
rotation takes place. The patches of light concentrate 
into two or three, and the green light in the bulb gets 
more intense along two opposite lines joining the poles 
forming two faintly outlined patches, which slowly move 





round the bulb equatorially, following each other a semi- 
circumfercnce apart. 

An electro-magnet placed beneath in a line with the 
terminals (Fig. 13) converts these undecided movements 
into one of orderly rotation, which keeps up as long as 
the coil and magnet are at work. 

In order to compare accurately the behaviour of the 
molecular streams at high exhaustions with that of the 
ordinary discharge through a moderately rarefied gas, 
another tube was taken having the upper pole an 
aluminium wire, and the lower one a ring, Fig. 14. It 
was only exhausted to such a point that the induction 
spark should pass freely from one pole to the other in the 
form of a luminous band of light, this being the form of 
discharge usually considered most sensitive to magnetic 
influence. This tube was also mounted over an elcctro- 
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magnet, and the two sets of apparatus being actuated 
successively with the same coil and battery, the following 
observations were made. 

The tubes will be distinguished by the terms *^hi^ 
vacuum” (Fig. 13) and *Mow vacuum” (Fig. 14). The 
rotation produced in each tube will be recorded in the 
direction in which it would be seen by an observer above, 


I looking vertically down on the tube, his eye being in a 
line with the terminals and with the axis of the magnet. 
When the rotation thus viewed is in the direction of the 
hands of a watch, it is called direct j the opposite move* 
ment being called reverse. To facilitate a clear apprecia* 
tion of the actions, an outline sketch (Fig. 15) accompanies 
each experiment. The shape of the tube shows whether 
it is the high or low vacuum tube, and the letter D or a 
shows the direction of rotation. 

a. Upper pole of eiectro^magnets norths 

Induction current passing through tubes so as to 
make the top electrode positive^ 

Rotation in the high vacuum direct 
Rotation in the low vacuum direct 

b. Upper pole of magnets north. 

Top electrode of tubes negative. 

Rotation in high vacuum direct. 

Rotation in low vacuum reverse, 

c. Upper pole of magnets south. 

Top electrode of tubes positive. 

Rotation in high vacuum reverse. 

Rotation in low vacuum reverse, 

d. Upper pole of magnet south* 

Top electrode of tubes negative. 

Rotation in high vacuum reverse. 

Rotation in low vacuum direct. 

These experiments show that the law is not the same at 
high as at low exhaustions. At high exhaustions the 
magnet acts the same on the molecules whether they are 
coming to the magnet or going from it, the direction of 
rotation being entirely governed by the magnetic pole 
presented to them, as shown in cases a and b where the 
north pole rotates the molecular stream in a direct sense, 
although in one case the top electrode is positive and in 
the other negative. Cases c and d arc similar ; here the. 
magnetic pole being changed, the direction of rotation 
changes also. The direction of rotation impressed on the 
molecules by a magnetic pole is opposite to the direction 
of the electric current circulating round the magnet. 

The magnetic rotations in low vacua are not only fainter 
than in high vacua, but they depend as much on the 
direction in which the induction spark passes through the 
rarefied atmosphere, as upon the pole of the magnet pre- 
sented to it. The luminous discharge connecting the 
positive and negative electrode carries a current, and the 
rotation is governed by the mutual action of the magnet 
on the perfectly flexible conductor formed by the 
discharge. 

In high vacua, however, the law is not the same, for in 
cases b and d similar arrangements produce opposite 
rotations in high and in low vacua. The deflection 
exerted by a magnet on the molecular stream in a high 
vacuum may be compared to the action of a strong wind 
alowing across the line of fire from a mitrailleuse. The 
deflection is independent of the to-and-fro direction of 
the bullets, and depends entirely upon the direction of 
the wind. 

1 have already mentioned that platinum will fuse in the 
focus of converging molecular rays projected from a 
concave pole. If a brush of very fine iridio-platinum 
wire, which has a much higher fusing point than platinum, 
be used to receive the molecular bombai*dment, a brilliant 
light is produced, which might perhaps be utilised. 

A piece of apparatus was constructed in which a plate 
of German glass was held in the focus of the molecular 
bombardment The vacuum was so good that no hydro- 
gen or other lines could be seen in the spectrum of the 
emitted light, The focus was now allowed to play on the 
Ijlass, when the glass soon became red hot. Gas appeared 
m the tube, and hydrogen lines now were visible in the 
spectrum. The gas was pumped out until hydrogen dis- 
appeared from the spectrum. It was now possible, to heat , 
the glass to dull redness without hydrogen coming in the 
tube; but as soon as the heat approached the fusing point 
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thechamcteristlc lines appeared. It was found that how- 
ever highly I heated the glass and then pumped the tube 
free from hydrogen, I had only to heat the glass to a still 
higher temperature to get a hydrogen spectrum in the 
tube. I consider the hydrogen comes from vapour of 
water, which is obstinately held in the superficial pores, 
and which is not entirely driven off by anything short of 
actual fusion of the glass. The bubbles noticed when the 
disintegrated and fused surface of the tube was examined 
under the microscope are probably caused by escaping 
vapour of water. 

when the negative discharge has been playing for 
some time on German glass, so as to render it strongly 
phosphorescent, the intensity of glow gr?tdually dimi- 
nishes. Some of this decline is due to the heating of the 
glass or to some other temporary action, for the glass 
partially recovers its property after rest ; some is due to a 
superficial change of the surface of the glass ; but part of 
the diminished sensitiveness is due to the surface of the 
glass becoming coaled with this brown stain. 

The luminous image of a hole in a plate of mica was 
projected from a plaiinum plate used as a negative pole, 
to the side of a glass bulb. The coil was kept playing for 
some time until the inside of the bulb was thoroughly 
darkened by projected platinum. Although a bundle of 
molecular rays could be seen all the time passing from the 
platinum through the hole in the mica to the glass, where 
it shone with a bright green light, I could detect no trace 
of extra darkening when the part of the glass formerly 
occupied by the green spot wms carc?"uily examined. 
Platinum is a metal which flies off in a remarkable 
manner when it forms the negative pole. It therefore 
appears from this experiment that the molecuhr stream 
does not consist of particles of the negative pole shot off 
from it. 

One of the most striking of the phenomena attending 
this research has been the remarkable power which the 
molecular rays in a high vacuum possess of causing phos- 
phorescence in bodies on which they fall. Substances 
known to be phosphorescent under ordinary circumstances 
shine with ip-eat splendour when subjected to the negative 
discharge m a high vacuum. Thus, a preparation of 
sulphide of calcium, much used now in Paris for coaling 
clock faces which remain luminous after dark, is invalu- 
able in these researches for the preparation of phospho- 
rescent screens whereon to trace the paths and trajectories 
of the molecules. It shines with a bright blue- violet 
light, and when on a surface of several square inches is 
sufficient to light up a room. Modifications of these phos- 
phorescent sulphides shine witli a yellow, orange, and 
green light. 

The only body I have yet met with which surpasses 
the luminous sulphides both in brilliancy and variety of 
colour Is the diamond. Most of these gems, whether cut 
or In the rough, when coming from the South African fields, 
phosphoresce of a brilliant light blue colour. Diamonds 
from other localities shine with different colours, such as 
bright blue, p)ale blue, apricot, red, yellowish-green, 
prange, and bright green. One beautiful green diamond 
m my collection when phosphorescing in a good vacuum 
gives almost as much light as a candle ; the light is pale 
^reen— almost white. A beautiful collection of diamond 
crystals kindly lent me by Prof, Maskelyne phosphoresce 
With nearly all the colours of the rainbow, the different 
faces glowing with different shades of colour. 

Next to the diamond, alumina in the form of ruby is 
perhaps ^e most strikingly phosphorescent stone I have 
• glows with a rich, full red ; and a remark- 
able feature IB that it is of little consequence what degree 
of colour tnc earth or stone possesses naturally, the 
colour of the phosphorescence is nearly the same in all 
cam ; chemically ^ precipitated amorphous alumina, 
of a j^e |^dish*yeUofw, and geins of the prised 
pigeon s blood colour^ glowing alSe in the vacuum, 


thus corroborating E. Becquerers results on the action 
of light on alumina and its compounds in the phospho- 
roscope {Annaks de Chimie et de Physiaue^ ser. 3, vol. 
IviL). Nothing can be more beautiful than the effect 
presented by a mass of rough rubies when the molecular 
discharge plays on them in a high vacuum. They glow 
as if they were red hot, and the illuminating effect is 
almost equal to that of the diamond under similar 
circumstances. 

By the kindness of M. Ch. Fell, who has placed large 
masses of his artificial ruby cmtals at my service, I have 
been enabled to compare the behaviour of the artificially 
formed crystals with that of the natural ruby. In the 
vacuum there is no difference whatever ; the colour of 
the phosphorescence emitted by M. Feil^s crystals is of 
just as an intense a colour, and quite as pure in character, 
as that given by the natural stone. This affords another 
roof, if one were needed, that Messrs. Fremy and Fell 
ave actually succeeded in the artificial formation of the 
veritable 'ruby, and have not simply obtained crystals 
which imitate it in hardness and colour. 

The appearance of the alumina glow in the spectroscope 
is remarkable. There is a faint continuous spectrum 
ending in the red somewhere near the line B ; then a 
black space, and next an intensely brilliant and sharp red 
line to which nearly the whole of the intensity of the 
coloured glow is due. The wave-length of this red line, 
which appears characteristic of this form of alumina, 
is 689*5 m.m.m., as near as 1 can measure in niy 
spectroscope ; the maximum probable error being about 
± * 3 -^ 

This line coincides with the one described by E. 
Becquercl as being the most brilliant of the lines in the 
spectrum of the light of alumina, in its various forms, 
\^hen glowin]^ in the phosphoroscope. 

This coincidence affords a good proof of the identity of 
the phosphorescent light, whether the phosphorescence 
be produced by radiation, as in Becquerers experiments, 
or by molecular impact in a high vacuum. 

I have been favoured by my friend Prof. Maskelyne 
with the following notes of results obtained on submitting 
to the molecular discharge various crystals which he lent 
me for the purpose of these experiments ; — 

** Diamond crystals. A very small crystal, exhibiting 
large cube faces with the edges and angles truncated, was 
of a rich apricot colour, the dodecahedral faces of a clear 
yellow, ana the octahedral of another yellow tint. No 
polarisation of the light was detected. Some were opaque ; 
some gave a bluish hazy light. 

Emerald. A small hexagonal prism gave out a fine 
crimson-red colour. The light was polarised, apparently 
completely, in a plane perpendicular to the axis; this 
would correspond therefore to extraordinary rays which 
in emerald, as a negative crystal, represent the quicker 
rays vibrating presumably parallel to the optic axis of the 
crystal. 

Other emeralds behaved in the same way, though the 
illumination in two others experimented with appeared 
confined more particularly to one end — the end opposite 
to that at which the crystals presented some (in one 
instance fine) terminal faces. 

Beryls exhibited no corresponding phenomena. 

** Sapphires gave out a bluish- grey light, distinctly 
polarised in a plane perpendicular to the axis. In this 
case, again, the ray developed corresponds to the extra- 
ordinary or quicker ray. 

Ruby gives out a transcendently fine crimson colour, 
exhibiting no marked distinction in the plane of its polar- 
isation, mough in one part of a stone the colour was 
extinguished by a Nicol prism with its long diagonal 
parallel to the axis of the crystal. Here, therefore, also 
the light was that of the extraordinary ray, 

** It seemed desirable to determine the nature of the 
phenomena in the case of positive crystals, and accord* 
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imjly crystals of quartz, phenakite, tinstone, and hyacinth 
(xtf conX were placed in a tube and experimented on. 

The only crystals that gave definite results were tin- 
tone and hyacinth, A small crystal of the former mineral 
glowed with a fine yellow light, which was extinguished 
almost entirely when the long diagonal of the Nicol was 
perpendicular to the axis of the crystal. 

‘•Here, therefore, the plane of polarisation of the 
emitted light was parallel to the axis of the crystal, and 
here it is again the quicker, though in this case (of an 
optically positive crystal) it is the ordinary ray which 
corresponas to the light evoked by the electric stream. 

So far, then, the experiments accord with the quicker 
vibrations being called into play, and therefore in a 
negative crystal the extraordinary and in a positive 
crystal the ordinary is the ray evoked. 

“A crystal of hyacinth, however, introduced a new 
phenomenon. In this optically positive crystal the 
ordinary*! ray was of a pale pink hue, the extraordinary 
of a very beautiful lavender-blue colour. In another 
crystal, like the former from Expailly, the ordinary ray 
was of a pale blue, the extraordinary of a deep violet. A 
large crystal from Ceylon gave the ordinary ray of a 
yellow colour, the extraordinary ray of a deep violet hue. 

“ Several other substances were experimented on, 
including some that are remarkable for optical proper- 
ties, among which were tourmaline, andalusite, enstatite, 
minerals of the augitc class, apatite, topaz, chrysoberyl, 
peridot, garnets of various kinds, and parisite. So far, 
however, these minerals have given no result, and it will 
be seen that the crystals which have thus far given out 
light in any remarkable degree arc, besides diamond, 
uniaxal crystals (an anomaly not likely to be sustained by 
further experiment) ; and the only conclusion arrived at 
is, that the rays whose direction of vibration corresponds 
to the direction of maximum optical elasticity in the 
crystal are' always originated where any light is given out. 
As yet, however, the induction on which so remarkable a 

S le is sugjjested cannot be considered sufficiently 
sd to lustify that principle being accepted as other 
than probable." Wiluam Crck)kes 


ON THE LAW OF FATIGUE IN THE WORK 
DONE BY MEN OR ANIMALS 

'T' HE Rev. Dr. Haughton, of Trinity College, Dublin, 
* recently brought to a conclusion a series of 

papers on Animal Mechanics published in iht Proceedings 
of the Royal Society. The ninth of these papers was 
appointed the Croonian Lecture for the present year, and 
the tenth paper closes the series. 

The most important subject involved in these papers is 
the experimental determination of the law that regulates 
fatigue in men and animals, when work is done, so as to 
bring on fatigue, 

Mirny writers- such as Bouguer, Euler, and others, have 
laid down mathematical formulce, connecting the force 
overcome with the velocity of the movement ; but these 
theoretical si^culatlons have never received the assent of 
practical engineers. 

Venturoli points out a method of observations and 
experiments which would servo to determine the form of 
ihe function which expresses the force in terms of the 
velocity, after which a few carefully planned experiments 
would aetermine the constant coefficients ; and he adds 
that “ such a discovery would be of the greatest usefulness 
to the science of mechanics, upon which it depends, how 
to employ, to the greatest possible advantage, the force 
of animal agents.” 

Dr, Haughton believes that ho has found the poper 
form of this function, by means of experiments, and sums 
it up in what he calls the Lem of Fatigiu^ which he thus 
expresses ;*« 


The product of the total Ufork done by the rate ^ wth 
is coneiaittj at the time when fatigue stops the wom^ 

If W denote the total work done, the law of fatigue 
gives us— 


W 


or 


dW 
dt ’ 
W’^ 
T 


const 


const (i) 


The experiments made by Dr, Hauj^hton from 187s to 
1880 consisted chiefly in lifting or holding various weights 
by means of the arms ; the law of fatigue giving, in each 
case, an appropriate equation, with which the results of 
the experiments were compared. When the experiments 
consisted in raising weights on the outstretched arms, at 
fixed rates, the law of fatigue gave the following expres- 
sion — 

(«/ + txfn ^ A (2) 

where w, aie the weight held in the hand, and the 
number of limes it is lifted, A is a constant to be deter- 
mined by experiment, and a another constant depending 
on the weight of the limb and its appendages. 

The equation (2) represents a cubical hyperbola. 

The useful work done is represented by the equation — 


w n 


A w 
(w + 


. ( 3 ) 


This denotes a cuspidal cubic, and the useful work is a 
maximum, when zt/ *» a, or the weight us^ is equal to 
the constant depending on the weight of the limb and its 
appendages. 

When the weights were lowered as well as raised at 
fixed rates, and no rest at all permitted, the law of fatigue 
became— 

(4) 


where «, are the number and time of lift, is a constant 
depending on experiment, and ^ is a constant involving 
the time of lift (r) at which the maximum work is done. 

Equation (4) denotes a cuspidal cubic. 

When the weights are held on the palms of the out- 
stretched hands, until the experiment is stopped by 
fatigue, the law becomes— 

{w + o)V * t • # (S) 
where / is the whole time of holding out. 

This equation denotes a cubical hyperbola. 

The La 7 it of Fatigue seems, in itself, probable enough^ 
but of course its real value depends on its agreement with 
the results of experiment. 

W denote the total work done and R the rate of 
work, the law becomes, simply — 

W X R^ const (6) 

If different limbs, or animals were used, each working in 
its own way, and under its own conditions, the Law of 
Fatigue would become— 

WR«» W^R^ 4 ^W^R^+WsR^^ 6 cc . (7) 
and the problem for the engineer would be, so to arrange 
the work and rate of work of each agent employed, as 
to make the useful work a maximum, the work both 
useful and not usefiil, in all its parts, remaining subject 
to the conditions imposed by equation (7). 

In using equation (5) in his concluding paper, detail- 
ing the results of experiments made on Dr. Alexander 
Macalister, Dr, Haughton treats a as an unknown quantity, 
and finds from all the observations its most probable 
value to be— 

a « 5*68 lbs. 

Thi« result was compared with that of direct meamre^ 
ments made on Dr. Macalister himself, and indirect 
mwsorements made on the dead subjeev fiwniaa df 
which Dr, Haughton concluded the value of 4 to 
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o tti 5^56 Ibs^ ± o'i35 (possible error)* 

This result agrees closely with that calculated from the 
law of fatigue. 

It should be added that a proposal was made by Dr. 
Haughton to Dr. Macalister to make the experiment 
conclusive by direct amputation of his scapula, a course 
which he, unreasonably, objected to, as he draws the line 
of ** vivisection** at frogs. 


A LACUSTRINE VOLCANO 

I N a recent number of La Nature further details, fur- i 
nished by the French Consul of San Salvador, M. J. 
Laferri^re, are given conceniing the recent volcanic phe- 
nomenon in Lake Ilopango in that State. The accom- 
panying illustration, from a photograph, will show the 
nature of the crater which has risen in the midst of the 


lake. Earthquakes were felt in San Salvador in the first 
half of Januaxy of this year ; there were three strong 
shocks, less violent, however, than those of 1876. These 
earthquakes had their centre in the vicinity ' of Lake 
Ilopango, in the midst of which rose three volcanic 
openings connected with each other. This new crater, 
which) seen from a distance as in the illustration, appears 
a smairislet, rises above the surface of the water, how- 
ever, about twenty metres. An attempt was made to 
approach it in a boat, but the waters were all in a state of 
cDullition from contact with the burning rock, and gave 
i off torrents of steam. An abundant column of smoke 
rose in the air, assuming the aspect of an immense cloud, 
which was seen from a great distance, and formed an 
imposing spectacle. The phenomenon was preceded by 
an exceptional rising of the lake, increased by the abun- 
dant winter rains. According to an old tradition the 



Aspect of the Volauio in liiUce Ilopango. (From a Photograph.) 


Spaniards maintain that when the lake rises earthquakes 
are to be feared. Formerly, also, it was the custom to 
dig trenches to facilitate the escape of tlie waters, This 
practice was followed without intermission for a century, 
and volcanic phenomena did not appear during all that 
time, The present phenomena seem to justify this 
traditiem. 

If it is difficult to explain the fact it is still interesting 
to remember that a great number of volcanoes are sub- 
marine, that others are found for the most part in islands 
or in maritime remons, and that water may be one of the 
feeders of volcanic fires. Lake Ilopango, also known as 
Lake Comtepec, is, according to M. Laferrifere, a sunk 
cratw. It is in the volcanic hne, and it is a general fact 
m Cent^ America that lakes alternate with volcanic 
water of this lake is brackish, very bitter, 
viscojts. It gives ofi sometimes, here and 
thtwe, hubb es of ^ul^hohydfic add gas. The lake is 

about la kilometres tong by ifi bitad; depth is 


unknown. It is about 12 kilometres from the city of 
San Salvador. The Consul of France in Guatemala> 
M. dc Thiersant, states that Lake Ilopango has now a 
tem^rature of 38" C. on its shore, and is in complete 
ebullition round the volcano. All the fishes are cooked 
and float upon the surface, with a great number of shell- 
fish and other aquatic animals. Tlic volcano continues 
to rise, and the level of the lake is being gradually 
I lowered. 


NOTES 

The candidates whose names we gave in a recent number 
(vol. xxi. p. 616) were elected Fellows of the Royal Society at 
the meeting of last Thursday* They are : — Dr. Clifford Allbutt, 
ProL J. Attfleld, Mr. H. E. Blanford, the Rev. W, H. 
Dalllnger, Mr. Thisdton Dyer, Lieut.-CoL Godwiu-Austen, the 
Bishop of Limerick, Prof. D. E. Hughes, Mr* H. M. Jeffery, 
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Prof. F» M'Coy, Mr, J. F, Moulton, Prof, C. Niven, Dr, J. Kne, 
Prof, J. E. Reynolds, Dr, W, A. Tilden. 

In the Inst number of the Berlin Chemical Society's Journal 
Prof. V. Meyer announces that he has been able to determine 
the density of iodine vapour at a considerably higher temperature 
than before, and that he has obtained values doscly approxi- 
mating to those required on the assumption that the gas then 
consists of monatomic iodine moleailcs. He proposes to extend 
bis observations, if possible, to still higher temperatures, in order 
to ascertain whether the dissociation can be carried further ; for 
this purpose he proposes to employ the recently described oil 
furnace of Devillc and Troost, which is capable of fusing 
porcelain, and he hopes to be able to make use of vessels of 
graphite if those of porcelain are not fufficicntly refractory. 

From a copy of some correspondence which has passed 
between Sir Joseph Whitworth and Lord Beaconsfield, w^e see 
that Sir Joseph wrote to his Lordship on February 21, calling 
his Ix)rdship's attention to what he had done so far back as 
twenty- four years s^ince to the improvement of rifled arms. 
‘*By means of elaborate and careful experiments I obtained 
facts, and established certain law^s, both uiih regard to artillery 
and small arms. These laws have never been invalidated. 
Some, though denied and disregarded at the time, are now 
accepted without question by all who have studded the subject, 
not only in this country but abroad ; while others, equally im- 
portant, have not yet been acted upon.” Sir Joseph, after stating 
that he is anxious to point out the very unsatisfactory nature of 
the present system of determining question's, or rather of advi^^ng 
the respotuiblc Minister on .subjects which require a knowledge 
of mechanics and me*allurgy, says : ** I believe I am not 
<loing any itijustice to the officer or officers w lio have, or who 
have had, for years pa&t, to advise the Secretary of State for 
War in these matter.^ when I say they have no such knowledge 
— they cannot have it. The very fact that they are able and 
distinguished soldiers precludes it. N or, as far as I am aware, 
has the possession of mechanical knowledge, or of what I may 
term a mechanical instinct, any bearing on tlieir selection for a 
post for which admini.'ttrative ability is necessarily a first qualifi- 
cation. Further, the War Office has no such skilled technical 
.advisers as the Admiralty has in naval arch'tects and naval 
engineers. It is to this that I attribute the deficiency in our 
anillery and small arms. Instead of being, we might be, in 
advance of other nations, it Is a question whether we are on a 
level with some of them.” Sir Joseph then asks the favour of 
an interview, in order to bring this matter more clearly before 
I,ord Beaconsfield, who received the request very favourably. 
Unfortunately, before Sir Joseph was able to carry out his disin- 
terested intentions, he was compelled to leave the country on 
account of his health. 

A NEW skating surface called ** crystal ice” has been invented 
by Dr. CaUntarients of Scarborough. Considering that after 
all ice is merely a crystalline substance, and that there is no lack 
of subs^tances that are crystalline at ordinary temperature-s Dr. 
Calantarients experimented with a variety of salts, and after % 
time succeeded in making a mixture consisting mainly of car- 
bonate and sulphate of soda, which, when laid as a floor by his 
plan, cxn be skated on with ordinary ice-skates ; the resistance 
of the surface is just equal to that of ice, it looks like ice, and 
indeed when it has been skated on, and got cut up ” a little 
the deception is quite astonishing ; a small experimental fioor 
has been laid in the skating rink at, Prince's, and has proved so 
euccessful that no doubt a large floor will be laid there or at 
some other convenient place in the autumn. This fioor will 
obviously have great advantages, both over artificial ice floors, 
which are very expensive indeed, and over fioors for roller- 
^ting. The surface can at any time be made smooth again by 


steaming with an apparatus for the purpose, and tlie floor itself 
when once laid will last for many years. It is interesting to 
observe that the mixture of salts usM contains about 60 pttr cent, 
of water of crystalUsatton, so that after all the floor consists 
chiefly of solidified water. 

Members of the Get^eral Committee and others who have not 
yet paid their subscriptions to the Clifford Testimonial Fund are 
requested to forward them to Messrs. Robarta, Lubbock, and 
Co., or to either of the honorary Bccrctarics, Dr, Corfield, 
No. 10, Bolton Row, Mayfair, W., and Dr. Lee, No, 6, Savile 
Row, W. 

In our next number we shall give the first Instalment of a 
paper by Drs, De La Rue and H, W. Miiller, on some of their 
most recent Experimental Researches in Electricity, The 
second instalment of this paper w ill be accompanied by a fine 
steel plate illustrating the experiment®, kindly furnished to us by 
Dr. De I^a Uue. 

We un^ler^tand that a mo.-t interesting entomological problem 
has b?en solved. The sin^^ular aquatic animal originally described 
by Latreille as a crustacean under the name P/vso/iitoma, and 
which the French eiUomoh>gi^ts h.avc affirmed to be the aquatic 
condition of an infect of the family has been traced 

through all its tran-fonnationii by M. Vayssicre, and the result 
IS such as to entirely confirm their belUf. 

The Annual Visitation of the Royal Obfervatory w^as made 
on Saturday, when the Astronomer- Royal presented his usual 
report. 

The first of the Davis Lectures for 1880, on “Teeth,” by 
Prof. Flower, was given in the lecture-room in the Zoological 
Society's Gardens, in the Regent’s Park, on Thursday last week. 
The other lectures are as follows, the hour of lecture being 
5 p.m. : — June 10, “ Cats,” by Prof, Mivart, F.R.S. i June 17, 
“ Tadpoles,” by Prof, Parker, F.R.S. ; June 24, “ Hawks and 
Hawking,” by J. E. Harting, F.Z.S. ; July I, “Cuttle-fi.hes 
and Squid.s” by Prof. Huxley, F.R.S. ; July 8, “ Waterfowl,” 
by P. L. Sclater, F.R.S. ; July 15. “ Birds,” by W. A. Forbes, 
F.Z.S. The^e lectures will be free to Fcll>ws of the Society 
and their friends, and to other vi.dtors to the Gardens. 

As we announced last week, the annual meeting of the Helvetic 
Society of Natural Science will be held at Brieg (Canton ValaU), 
at the foot of the Simplon, on September la to 15. The great 
building of the college and the palace of Baron Stockalper are 
at the disposal of the Society. The committee speak in 
glowing terms of the various attractions w hich will be found in 
this locality by geologists, mineralogistj!, and entomologists, the 
“generous wine of Valais” being not the least among the 
attractions promised to botanists. 

The twelfth meeting of the Scandinavian Naturalists and 
Pby-vicians will take place at Stockholm on July 7 to 14 inclusive. 
A numerous attendance is expected from Denmark and Norway, 
as w ell as from other countries, 

A LARGE German Horticultural Exhibition is planned for the 
summer of 1882. It will be held at Bremen in connection with 
the twenty-fifth anniversary of the foundation of the Horticultural 
Society of that city. 

It is believed that the engineers of the St. Gothord Tunnel 
will be able to overcome the difficulty arising from the threatened 
collapse of the passage in the part known as the “Windy 
Stretch.” According to Prof. ColUtdon, the strata in thi^i section 
are composed of a calcareous aluminous schi.st, which has a great 
affinity i^r moisture, and swells enormously on exposure to the 
air, If a tunnel were made through Mont BlapCi 3,000 metres 
of similar material would have to be pierced and vaulted. 
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M, Bjibssx has hem elected to dll the place vacated by the 
death of Geflerttl Morin in the Section of Mechanics of the Paris 
Academy of Sciences, 

Thb Vesaviua railway was opened on the 6th xnst. with much 
ceremony. It was fotmd to work with perfect satisfaction. 

An experiment with Jamin's electric candle was made on a 
laiKP scale at the works of the Compagn'e G^n6rale d ’Electricity, 
67, Avenue da Marine, Paris, on June 3, About 1,900 people 
had been invited, amongst them the principal authorities of the 
French Republic. The light was found steady, but it remains 
to be seen wheth^ the expense is smaller than with other systems, 
and the apparatus can work during a series of days. The candles 
are moved by a combination analogous to Wild’s patent. The 
weight of wire utilised for each of these frames is 600 to 
700 grammes, which shows a length of about 80 metres. M. 
Jamin wants tension for working his candles, and his Gramme 
machines rotated with a very great velocity. The scene 
was very picturesque and the general impression was good, 
although not enthusiastic, as has been reported in several 
political papers. 

The Swiss Naturalists Association have decided to erect the 
Meteorological Observatoiy, the establishment of which was 
recommended to them by the International Meteorological 
Congress which met at Rome last year, upon the Siintis 
Mountain, in the canton of Appenzell, This peak is better 
adapted for the purposes of meteorological observation than any 
other one in Switzerland, on account of its comparatively isolated 
position. The observatory will cost about 320/., besides which 
360/. will be spent annually for its maintenance and staff. 

Mr, G. II. Kinahan writes us that a wooden hut has been 
discovered lately under sixteen feet of bog by Thos. Plunkett, 
M.R.I.A., of Enniskillen, It is remarkable that this structure 
is at the same depth as the similar structure found at Drumkelin, 
and described by Wilde in the Catalogue of the Royal Irish 
Academy, 

A LAROE crowd is attracted every night to the Palais dc 
V Industrie, Paris, where are burning regularly 400 Jablockhoff 
lights, on the occasion of the Exposition des Beaux Arts, a floral 
exhibition having taken place in the nave from June I to lo, the 
scene in the nave surpassing description. 

Electric light experiments on a large scale will be conducted 
with Wild candles at the Universal Exhibition of Melun. The 
gardens will be opened every night and lighted by electricity. 

An international exhibition was opened at Brussels on June 1 
by the king. It is a private speculation, which must not be 
confounded with the national exhibition which will be opened 
on June 19, and is the only official dis^Jay in the capital of 
Belgium. 

M. Marche has invented in Paris a new telephone, which he 
calls electrophone, and which works with an induction coil. 
The induction current is sent from a distance which is sa'd to be 
very large, and the hearing is said to be satisfactory, 

M, Cailleret, a telegraphist of Eille (Nord), discovered a 
new method of rotating the electro-magnetic gyroscope with any 
induction coil. It is to employ the thin wire as an inductor, aud 
the thick one for sending the induction current to the coil. 

A PROSPECTING por^, despatched by the Queensland Govern- 
ment, U stated to have discovered a very rich gold-field on the 
Sefton River in the north of the oedony. An examination of the 
coantry olot^ the cast coast of Cape York Peninsula has not, 
however, proved succefafnl. 


It is stated that at Wickham, about 100 miles south of 
Sydney, New South Wales, two surface bands of metallic stone 
of considerable width have just been discovered. On analysis it 
is found that there is a large amount of gold and silver in one of 
these, while the other contains over 60 per cent, of iron with 
traces only of gold. A large and enormously valuable diamond 
is also said to have been discovered in the same locality. 

The Naples correspondent of the Daify //ews states that 
twelve miles south of Sciacca, on the coast of Sicily, an exceed- 
ingly rich bank of corals has been discovered, which is even 
more important than the one found In 1876 in the same waters. 

Mr. David Bogue has now at press and will shortly pnblish 
a new work, viz., ** Birds, Fishes, and Cetacea of Belfast Lough,*' 
by Mr. R. Lloyd Patterson, vice-president of Belfast Natural 
History Society, and president of Belfast Chamber of Commerce, 
son of the late Robert Patterson, F.R.S. The book will form 
an interesting and valuable addition to this branch of natural 
history. 

A TERRIBLE forest fire took place in the Harz Mountains on 
May 27 last. The whole forest of the Great JugeUberg, near 
Goriar, is destroyed. 

The forty-fourlh general meeting of the Saxon and Thuringian 
Natural History Society took place at Nordhausen on May 18 
and 19 last. The Society numbers between 300 and 400 
members. 

The nights of May 18 and 19 were fatal to almost all vine- 
yards on the banks of the Rhine and its tributaries. The young 
shoots on most of the vines were killed by the frost, which was 
intense. 

An interesting novelty in the German book-market is ‘*UpUio 
Faimali, Memoiren eines Thierbiindigers,” collected by Paul 
Mantegazza, It is published by Winter, of Heidell>erg. Faimali 
was one of the few tamers of wild animals who gained universal 
reputation. The book contains interesting narratives of his 
numerous adventures with various beasts. 

On May 11 Inst the statue of the late M. Quctelct was unveiled 
in the gardens of the Brussch Academy buildings. He is repre- 
sented in a sitting pasture, his left hand rests upon a large 
celestial globe, and he holds a pen in his right. The expressive 
features are said to be an excellent likeness. 

A CURIOUS survival of medimval superstition bas cropped up 
in a rumour which obtains credence in the West of England, that 
Balmain’s luminous paint is prepared with human faty in order 
to give it its phosphorescent pro|ierties 1 

On the Schleswig coast in the Little Belt the establishment of 
oyster beds is engaging the active attention of the authorities. 
One million and a half of small oysters have been **8owm out 
between the Gjenner Bay and the Danish frontier near Hells- 
mindc. 

OUR ASTRONOMICAL COLUMN 

WiNNJtCKE’s Comet. — In No. 2,314 of the AsfroHomische 
NachmhUn Prof, v. Oppolzer has a note of more than ordinary 
interest on the motion of this body as investigated by his own 
calculations. He states that it results from his computation of 
the perturbations with the object of connecting the tliree appear- 
ances of 1858, 1869, and 1875 that a satisfactory agreement 
cannot be found without one of two hypotheses ; either the mass 
of Jupiter muat be diminished, to t aVti necessity of 

admitting the existence of a sluailor extraordinary influence upon 
the motion of this comet to that first pointed out by Kncke in 
the motion of the comet which bears his name. Prof, OppoUer 
finds an acceleration in the mean daily sidereal motion of o •01439 
after one revolution, a result which, he remarks, is in dose accord- 
ance with his earlier one, deduced by a provisional calculation of 
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thft |>ertttrl>atian3» from the bhservations made at the comet* 
appearance in the summer of 1819. He infers front his researched 
upon Winnccke's comet a value for Encke's force designated by 
Ui differing little from that assigned by Encke from his discussion 
of the motion of hU comet, the more satisfactory considering that 
much latitude must be allowed in this direction. He further 
observes that with U « the effect upon the motion of Faye*s 
comet would be so amall that it is necessarily mixed up with 
uncertainty in the values of the perturbations ; it will be remem- 
bered that Prof. Axel-Mdllcr, who has laboured so admirably to 
follow up with every precision the motion of Faye’s comet, has 
not, since his computations assumed their present refined form, 
been able to detect any abnormal effect upon it. 

With regard to a diminution in the mass of Jupiter it is to be 
remarked uiat all the newer reliable determinations have con- 
firmed the value deduced by Bessel from the elongations of the 
satellites, including that mferred by Prof. Krueger from the 
perturbations of Themis, and that which Dr. Axel-Mollcr has 
found from his researches on the motion of Faye’s comet. Such 
diminution, therefore, appears inadmissible. 

The Imperial Ouservatory, Strasspurg.— In a commu- 
nication to the Ash'onomischgs Geulhehaft Prof. Winnecke has 
given details of the construction and instrumental equipment of 
this new establishment, which wc cannot doubt, under his skilful 
and energetic direction, is destined to take its place amoi^st the 
most prominent of astronomical institutions. 'Xlic principal 
instruments are — (i) the meridian circle, with object-glass of 0*4 
inches aperture, which has been constructed by Kepsdd and Was 
completed several years since ; (2) the alt-azimuth, of 5*35 inches 
aperture and 4*9 feet focal length, also by Repsold ; (3) the 
refractor, of 19 '2 inches aperture and 23 feet focal len^h, by 
Merz, but mounted by Uepsold, the object-glass being found to 
be of great excellence; (4) an “orbit-sweeper,” constructed 
according to the design of Sir George Airy, as explained in the 
Monthly Notim of the Royal Astronomical Society, vol. xxi. 
i>. 158 ; this is, so far as we know, the only instrument of the 
kind yet mounted, and has been used for some time by Prof. 
Winnecke in the provisional observatory at Strassburg ; the 
aperture of the object-glass is 6*4 inches, which is not greater 
than it is essential to urovide for tlie advantageous use of the 
peculiar mounting. Wc may hear of the application of the 
“orbit sweeper” to the search (which it is not too soon to com- 
mence) for tue comet of 1812, and later on for Olbers* comet of 
1815, neither of which bodies will admit of accurate prediction. 
A plan of the buildings and grounds accompanies Prof. 
Winnecke’s notice in the Vierieljahrsschri/L 

The Companion of Sirius.— Mr. Burnham publishes mean 
results of numerous measures of the small companion of Sirius 
made with the 18-inch refractor at Chicago in the years i877''8o. 
We subjoin them with the errors indicated for ITof. Auwers* 
ephemeris in his Unieriuchung^t iiber zcranderliche Ei^en- 
: — 

Epocl.. ep’h"m«l 

1878*01 ... 52*4 ... ... io'*83 ... -078 

1879*13 507 ... *^ 5*5 ... to*44 ... - 0*77 

iSSo’ii ... 4S’3 ... .^5*7 ... lo’oo ... -0*72 


METEOROLOGICAL NOTES 

Among the interesting papers which appear in the AnneUesdu 
Bureau Central Mitiorolo^que de France for 1878 there i« one 
by Prof. IfUdebrandsson, of peculiar value, On the Freezing 
and Breaking-up of the Icc on the^Lakes, the Epochs of Vegeta- 
tion, and the Migration of Birds' in Sweden, based on the 
obaervatious made by a numerous staff of observers scattered 
over the country. The paper is illustrated by a diagram showing 
the seasonal distribution of temperature for ten of the more 
typical climates of Sweden, and by twelve maps indicating 
the geographical distribution of the physical and biological 
phenomena under discussion. Since the lalces of Swesden, 
which occupy a twelfth part of its entire ^superficies, exert 
powerful and divert inAuences on plant and animal life, 
according as the/ are frozen or open, special attention 
has been directed to theh examination. The results show 
that while the lakes In the extreme south arc covered with icc 
Oft an average of ninety days in the year, thosein the extreme porth 
are 230 days bound with ice. The average date of the freeze 
Ing of the lakes in the north is October lo, whereas in the south 


this does not take place till December 10. On the other han 4 f 
the ice breaks up u the southern lakes on April x, but in the 
ftor^ not until the first week of June. The maps show the 
decided manner in which the curves ore deflected and modified 
by such extensive sheets of water as are presented by Eakes 
Wener, Wetter, and Maelar, by height above the sea, and by the 
Atlantic in different seasons. During the freezing of the lakes 
the south-west winds of the'' Atlantic attain a maximum force 
and frequency, and under this influence the high lakes to west- 
ward of^ the head of the Gulf of Bothnia do not freeze till 
November 30, or six weeks later than the lakes in the same lati- 
tude near Haparanda. On the contrary, at the time of the break- 
ing-up of the tee in spring, easterly winds are prevalent, and the 
ice on the lakes near [the head of the Gulf of Bothnia bresdes up 
four weeks earlier than that of the more elevated lakes to west- 
ward, An interesting examination is mode of the dates of the 
breaking-up of the ice on Lake Maelar at Westerns from 1712 to 
1871, and from a comparison of the averages of each of the 
ten-year periods it is seen that the earliest w^os April 14 for the 
decade 1722-31, and the latest, May 5, for 1802-11. Whilst 
the results tor these 160 years indicate considerable fluctua- 
tions, they give no countenance to the idea that any per- 
manent change has taken place in the climate of Sweden. 
Three maps show the number of days in which the plants that 
flower in the extreme south in April, and those in May, come 
successively into bloom, and the leafing of trees occurs at' diffe- 
rent places on advancing northward. As regards the plants 
which come into bloom in the south in April, their time of 
flowering is forty- five days later at the head of the Gulf of 
Bothnia, and sixty days later in the elevated districts to westward, 
hut as regards the plants which bloom in the south in^May, 
the times are only tw’cnty-five and! thirty-five days. Tne 
curves of the May flowers are closely coincident with the 
curve.s representing the breaking-up of the ice of the lakes. 
The time taken for the advance northward from the south 
to the head of the Gulf of Bothnia is twenty-three days 
for the leafing of trees and the flowers, of May, whereas 
the time taken by the April flowers is forty- three days. 
The curves showing the times of arrival of four of the more 
marked of the migratory birds differ much from each other. 
The lark arrives in the south on March i, and in the north on 
May I, and the arrangement of the curves of arrival closely 
agrees with the curves showing the breaking-up of the ice 
of the lakes but a month earlier. As ■ regards however the 
wild goose, the cuckoo, and the woodcock, the curves showing 
their arrival assume a different form, and point to an intimate 
connection subsisting between the arrivals and the temperature 
of the place at wiiicSi they arrive. 

To mark the high value they set on carefully-made observa- 
tions, the Council of the Scientific Association of France have 
awarded medals to* Lieut. Fouvreau, serving on the line from 
Havre to New York, Lieut. Benoit, of the Vang-Ts^t plying 
between Marseilles and Shangliai, and Captain Corenwinderj of 
the Grenadier, Dunkirk, for the meteorological observations 
made by them, these comprising, in addition to the usual obser- 
vations, numerous and elaborate notes on whirlwinds and other 
special phenomena. At the same time a medal was awarded to 
M, Vidal, schoolmaster [at Fraisse, H^rault, for a peculiarly 
interesting series of observations made by him during the post 
fifteen "years, regularly in winter as well ^as in summer, at a 
height of 3,150 feet above the sea, M. Vidal has aUo, from 
his wide and varied knowledge of the natural sciences, rendered 
effective service to scientific men in their excursions intoithc 
higher districts of that part of France. 

Frof, Fornioni has recently described to the Istituto Lom- 
bardo {Rendiconti, vol. xiii. fasc. 3) a simple nefodoscope, or 
instrument for measuring the direction of motion of clouds 
(the instrument of the Kind known as that of Braun being 
thought expensive and inconvenient to use). It consists of a 
flat compass case with pivoted needle, above whicli is fisted hori- 
zontally a plane mirror occupying the whole of the case. On 
the sumce of the glass are drawn di^onal lines corresponding 
to the rise of winds. The amalgam is removed in a narrow axe 
extending from north to north-west, so that the eiid of the needle 
may be seen for the purpose of orientation, and this transparent 
arc is graduated, A rod with terminal eye, freely bivoied oti 
the edge of the case, completes the instrument, when ifibie 
direction of a given cloiiil is to be determined, the nefodoscope 
is placed in a horizontal plane and prOperl/ oriented. The rOd 
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is then moved to euch 11 position that the observer’s eye sees 
three points in a straight line, viz., the we of the rod, the centre 
of the xnirror, and the reflected image of a selected point of the 
clottd. The direction of the displacement which the latter under- 
goes after a time, proportional to the velocity of the cloud and 
inversely os Its distance, is the required direction, 

Thk Report of the Royal Society of Tasmania for 1878 in- 
cludes the tri-daily meteorological observations mode at Hobart 
Town by Mr, Francis Abbott, so long an endiusiastic ol)server 
there, together with the anmud abstract of his observations, 
and also an annual abstract of observations made by Mr. 
W. E. Shoobridge at New Norfolk, situated about fifteen 
miles from Hobart Town, higher up the Derwent, Observa- 
tions were formerly made at Port Arthur, Swansea, Swan 
Island, and Kent’s Group, vw., from 1861 to 1866, but at pre- 
sent Hobart Town and New Norfolk appear to be the only 
meteorological stations in the colony, the observations at Hobart 
Town dating from 1841, and those at New Norfolk from 1874. 
Mr, Abbott prints also his daily observations made at 10.33 
r.M, in connection with Gen. ^fyer’3 international synchronous 
observations, the importance of which we have several times had 
occasion to refer to in describing the United States weather maps. 
The regular hours of observation are 7.30 a.m. and 4,30 
theic hours having been adopted since 1876, as stated in the 
Report, with the view of assimilating the records more closely 
witn those of stations in Europe, America, &c„ in order to 
co-opei-ate in a system of international meteorology. These 
hours have not been happily chosen for general meteorological 
purposes, particularly since it is the practice to adopt as the 
mean temperatures of the separate mouths simply the mean of 
the observations at the above hours, which, whilst only very 
slightly below the true mean during the winter months, arc from 
I ‘’•5 to 2®*8 too high for the four warmest months of the year. 

PHYSICAL NOTES 

At the last meeting of the Physical Society of Paris some new 
and curious experiments upon the so-called magic mirrors of 
Japan were shown by M. Duboseq and discoursed upon by M. 
Bertin. Mirrors having a sufFiciently true surface to give a fairly 
good virtual image of an object held near to them may yet be 
very irregular in the actual curvature of the surface and produce 
a very irregular real iuiage of a luminous point reflcctea by the 
mirror upon a screen. If such a mirror be warmed the thinner 
portions change their curvature, becoming flatter, and yield 
dark corresponding patches in the disk of reflected light, A 
mirror which gives very imperfect effects when cold will give 
very good ones when heated. If, by means of a condensing 
jjump, a ujiiform pressure Is exerted against the back of the 
mirror, the thinner portions are more affected than tlie thick 
portioas, and therefore, as viewed from the front, become less 
concave than the rest of the surface, the result upon the reflected 
beam being that the pattern of the thicker parts comes out bright 
on the darker ground of the image. Lastly, if a mirror be cast 
upon the face of the original mirror, and then polished, it will 
when warmed become a ** magic” mirror, though when cold it 
yields only a uniformly illuminated disk upon the^ screen. This 
last experiment alone suffices to show that the cause of the re- 
puted magical proper^ is to be sought not in any difference of 
reflective power in different parts of the surface, but in slight 
differences of curvature of the surface. 

A NEW zinc- carbon battery, the patent of Mr. R. Anderson, 
is announced, The exciting liquid is a mixture of hydrochloric 
acid, bichromate of potash, and of certain other ‘Salts” in a 
mixture, for the composition of which Mr. Anderson claims the 
protection of the patent. The battery may be used either with 
or without a porous cell. It is stated that the E,M,F. of this 
battery is os high as 2 * 1 $ Volts, that it is remarkably free from 
local action and internal resistance, and that it is very constant, 
one cell having twelve square inches of effective surface of the 
zinc, giving for seventy hours a Constant current. 

Mr, a. a* Michelson, of the U.S, Navy, has communi- 
cated to the New York Academy of Sciences some interest- 
ing observations upon the difiEmetiott and polarisation effects 
produced by pamng light through a narrow slit. If a fine 
a^ustable slit be ^rrowed doVm very greatly, the coloured dif- 
fraction fringes widen mt until when the width of the slit is 
redtt^d to less than one-fiftieth of a mUlimetre, the central space 
only IS seen, and appears of a frint bluish tint. Moreover, the 


light so transmitted exhibits traces of polarisation when regarded 
through a Nicol prism. If the slit Is still further narrowed, 
the depth of the tint and the amount of polarisation increase, 
until, when a width of only one-thousandth of a mUlimetre is 
reached, the colour becomes a deep violet and is perfectly polar- 
ised, In this experiment the Nicol prism may be used either as 
polariser or as analyser. Slits of iron, bra.ss, and obsidian pro- 
duce identical results, though with the latter material, which 
can probably be more finely worked, the effects are the most 
pronounced. The polarisation is in a plaire at right angles to 
the length of the slit. The phenomenon is best observed by 
using duect sunlight, placing the slit as near the eye as possible, 
and analysing with a double-image prism, thus enabUng the 
delicate changes of tint to be observed by comj^arison. The 
possible explanation tliat the light which thus comes tlirough the 
slit is reflected at its edges accords with the direction of the 
plane of polarisation ; but there remains the difficulty that these 
effects should take place with all widths of sUt and vary with 
the nature of the materials. One important point is that a slit 
of this degree of fineness admits the shorter waves of light more 
freely than the longer waves. 

Lord Ravleigh show^ed a curious experiment in colour- 
combinations to the Physical Society, when he produced a yellow 
liquid by mixing a blue solution of litmus with a red solution of 
bichromate of potash. We recollect a kindred experiment which 
is even more curious, namely, the production or white by the 
mixture of crimson and green. An aqueous solution of cuprous 
chloride and a solution of rosaniline acetate in amylic alcohol 
are placed in a bottle in certain relative quantities. The crimson 
solution floats upon the green solution. But when shaken up 
together both colours disappear, and the* mixture is simply a 
turbid greyish white. 

Mr. Prerce’s new microphone or telephone transmitter has at 
least the merit that it surpasses all others for simplicity. A very 
thin wire stretched between two points forms part of a circuit 
containing a Bell telephone and a small battery. When it is set 
vibrating by sounds, the vibrations, by varying the strain to 
which it is subjected, alter its conductivity, probably by pro- 
ducing alterations in its temperature. 

M. OuALSKi describes a pretty magnetic curiosity to the 
Academic dcs Sciences. Two magnetic needles are hung verti- 
cally by fine threads, their unlike poles being opposite one 
another. Below them is a vessel containing water, its surface 
not quite touching the needles. They are hung so far apart as not 
to move towards one another. The level of the water is now 
quietly raised by letting a further quantity flow in from below. 
As soon as the water covers the lower cuds of the needles they 
begin to approach one another, and when they are nearly im- 
mersed they rush together. The effect appears to be due to the 
fact tlmt when the gravilation force downwards is partly 
* counteracted by the upward hydrostatic force due to immerdon, 
the magnetic force, being relatively greater, is able to assert 
itself. 

The phenomenon of luminosity of a (especially) negative 
electrode of small .surface used in electrolysis of, acidulated 
water, has been investigated by Prof, Colley of Kasan {your, de 
Phys^t May), Examining the light (which Slouguinoff found 
associated with an intermit tcnce of the current) with a rotating 
mirror, he saw on a weakly luminous ground a multitude of 
bright star-like points, each appearing only an instant, and dis- 
tributed without apparent regularity. The spectrum of the 
negative electrode was found to be composed of bright lines, 
determined both by the liquid and the substance of the elec- 
trode. Some physicists have thought that the electrode is con- 
siderably heated, and that the Uquld round it assumes the 
^heroidal state, being separated by a layer of vapour, M, 
Colley finds that with a very strong current the electrode indeed 
becomes mcandesceut, and the liquid ceases to moisten it. He 
shows, however, that the illumination maybe produced on an 
electrode quite cold, and he seeka the cause of production of 
vapour (or Which he supposes the isolating layer to consist) in 
the high temperature of the liquid immediately surrounding the 
electrode (not in that of title electrode itself), heat being deve- 
loMd by feason of the small surface and small conductivity of a 
thm sheath of liquid. With a pile of 100 Bunsen couples, 
water containing g per cent, of sulphuric acid, and an electrode 
of 10 &q, mm. surface, 1*3 secoaos would suffice to raise the 
layer next the electrode from tcP to roo” C. The sheath of gas 
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fonned round the electrode may serve as germ for formation of 
a layer of vapours, and this being once formed, the diachargea 
occur by sj^arks. 


GEOGRAPHICAL NOTES 

We. are delighted to find that our good neighbours, the French, 
will not be behind the rest of the scientific world in exploring 
the depths of the sea. A large Government steamer, the 
Travatlleurt will be at Bayonne on the i Sth of next month to 
undertake a dredging expedition along the Atlantic coasts of 
Spain, under the charge of Prof. Milne -Edwards and the Marquis 
de Folim Dr. Gw3m Jeffreys and the Kev. Mr. Norman have 
been officially invited to take }>art in this expedition. The 
Dutch are also making arrangements for a dredging expedition 
in the West Indies. 

From a note in the Tune number of the American Naturalist 
it seems extremely likely that the U.S. Senate will endor.<«e the 
approval given to the Howgate Polar Expedition by the House 
of Representatives. The steamer GulnarCf 250 tons burden, is 
being fitted up, and will have a crew of fifteen officers and men. 
The observing party, which will be left at the station as near 
Lady Franklin Bay as possible, will consist of twenty -five men, 
including the necessary scientific corps. A house of wood is 
being fitted up for the men to winter in on the shores of Dis- 
covery Bay, and a steam launch will form part of the expedition. 
** In making this report the committee respectfully state and 
report that the object of the bill, as is shown by its terms, is to 
authorise a temporary station to be selected within the Arctic 
circle, for the purpose of making scientific discoveries, explora- 
tions, and observatiom, obtaining all possible facts and knowledge 
in relation to the magnetic currents of the earth, the infinence «f 
ice- floes therefrom upon the winds and seasons, and upon the 
currents of the ocean, as well as other matters incidental thereto, 
developing and dl-^cavering at the same time other and new 
whale-fisheries, now so material in many respects to this cemntry. 
It is, a^in, the object of this bill that this expedition, having 
such scientific observations in view', shall be re^larly made for 
a series of years under such restrictions of military discipline as 
will insure regularity and accuracy, and give the fullest possible 
return for the necessary expenditure ; and again, in view of 
the fact that either the gf^vernments directly, or scientific corps 
under their authority, or Germany, Holland, Norway, Sweden, 
Austria, Denmark, and Russia, have concurrently agreed to 
establish similar sta ions, with like object, during the year 1880, 
it is believed that the interests and policy of our people concur in 
demanding that the United States snould co-operate in the grand 
efforts to he thus made in the solution of the mysteries and recrets 
of the North Polar seas, upon which, in the opinion of sdeniUt'^, 
depends so much that affects the healih and wealth of the human 
race.” This station will form one of the series of IntcrnationaU 
Arctic Observatories to which we have already referred. 

DuRt^'o the past year H.M.S. Alefi^ first under Sir G. S. 
Nnres, and afterwards under Capt. Maclear, was engaged in very 
useful service on the west coast of South America, chiefly in 
examining the channels in about 50* S. lat. Trinidad Channel, 
which opens out a clear passage to the Pacific 160 miles north of 
Magellan Strait, has been carefuMy surveyed, together with its 
various ports and anchorages. This channel forms a valuable 
addition to our knowledge of these water;*, as it will enable 
vessels bound w estward to avoid the heavy sea often met with in 
the higher south latitude. Its southern shores are bounded by 
bold rugged mountains rising abruptly from the sea, and on the 
north side a low w^ooded country lie^ between the sea and the 
snow-clad mountains in the distance. The A/ert also visited St 
Felix and St, Ambrose Island-, which, owing to the depth 
of the soundings obtained, are thought to be unconnected 
with both the South American continent and the San Juan 
FcmUmdes group. Capt. Maclcar describes St. Ambrose Island 
as volcanic, composed of lava in horizontal ?;trata, intersected 
vertically by mosses of basalt. Vegetation is scant, and (he 
island is without water ; though frequented by sea-bird'*-, its sides 
are too steep and rugged for guano to collect. From the sound- 
ings it would seem that this, as well as the other islandi^, rises 
as an isolated mountain from a submarine plateau. 

Ar the meeting of the Paris Geographical Society of May 7 
a Greek physician, Dr, Panagiot^s Fotages, was introduced by 
MM, Ujfalvy and Duveyricr as one of the most extensive tra- 


vellers of our time. M. Pota^S* told, has since 

beginning at Tripoli in Asia Minor, Visited Teheran, skirted the 
I Paropamisus on his way toMedjid^ Herat, Kandahar end Kabul ; 

crossed the Hindu Kush by one of the most difficult t^ses, 

: traversed Badakshan, Wakhan, and all Kasbgaria, arriving at' 
Kami in 1871. ITience he went to Ulussutaf in the heart of 
Mongolia, returning Ho Hami, where all hia notes and collec- 
tions were dedroyed, and he himself kept prisoner for more 
than a year. Thence continuing his journey, ne reached Kulja, 
and returned to Europe by Sennpalatinsk, Omsk, Moscow, and 
St. Petersburg. After staying at Salonica for two years, be 
went to Bombay and Peshawur, descended the Indus to Karachi, 
thence to Bunder- Abbas in Persia, crossed the mountains of 
Laristan, and made his way to Kabul, reaching India again by 
the Kurrum Valley, meeting Major Cavagnari on hU way* 
From Bombay he went to East Africa, and penetrated into the 
interior farther than Schweinfurth. The principal sphere of his 
African journeys seems to have been in the region of the River 
Bere, which M. Deveyrier is of opinion is the Well^ of Schwein- 
furth, but which, according to M, Potagos, cannot be connected 
with the Aniw imi of Stanley, but rather with the ba'^in of the 
Shari, The observations of M. Potagos are, however, too 
vague to be of much scientific value, unless, indeed, further 
details be forthcoming. 

Mr. T.AtJREKCK Oltphant has lately returned to England 
from a journey of exploration on the eastern side of the River 
Jordan, and is, W'C believe, engaged in preparing for publication 
an account of the results of his investigations. 

The map of Equatorial Africa, on the scale of 15*8 miles to 
one inch, on which Mr. IC. G. Ravenstein has for some time 
been engaged for the Geographical Society, is stated to be 
approaching completion, and it is expected that the lithographed 
sheets will be ready during the summer. An analytical catalogue 
of works on African travel and geography, including papers in 
periodicals, is being compiled at the same time. 

Mr. Stanford has just published a fine new wall map of 
New Zealand, on the ; calc of .seventeen miles to an inch. The 
whole of the coast line, together with the details of harbours and 
banks of these islands, has been carefully reduced from the most 
recent Admiralty Charts. The interior details of rivers and 
mountain**, roads and railways, towns and villages, hav; been 
plotted in from the various Government surveys and partly from 
private sources. Although not over-crowded with names, it 
contains, besides the chief physical features, the names of all 
villages and other centres of population, together with the names 
of many places of interest, fuch as the geyf^ers or hot springs 
and the boiling lakes of the North Island, The principal 
Maori tribal names arc also given over the areas once occupied 
by them. The m-p is coloured to show the boundaries of the 
new administrative divirions, all of which are named. The lar^ 
size, accuracy, and clearness of this map render it eminently 
useful for teaching purposes. 

Tiik annual addre s of Chief Justice Daly, President of the 
American Geographical Society, on the Geographical Work of 
the World in 187S and 1879, is as usual, remarkably compre- 
hensive and well arranged ; indeed it is the best summary of the 
subject we have seen. 

VExploratioH of June 2 contains an interesting article on the 
various cxidorations of M. Paul Soleillct in Africa. There 
also a map of the French possessions and factories on the coast 
of Guinea, 

Akglo-Canadian " sends ut the draught of a scheme' for 
reaching the North Pole by balloon in comparatively few days> 
at a cost which mu^t take the gas completely put of the elaborate 
and expensive scheme of Commander Cheyue. Our correapon* 
dent has patented a directable balloon, which he maintams is 
capable of being moved at a rapid rate in any direction. We 
need not enter into the details of his plan, which reads very 
glibly, but which we should like to see stibjccted to rl^M scien- 
tific tests. The whole scheme is to cost only 2,ooo/., including 
a steamer to be chartei^d to Spitsbergen to take the necessaiT 
compressed gas which ** Anglo-Canadian** would use as fuel. 
We do not attach much importance to the attaininaut of the 
Pole, and shouM prefer to siee any money that can be raised lor 
Arctic exploration in this country devoted to the foundiim of 
one of those international series of Arctic observations from 
which England is conspicuously absent. 
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.It my interest sudj of our readers as are conversant with the 
.O^nitan looguage to know that in the course of the present 
month Dr. Erast von Hesse Wartegg will deliver a lecture at the 
German Athenscuui (93, Mortimer Street, W.), entitled **Das 
Leben dcr Bcduincn/* The secretary of the institution will 
furnish all particulars regarding exact date and admis: ion to the 
lecture on application by letter. 

After the example of the German and Austrian Alpine Clubs, 
a Bohemian Mountain Club Is now in course of formation. 

The authors of Sweden and Finnland have edited a f^tivc 
paper, Nordostpassagen,” in honour of Frof. Nordcnskjdld's 
return, which deserves high commendation, both with regard to 
text and illustrations. It is published by C. E. Fritze, of 
Stockholm. 

Ik a letter from M, Bcritoux, read at the Paris Academy of 
Sciences on May 31, the writer attempts to prove from the last 
expedition of Dr. Kohlfs in the Eastern Sahara the marvellous 
correctness of Ptolemy’s Tables, 

It is stated that Col. Gordon, w'ho has resigned hi-t post on 
the staff of Lord Ripon, is to proceed to Zanzibar to join the 
Belgian African exploring expedition. 

The question of the speedy completion of the Ordnance 
Survey came up in the House of Commons last Friday, when 
there was an almo. t unaniuKius consensus of opinion that Govern- 
ment ou<jht at once to advance as much money as w'as ncceasary 
to complete the w'ork. The reply of Mr. Adam and Mr. Glad- 
stone was virtually a non fossttmus. It w^as not so much the 
difficulty of advancing the money as of obtaining the necessary 
amount of skilled lal^mr to carry on the work under pressure. 
At the present rate the survey cannot be completed for eighteen 
years. 


DR. SIEMENS* NEWEST ELECTRICAL 
RESULTS 

A PAPER was read on Thursday last before the Society of 
Telegraph Engineers by Dr. Siemens, F.R.S., upon 
'‘Recent Applications of the Dynamo*Electric Current to Metal- 
lurgy, Iforticulture, and the Transmission of Power.” The author 
first referred to the inaugural address which he had given before 
the Society on hU election to hb second presidency, wherein he 
drew attention to the applicability of the dynamo'clectric current 
to purposes beyond the range of w hat electricity had theretofore 
be^ employed in effecting. On the present occasion he corro- 
borated bis statements by a reference to recent experimental 
results of his own. 

^ The first part of the paper had reference to an electric furnace. 
This furnace consists of any ordinary crucible of plumbago or 
other highly refractory material, which is placed in a metallic 
jacket or outer casing, the intervening space being filled up wdtli 
pounded cliarcoal or other bad conductor of heat. A hole is 
pierced through the bottom of the crucible for the admission of a 
rod of iron, platinum, or dense carbon, such as is used in electric 
illumination. The cover of the cruciWe is also pierced for the 
reception of the negative electrode, by preference a cylinder of 
compres ed carbon of comparatively large dimen ions. At the 
end of a beam supported at its centre U suspended the negative 
electrode by means of a strip of copper, or other good conductor 
of electricity, the other end of the beam being attached to a hollow 
<^linder of iron free to move vertically within a solenoid coil of 
wire, presenting a total resistance of about fifty units or ohms. 
By means of a sliding weight the prei^anderance of w eight of 
the beam in the direction of the solenoid can bo varied so as to 
balance the magnetic force with which the hollow iron cylinder 
is drawn into the coil, One end of the solenoid coil is connected 
wHh the positive, and the other wdth the negative pole of the 
electric arc, and, being a coil of high resistance, its attractive 
force on the iron cylinder is proportion^ to the electromotive 
force between the two electrodes, or, tu other words, to the 
tlectrieaV resistance of the arc itself. 

An automatic adjustment of the arc thus arises of great im- 
portahee to the attainment of advantageous results in the process 
of electric Mon ; without it the resistance of the arc would 
rapidly diminish with inemse of temperature of the heated 
atmosphere within the crucible, and heat would be developed in 
me dynamo^electric machine to the prejudice of the electric 
furnace. The sudden sinking or change In electrical resistance 
of the material undei:going fusion would, on the other hand, 
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cau^e sudden increa!>e in the resistance of the arc, with a like- 
lihood of its extinction, if such self -adjusting action did not 
take place. 

Another important element of success in electric fusion' consists 
in constituting the material to be fused the positive pole of the 
electric arc. It is well known that it is at the positive pole that 
the heat is principally developed, and fusion of the material con- 
stituting the positive pole takes place even before the crucible 
itself is heated up to the same degree. This principle of action 
is of course applicable only to the melting of metals and other 
electrical conductors, such as metallic oxides, which coastitute 
the materials generally operated upon in metallurgical procetses. 
In ojserating upon non-conductive ear^ Or upon gases it becomes 
necessary to provide a non destructible positive pole, such as 
platinum or iridium, which may, however, undergo fusion and 
form a little pool at the bottom of the crucible. 

In this electrical furnace st me time, of course, is occupied to 
bring the temperature of the crucible itself up to a considerable 
degr..e, but it is surprising how rapidly an accumulation of heat 
takes place. In working w ith the modified medium-sized dynamo 
machine, capable of producing thirt)^-six w ebers of current with 
an expenditure of four horse-power, and which, if used for 
illuminating purposes, produces a light equal to 6,000 candles, I 
find that a crucible of about twenty centimetres in depth, im- 
mersed in a non-cond active material, is raised up to a white heat 
in less than half an hour, and the fusion of one Kilowam of steel 
is effected within, say, another half-hour, successive fusions being 
effected in somewhat diminishing intervals of time. It is quite 
feasible to cairy on this process upon a still larger scale by 
increasing the power of the dynamo -electric machine and the 
size of the crucibles. 

It was shown by means of a calculation that this furnace 
utilises J of the horse -power actually expended, and as the 
efficiency of a good steam-engine is that of the electric furnace 
is ^ X «= A* Now as it takes theoretically 450 heat units to 
melt I Ib. of steel, there will be required actuedly 450 X IS = 
6,750 units in working with the electric furnace, or about the 
heat -energy residing in a pound of ordinary coal. To melt a 
ton of steel in cnicibles in the ordinary air-furnace as practised 
at Sheffield, 2j’ to 3 tons of best Durham coke are consumed. 
A ton of coal is consumed per ton of steel produced if the re- 
generative gas furnace is used for heating the crucibles, whilst to 
produce steel in large quantities on the open hearth of this furnace 
about 12 cw’t, of coal per ton of steel suffice. The electric 
furnace may therefore be considered as economically superior to 
the ordinary air-furnacc, and, barring some incidental losses not 
included in the calculation, is nearly equal to the regenerative 
gas-furnace as far as economy of fuel U concerned. In favour 
of the electric furnace is an almost unlimited temperature, easy 
application, a neutral atmos|>berc within the crucible, and the 
circumstance that the heat within the crucible is greater than that 
external to it, whereas in ordinary fusion the temperature of the 
crucible is higher than that of metal within, 

On the occasion of reading the paper a pc*uud of broken files 
was melted in a cold crucible by means of a current of 72 
webera in fifteen minutes, and cast in a liquid state, a second 
casting being effected in eight minutes. These and other brilliant 
successes of the new apparatus w ere hailed with ringing cheers. 

In the second portion of the paper, referring to electro- 
horticulture, the author explained the ext)erimentfi by means 
of which he has come to the conclusion that electric light 
produces the coltmring matter chlorophyll in the leaves of 
plants, that it aids their growth, counteracts the effects of night 
frosts, and promotes the setting and ripening of fruit in the 
open air. It appears, further, that, at all events for certain 
short periods, plants do not require a period of rest during the 
twenty-four hours, but make Increased ai*d vigorous progress if 
subjected during daytime to sunlight and to electric light at night. 
These observations on combined sun and electric light agree with 
those made by Dr, Schiibeler of ChrUtiania, who found as the 
result of continued experiment in the north of Europe, during an 
Arctic summer, that plants, when thus continuously growing, 
develop more brilliant flowers and larger and more aromatic 
fruit than when under the alternating influence of light and dark- 
ness. As Dr. Siemens has found tnat under the influence of 
electric light plants can sustain increased stove heat without 
collapsing, he is of opinion that forcing may effected in an 
electric stove or enclosure containing an electric light, and that 
horticnltitrUti may thus grow fruit 0? excellent aroma and flowers 
of great brfliiancy without immediate solar aid. To test whal 
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can be do0« practically the author has put down a steam*en|fitie 
and boiler at his country residence near Tunbridge 'Wells, and 
intends to test the principles involved upon a working scale 
during the winter* The steam-engine which drives the dynamo- 
electric machine during the night for the purpose of giving light 
is to be employed during the day in transmitting power tJ&ough 
an electric conductor to the farm for the purpose of carrying on 
small farming operations such as turnip, chaff, and wood- 
cutting, &c* Another interesting question wdiicli Dr. Sie- 
mens has set himself to answer is to determine which por- 
tion of the rays constituting white light is efficacious in 
producing chlorophyll, starch, and woody fibre, and which 
in effecting the ripening of fruit. For this purpose arrangements 
are in preparation to distribute the spectrum of a powerful electric 
light in a darkened chamber over a scries of similar plants 
exposed striatim to the actinic, light-giving, and thermal portions 
of the spectrum. Some experiments have been made with solar 
light in this direction, but no very conclusive results could be 
obtained, because the short periods of time during which the 
solar spectrum can be maintained steadily in the same place are 
so short that the effects produced upon vegetation liavc not been 
of a sufficiently decided character ; whereas, with the aid of 
electric light, the same spectrum may be kept on steadily for a 
series of days without intermission. The author referred shortly 
to the lamp which he designed for this purpose, having a focus 
unchangeable in space, and without obstruction to the rays of 
light falling downward. There is no clockwork j the carbons 
are pressed forward either by their own weight or by the force of 
springs, the motion being checked by an abutment against which 
the carbon presses at the junction of its cylindrical with its 
conical portion. This is at a distance of ^ inch to 4 itich from 
the arc centre, when the heat is sufficient to cause the gradual 
decomposition of the carbon, without being high enough to fuse 
or injure the metal abutment. 

In the third portion of the paper the author refers to 
the application of electricity as a means of mechanical pro- 
pulsion, He described the electric railway designed by Ur. 
Werner Siemens, of Berlin, and tried nt a local exhibition 
held in that city. The rails were insulated from the cainh 
by wooden sleepers, and were in electrical connection with 
a dynamo-electric machine worked by steam i>ower at the 
station. A magneto-elcctric machine on the driving carriage 
was so fixed and connected with the axle of one pair of wheels 
as to give motion to the same, the di'iving axle being severed 
electrically by the introduction of an insulated washer, A 
current of electricity is thus passed along one rail to work the 
magneto-electric machine on the driving carriage, and back by 
the other rail to the stationary machine on the ground. The 
author anticipates a large application of the electric railway to 
adits in mines, to locomotives between neighbouring places, and 
to tunnels. In fact it is seriously contemplated to apply this 
system at the St. Gothard tunnel, where the large turbines are 
available which have been employed in the boring operations. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. —In their latest-issued series of statutes for the 
University of Cambridge, the Commissioners maintain Ea.ster as 
the boundary between the University Lent and Easter terms, and 
require three-fourths of each term to be kept by residence. TTie 
degree of Bachelor in Surgery is added to the list ; but the per- 
mission to give degrees to peers and sons of peers who come to 
the Uniyerrity in youth is limited to the B.A. degree, and the 
University may prescribe for their examinations and residence by 
l^ace. Titular degrees in any of the seven faculties of Arts, Law, 
Medicine, Surgery, SMence, Letters, or Music may be granted 
to foreigners of distinction and to British subjects who are of 
conspicuous merit, or who have done good service to the State 
ot to the University, Complete honorary degrees, with right of 
voting, may be given to those who obtain some University office 
after residing three terms in the University. 

The Demonstrator of Anatomy will superintend a class for 
Practical HUt<^ogy during the next long vacation, beginning 
July t ; another class will w held for Human Osteology, Tlie 
Cavendish Laboratory also will be open for practical work. 

Notice has been given bythe Board of Natural Science Studies 
that next June (i$8r) there will be a practical examination in all 
the subjects of the examination in the first part of the Natural 
Sciences Tripos, 



The recent memorials concerning the aeadetnio^ eneoutnga* 
ment of the higher education of women are to be eomide^ 
and reported on by a syndicate oonsmtii^ of the Vice-Chanoellori 
Drs. Bateson, Phear, Westcott, and E. C. Clark, Professorfc 
Cayley, Adams, Livcing, and Stuart, Messrs. G. F. Browtte, 
Ferrers, E, W, Blpxe, R. Bum, H. Sidgwick, J, Peile, A* 
Austen-Leigh, and ft. "W, Prothero, to report before the end of 
I.ent Term next. 

The Sedgwick prire, given every third year for the best essay 
on some subject in geology or the kindred sciences, oi>cn to the 
competition of all graduates of the University who have resided 
sixty days during the twelvemonth preceding the day on which 
the essay must be sent in, has been awarded to Walter Keepings 
inceptor in Arts, of Christ's College, The subject of the essay 
is, ** On the P^ossils and Pal te onto logical Affinities of the Nco- 
comian Beds of Upware, Wicken, and Brickhill," 

Sir John Lubbock has been elected without opposition to 
represent London Univereity in Parliament. 

Prof, Henricj, F.R.S., has been appointed to the Professor- 
ship of Applied Mathematics in University College, London. 

Great importance has been given to the first session of the 
Superior Council of Instruction of France, composed of about 
fifty members, of whom forty have been nominated by the dif- 
ferent classes of French teachers, from the Sorbonne to the 
humblest village school. A decree has granted to each of them 
a sum of 20 francs a day for the duration of the session, and 
travelling expenses. M. Jules Fct^ opened the session by a 
speech in which he explained hU views, and submitted to 
the new organisation a programme of reforms. This programme 
has been sent by the General Assembly to a special commission 
composed of fifty mcnibers appointed to report on it, M, 
Jules Simon has been appointed president of that commission. 
It is said that, although approving the general tendency of ^ese 
reforms, the commis^on is resolved to protect Greek studits, 
which nad been sacrificed in the Ministerial project. But it 
agrees to render the study of either the English or the German 
language an obligation from the admisRion to the school up to 
the end of the course of studies. The commission has held 
already three long sittings for determining these poinL«. The 
discussion will be long in general sitting. For the first time in 
the history of France the University has her own parliament 
to deliberate on all the subjects relating to public instruction. 
None of these deliberations are to be binding on the Govern- 
ment. All the provisions of the laws are to be voted as formerly 
by the French Chamber of Deputies and Senate. 


SCIENTIFIC SERIALS 

The BulUtin of ike Torrey Botanical CM is now published 
in regular monthly parts, instead of nt irregular intervals. The 
papers ore of course chiefly of local interest, and that is especially 
the case with the three numbers which we have received for the 
current year, though now and then morphological notes by Mr. 
Meehan and others are of a wider scope. At all events the 
Bulletin gives us in this country a lively idea of the activity of 
botanical research on the other aide of the Atlantic, Mr. W. R, 
Gerard gives a description and drawing of a fiingtts new to 
science, Simblum ruhescens^ belonging to the Phalloidd. 

Under the new editorship of Mr. James Britten the youmul 
of Botany loses none of its interest. In addition to . contributions 
to phyto-geography, and smaller articles of snecial interest to the 
workers in the critical botany of British plants, the followings 
which have appeared in recent numbers, may be mentioned ea 
being of a wicler scope Mr. J, O. Bakers Synopsis of the 
species of hoiftes^ a useful contribution to our knowledge of 
vascular cryptogams ; a much-needed review of the Brirish 
Charace:e (not yet completed), by H- and J. Groves; and the 
botany of tlie British Polar Eiqiedttion of 1875-6, by Mr, H, C« 
Plart, the naturalist to the e3q[>edition. 

The Nuavc GiornaU Botanko Italiano continues to be sup- 
plied with good and useful papers in the various departments of 
botany. In the two nttmbers already published during the 
present year (vol. xll. Nos, 1 and 2) there are articles by several 
of the leading Italian botanists. The editor, Prof. Camel, gives 
a list of fifty false genera or spedes of plants founded on tetatof 
logical or pathological circumstances. In an artide on the 
pmrasitisni of fungi oy A. Bertolt, he divides the claw of 
into two great divisions, according to thdr mode of life. Th^ 
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first are true parasites, the mycdivin of which, living on the 
of the host, frequently kills it ; the second are false 
parasites (saprophytes), deriving their nonrishment from vege* 
table substances In various stages oi decomposition. The genus 

he considers to belong to the first, Agaricus to the 
second of these classes. The common disease of the mulberry' 
tree he attributes to Poiyportis morly not to A^amus mellcuSf as 
suggested by Piccone.^A, Mori discusses the old statement of 
Gaspanritti, recently revived by Licopoli, that beneath the 
stomata of the leaves are cavities, to which Gasparrini gave the 
name cistoma^ which are clothed by a continuation of the cuticle. 
His observations do not lead him to confirm this statement, but 
rather to the conclusion that the walls of the cavity beneatn the 
stoma consist of ordinary cellulose. 

In the numl^er of the Scottish Naturalist for April is the com* 
mcncement of a suggestive article by the Rev. A. Milroy on the 
value of the names of places in indicating the ancient surface- 
features of the country. He takes as an example the country on 
the banks of the Tay below Perth, and shows the light that is 
thrown by the Saxon and Celtic local names, not only on the 
ethnological history of the district,* but also on the changes 
which have taken place in Us physical features. 

Tkt American Naturalist^ May, contains : — Edward Burgess, 
the structure and action of a butterfly’s trunk. — J. S, Lippincott, 
the critics of evolution. — E. H. Yamal I, 1 Jails second Arctic 
expedition,— O. T. Mason, sketch of North American anthropo- 
logy in 1879. — The eJitor’s table, on the Academy of Natural 
Sciences, Philadelphia. — On the proposed exploration of the 
ruins of Mexico and. Central America— Recent literature.— 
General note.^. — Scientific news. 

Journal of the Franklin Institute^ May. — Naval architecture, 
by Mr, Haswell. — Table and diagram for determining the 
diameters of speed cones when connected by art open belt of 
constant Icngtli, by Mr. Klein, — Ex]>eriments with a steam 
cutter, by Mr. Isher wood.— Eye memory, by Mr. Lelaud. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, May 13. — ** Notice of Further Experimental 
Kescarche.s on the Time Relations of the Excitatory Process in 
the Ventricle of the Heart of the Frog,” by J. Burden Sander- 
son, M.D., and F. J. M, Page, E.Sc, 

l*hc present paper is a continuation of one previously published 
by the authors (/iV/. Soc. Froe,^ xxvii, 4x0). The excitatoiy' 
slate, r./., the condition produced in ;any excitable .structm*e, 
vegetable or animal, by excitation, is characterised (J) by the 
appearance of electromotive properties in the excited part which 
did not exist before excitation and cease to exist as soon ns its 
effect is over ; (2) by dimiuhihcd excitability ; (3) by the fact that 
it is prepagated from the part first excited to contiguous parts at 
a rate which is diff;:rent in difiercut structures and in the same 
stimcture at different temperatures. These three conditions are 
Important as beiujg the only characteristics by which the hidden 
process of excitation constantly reveals itself. By means of the 
rheotomc described by one of the authors, exact raear.urements 
have been made of the time relations of the above conditions. 
The results obtained by Engelmann Anh.^ xvii. 68) arc 

then discussed. In forty^seven out of seventy-eight preparations 
of the ventricle of the fr<^ made by this observer, the Icading- 
off contact nearest tlie point of excitation became first negative, 
then positive to the other leading-off contact ; in the remaining 
thirty-one the positive deflection was absent. In the case 
in which the deflection was of a double character {DopfeU 
sehwankung)^ the first phase began o"*o6 after excimtion, 
and rapidly attained its maximum ; the reversal of sign took 
place at c/'* 36 , and the contacts became cqnipotential at 
o''"5. He estimated the rate of propagation at 50 mm. per 
second. It will be noticed that these researches of Engel- 
mann refer exclusively to the first half second after excitation, 
and therefore correspond to what has been termed by the 
authors of the present paper <*the initial phase,’* and that the 
*' terminal phase” escoMd the notice or Engelmann. The 
meth (4 atnployed in the kvestlgation of the above phenomena, 
with the aid of the rheotome, is then briefly described. The 
heart was caircfully maintained at aoohstant temperature by being 
Iwced on a lacquered brass box; throtoh which flowed a stream 
of water at the desired ternpeiatmre. lie following table gives 
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the results obtained in a typical exj^rimeut at 10'^ C., uath the 
ventricle of the frog. The preparation was led off at apex and 
base, and excited close to the apex. The deflections represent 
the rclative'changes of potential at the apex contact. The authors 
reiterate the statement contained in their previous paper, that the 
electrical effect of excitation manifests itself in two phases, an 
initial and a terminal one, which have opposite signs, and further 
conclude that these two phases arc separated by a relatively pro- 
longed state of equipotentiality of the two apex contacts. Tnesc 
statements agree with those or Engelmann as far as they relate 
to the same period ; but as the whole of the phenomena recorded 
by him belong to the beginning of the first second, the com- 
mencement of the period of equipotentiality is regarded by him 
as the end of the excitatory effect ; but to the authors the absence 
of gatvano metric effect during this isoelectrical interval is the 
expression of the fact that both contacts are in the same degree 
of excitation. The proof that this j>erio<l of equipotentiality i i 
one of balanced activities is obtained by subjecting the two 
led-off surfaces to different temperatures. If the apex be warmed 
the deflections of the terminal phase are' increased, and commence 
at an earlier period ; if the apex be cooled they are diminished. 
This is illustrated by the following table 
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Slight injuries, such as those produced by an application of a 
minute quantity of 10 per cent, salt ‘Solution, resemble those 
effected by slight warming. If the injury is more complete, such 
as is produced by touching the surface momentarily by a red 
hot wire, the isoelcctrical interval is as it were filled up ; large 
deflections in which the warmed surface appears to be positives 
being obtained throughout the whole of the excitatory period 
excepting the first tcutii. This is seen in the following table : — 



As regards the period of diminished excitability, the experi- 
ments of Marey (** Physiol. Exp.” ii. 1876, SO are first discussed, 
some experiments are then given which establish — (i) That the 
duration of the period of mminished excitability agrees pretty 
closely with that of electrical activity, and (2) that it ia similarly 
affected by changes of temperature. 

The rate of propagation of tlio excitatory wave in a fresb 
preparation is about 130 mm. per second. 

The facts above stated arc coiuiistent with the following 
theories : — i. F.vcry excited part is negative to every unexcited 
part so long as the state of excitation lasts. 2. The local duration 
of the exmtatoty state, 4.if. the time it lasts iu each structural 
element, ia measured by the time interval between the beginning 
of the initial and the beginning of the terminal phase of the 
variation, 3. When both contacts are at the same temperature 
and in all other respects under the same conditions^ the local 
duration, of the excitatory state is the same at both, consequently 
it begins and ends earlier at the leading off contact first excited 
than at the other, the Initial and terminal differences expressing 
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tJxexidft^ves in the initiM and terminal phases of the normal 
variation. 4. When one contact is warmer than the other the 
local duration of the excitatory state is le-fs in the wanned than in 
the unwarmed surface. 5. If the surface near one contact is 
slightly injured, the local duration at the injured surface is 
diminished in the same way as when the temperature is increased, 
but if the injury is of such intensity as to destroy its surface, 
its most prominent effect U to diminisli its electromotive 
activity. 

In an appendix the authors briefly consider the results of 
slight inequalities produced by mechanical, chemical, or thermal 
conditions on the potential of the surface of the ventricle in the 
resting heart, and the influence of temperature on the excitability 
of the resting heart, 

A fuU account of the expen mcnts, the results of which were 
communicated to the Society, will be published in the Journal 
of Physiology » * 

May 27. — “On some Thermal Effects of Electric Currents,’^ 
by William Henry Prcece, General Post Office. Communicated 
by Prof, Stokes, Sec. R.S. 

I have been engaged for some time past in expcrimcriting on 
the thermal effects of electric currents, but the final results of 
those experiments are not sufficiently ripe at present to justify 
my bringing them before the Royal Society. I have, however, 
obtained one result which I believe to be sufficiently novel to 
justify a short jircHminaiy note. 


The most striking facts elicited by these experiments are ! 

1. ITie extreme rapidity with which thin wires acquire and 
lose their increased temperature, 

2. The excessive sensibility to linear expansion which fine wires 
of high resistance evince. 

Now as the rate of pleating, and therefore of expansion and 
contraction, varies veiy nearly directly as the increment or decre- 
ment of the currents when these variations are very small, it 
occurred to me that if a long wire of small diameter and high 
resistance were attached to a sounding board or to the centre of 
a di'ik (such as one of those used for telephones and phonographs) 
and it formed part of a circuit conveying telephonic currents, 
sonorous vibrations ought to be reproduced. 

Hie sketch shows the arrangement of the apparatus used for 
the experiment. 

A was a stout base of mahogany, on which a brass support C 
was attached so that it could slide and be fixed at any dfstanoe 
from I). 

D was at first a di>k of thin paper, and then of thin iron* 

P was the wire experimented upon whose loose ends were con- 
nected to terminals on the wooden base, so as to be inserted in 
the circuit containing a microphone transmitter M and a battery 
B of six bichromate of potash cells in another room out of 
hearing. ^ 

A platinum wire of 0x03 inch diameter and 6 inches long 
#rom / to p* was first used, and the sonorous effects were most 
marked and encouraging when the microphone transmitter M 



was spoken into. The articulation, though muffled, was clear, 
and words could easily be heard. 

f. Experiments were first made to determine the length which 
gave the loudest sound and the clearest articulation, and, after 
repeated trials with every variation of length from 1 inch to 6 
feet, it was found that a wire 6 inches long gave the maximum 
effect, 

2. Experiments were then made to determine the diameter of 

the wire that gave the best effect, and after repeated trials with 
every qfauge drawn from 0*0005 1° 0*005 inch, it was found 

that wire of the diameter o'ooi inch gave the best effect. 

3. Experiments were then tried with wires 6 inches in length 
and O'OOI inch diameter of different materials, viz., gold, iron, 
aluminium, silver, copper, palladium, and platinum, and they 
came out in the following order of merit ; — 

Platinum ... 

Aluminium... 


Palladium 
Iron 
Copper 
Silver 
Gold 


Very clear. 
Very variable. 
Clear. 

Clear. 

Faint. 

Faint. 

Very poor. 


4. The effect of mechanical strain was tried. It was found 
not to vary the effect. When once the requisite tension, which 
varied with each metal, was obtained, further tightening up did 
not vary the clearness or loudness of articulation. 


Gold would scarcely bear the tension required to reproduce 
sonorous vibrations, hence its low position. 

5. Very thin carbon pencil, ‘0025 inch 'diameter, was tried 
under compression and under tension, but no effect whatever was 
experiencea unless a bad joint was i^e, when at once a faint 
microphonic effect was apparent, 

6. No sibilant sounds whatever could be reproduced, 

7. That the effect wsm due to heating and cooling was shown 
by the fact that it was possible to increase the current to such a 
strength as to render the temperature of the wire sensible to the 
touch, and then to make its elongation and contraction by low 
sounds evident to the eye. 

It therefore appears from these experiments that wires con- 
veying those currents of electricity which are recjuired for tele- 
phonic purposes expand and contract as they are heat^ and 
cooled, and as the variations in the strength of the current are 
small compared with the strength of the current itself, the 
expansion and contraction vary in the same ratio as the con- 
densation and rarefaction of the air particles conveying the 
sonorous vibrations which produced these vibrations. 

The mechanical changes, or molecular vibrations in the wve, 
due direedy or indirectly to telephonic currents, which reault in 
the reproduction of sound, bear a close analogy to themedmnical 
changes due to the direct transmission of so^, but with this 
importaiit difference, that while the vibrations due to sound are 
progressive along the wire, and their veMty is low and easily 
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those due to therinal eiTeoU ore praciically instan- 
itnd therefore effect slmultaneoudy the w hole leugth of 

IIm! wire. 

Note.— D e U Rive, in 184^ Electricity,’' vol. i. p. 

observed that an iron wire emittcil sounds when rapid 
Asconiinuous currents were passed through it ; but he attributed 
tlie e££cQt to magnetism, for he failed to obtain the i:ame effect 
in non-magneilc wires like platinum or silver. 

Qraham Bell found, in 187^ that a simple helix without an 
iron core emitted sounds, and (in 1876) that very distinct sounds 
proceed from straight pieces of iron, steel, retort carbon, and 
plumbago, when conveying currents. 

Prof. Hughes showed that his microphone was reversible, that 
is, that it could receive as well as transmit ^onorous vibrations. 

Mr, WeUeadanger {T'ele^aphic Journal^ October i, 1878) 
reproduced sounds on a micro phonic receiver which he called a 
thermophone, and attributed the effect to its true cause, viz., the 
expatnion of bodies under the influence of heat, which, in fact, 
if the explanation of all micro j) hone receivers. 

Ader reproduced speech by the vibrations of a wire conveying 
currents of electricity, but he found that only magnetic metaU 
were effective, and therefore, like Dc la Rive, he attributed ihc 
result to magnetic agencies (viVcr Count du Moncel, TcU^raphic 
Journal^ March l, 1879). 

'I'Uese and many other sonorous effects of currents on wires 
mxy be really due to such heat-effects as 1 have described. 

Chemical Society, May 20.— Prof. H. E. Roscoe, presi- 
dent, in the chair. — The first paper was entitled, *‘On the 
Action of Air upon Peaty Water, by Miss Lucy Halcrow and Dr. 
Frankl.md, In consc<pience of the statement.s of Dr. Tidy in 
his paper on river- water, as to the rapid oxidation of peaty 
matter in rimning water, the authors have studied upon an ex- 
perimental .‘Scale the action of exceptionally strong peaty water 
upon atmospheric air. The j>eaty water was exposed to air and 
light w ith and without agitation j the organic matter in the water 
and the oxygen in the inclosed air w^ere deiennined before and 
after each experiment. It was found that minute quantities of 
oxygen w ere absorbed by the peaty water, but even when some 
water was shaken for ten and a half hour.? in a bottle fixed on 
the connecting-rod of a steam-engine making Texj .strokes per 
minute, only 24 per cent, of the organic matter w'as oxidised, 
assuming that all the oxygen taken up was employed in the 
oxidation of organic matter. The authors therefore conclude that 
if peaty matter is oxidised the process takes place with extreme 
slowness, — Dr. PVankUnd then read a paper on the spontaneous 
oxidation of organic matter. This was practically a criticism 
of the conclusions drawn by Prof. Tidy in his paper alluded to 
above. The author first referred to the belief so prevalent 
twelve years ago that water polluted with sew^age quickly regains 
its original purity by spontaneous oxidation, and explained how 
this belief was upset by the quantitative evidence obtained by 
the Second Rivers Pollution Commiasiqners in 1868. He then 
criticised the results of Prof. Tidy, and pointed out some grave 
inconsistencies therein. Thus the Shannon, after flowing twenty- 
three miles through Loch Derg, has Its organic elements dimin- 
ished about i8 per cent,, whilst the next flow of a mile effects a 
diminution of 38 fjer cent, A sample taken four miles lower 
down showed an increase of 7$ r>er cent., &c. The-e inconsis- 
tencies could only be explained by want of care in taking and 
securing an average sample of the river at the different points. 
The artificial purification of mixtures of sewage and water 
effected by Prof. Tidy by running water through a scries of 
shallow troughs was then coobidcred, and the chief caui^^c of the 
diminution of organic carbon and nitrogen attributed to the 
decomi>osUion of the urea into ammonium carbonate* The 
author concludes that there is no evidence wlmtever of the de- 
struction by oxidation of the dead organic matter of sewage by 
a flow of a dozen miles or so in a river, still less is there any 
ground for assuming that the organised or living matter of 
sewage is destroyed under like circumstances. The paper con- 
cludes with some statistics as to the effect of the water-supply 
6a the spread of epidemics of cholera, &c. Prof, Huxley 
pointed out that all diseases which are caused by so-called germs 
are caused by bodies of the nature of bacteria, and that these 
organisms were plants, and were therefore extremely unlikely to 
be oxidised or destroyed by endosmose, as suggested by Prof. 
Tidy, and that it was quite conceivable that a water containing 
such bodies might be perfectly pure from a chemical point of 
view, and yet be as deadly as pruSsic acid. Prof. Tidy, in 
Jfoply, pointed to the statistics of the last ten years, which proved 


that many towns which derived their water-supply from rivcr- 
waler which had been jiolluted with sewage were as free from 
fever, &c., as other towns supplied by deep-well water* 

Physical Society, May 22. — The annual holiday meeting of 
this .Socie^ was held at Cambridge. On arrival there the party 
arlook of luncheon in a hall of St. John’s College, which had 
cen kindly arranged for the purpo>'e by the College authorities. 
Prof, W. G, Adams occupied the chair, and Mr. Warren De la 
Rue proposed a vote of thanks to the Master and Senior Fellow’s 
of the College for providing the hall. The vote was heartily 
accorded by the members, and after some remarks from ProL 
Adams the party proceeded to the Cavendish I.aboratory, where 
Lord Rayleigh, as vice-president of the Society, presided. The 
routine busine.ss of the meeting ^ing waived, Lord Rayleigh 
described a plan for limiting the slit of a telescope so as to alter 
the angular interval with which it can deal. The interval is 
measured by means of a grating formed by winding a fine wire 
round two parallel fcrew'S of very fine thread.— Mr. Shaw ex- 
hibited a modification of Vcinhaldt’s apparatus for distilling 
mercury, by which a kilogram of mercury can be distilled per 
hour.— Mr. Sydney Taylor exhibited a device for showing the 
motion of the particles of water in the transmission of a surface- 
wave. Sixteen disks were arranged in single file, each having n, 
white spot on its face, and on turning a handle the disks rotated 
so that the spots, which represented particles of water, mov^ 
so as to present a wave motion to the eye. Mr. Taylor also 
showed a manomctric flame apparatus for exhibiting to the eye 
the diffei'cnce of phase between tw^o musical notes. This con- 
sisted in two l>ent tubes, into which the notes were sounded, 
and capable of being Icn^hened or shortened by hand like the 
pipes of a trombone. Opposite the ends of each of these tubes a 
sensitive flame was placed, and a rotating mirror showed the dis- 
turbance produced in the flames by the two different notes. A third 
flame exhibited the joint effect of the two notes. When the tul>es 
were silent, the images of the flames on the revolving mirror were 
seen a.s plane bands ; bat when notes u ere sounded into the tubes 
they became serrated, and the serrations were like or unlike accord- 
ing as the phases of the notes were like or unlike. — Mr. Poynting 
exhibited a plan for altering the plane of polarisation of the two 
halves of a pencil of rays from the polanser, so that half the 
field may be made to appear dark when the other is bright, or 
both of equal brightness, at will. — :Mr. Glazebrook described a 
method of mea^uring the rotation of the plane of polarisation of 
light by means of two spectra giving dark lines made to coin- 
cide,— Lord Rayleigh dcscribca a plan for demonstrating that 
yellow colour can be formed by combining red and blue together. 
He mixes a red solution of chromate of potash with a blue solu- 
tion of litmus, and on pouring it into a glass cell of a certain 
thickness, the light transmitted through it is seen to be yellow. 
Plates of glass coated with gelatin impregnate ! with litmus 
and gelatin impr^nated with chromate of pot.^‘'h and placed 
side by side also transmit yellow light. Lord Rayleigh finds, 
however, that the eyes of different persons vary consider- 
ably in their power of appreciating the tinge of the transmitted 
yellow, one deeming it greenish, another reddish, while a 
third considers it pure yellow. This peculiarity is not to be con- 
founded with ** colour-blindness, since all three persons would 
distinguish the red and green .'components accurately. Lord 
Rayleigh also exhibited a colour box based on the Newtonian 
principle, first carried out by the late Prof. Clerk Maxwell, but 
of a small size. — Sir W, Thomson then proiTosed a vote of thanks 
lo Lord Rayleigh, which was seconded by Prof, W. G, Adams, 
and the meeting then dispersed to examine the apparatus and 
appointments of the Cavendish Laboratory. 

Meteorological Society, May 19. — Mr. G. J, Symons, 
F.R.S., president, in the chair. — Messrs. T. H. Edmonds, F. 
Ekkss, A. H, Taylor, and T. Turner were elected Fellows of 
the Society.— The following papers were read: — Variations in 
the barometric weight of the lower atmospheric strata in India, 
by Prof. E, Douglas Archibald, M.A., F.M.S. — A sketch of 
the winds and weather experienced in the North Atlantic between 
lats, 30" and 50® daring February and March, 1880, by Charles 
Harding, F, M. S. The period embrace<l in this p.iper includes 
the time during which H.M.S. Atalanta was on her homew^ard 
passage, as she left Bermuila on January 31. From the data 
collected it is shown that a gale blew in the Atlantic every day 
throughout the two months, excepting on February 21 and 24 to 
27, With especial reference to H.M.S. Atalanta it appears 
probable that she would not have met with any excepuonally 
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fievdrt weather earlier than about February uor 13, and allowing 
that she had avera^ from five to six knot# per hour on her 
homeward course, she would at that date have inevitably en- 
countered a severe hurricane. A heavy gale is noted on the lath 
in 38* JN. and 45** W., which is in the direct homeward-bound 
track from Bermuda, and if the AtaJanta had only averaged fom 
knots per hour on her homeward course she would have fallen in 
with inis gale. The storm of the lath and 13th may fairly be 
considered as about the most severe during the two months acre 
dealt with. It may be remarked that the Norwegian barque Caspaei 
was north of Bermuda on the 3rd, and was in the full force of 
the gale on the lath ; her distance made shows that the winds 
w*ere favourable for a homeward passage from Bermuda. The 
correspondence from H.M.S, StilamiSf ]>ublished in the Times of 
May 6, states, on ^the authority of the captain of the Cas^aeiy 
*‘on February 12, in Int. 42^43' N., long. 39" 2 $' W., while 
running before the wind, encountered the severest gale he had 
ever experienced. The ship would not steer, and could not be 
prevented from broaching to. She was thrown on her beam 
ends, and remained so for nineteen hours, the cargo of cotton 
keeping her afloat. Several ships were in sight at the time of 
the commencement of the gale, and were unable to lay to on 
account of its suddenness.^’ — On the meteorology of Mozufierpore, 
Tirhoot, for the year 1879, by Charles N. Pearson, F.M.S. — 
Mr. D, Winstanley also exhibited his solar radiometer, 

Minernlogical Society of Great Britain and Ireland, 
June I. — General Meeting.*-lVof. T. G. Bonney, F.K.S., vice- 
president, in the chair.— Messrs. G. Neist Walker, F.G.S., 
Alex. Murray, F.G.S., director of the Geological Survey of 
Newfoiindland, Geo, S. Mackenzie, Ph.D., and Hjalmar 
F’uruhjebn, Government Inspector of Mines, HelsincJ^ors, were 
elected as Ordinary Members, and Mr. Robert M. ifeddle W'as 
elected as an Associate.— The following papers were read and 
discussed j— On a new face on crystals of stilbite from Scotland 
and Western Australia, by Prof. M. K. Heddle, F.R.S.E, — On 
a portable chemical apparatus for quantitative work, by A. E. 
Arnold, — On kaoUnitc and kaolin, by J. PI. Collins. — On new 
Scottish minerals, by Prof. lieddle.— Further notes on mineral 
growth, by T. A. Rcadwin. — Interesting specimens of minerals 
were exhibited by Messrs, F. W. Kudlcr, T. A. Readwin, J. R. 
Gregory, and Wm. Summers. — The next meeting of the Society 
u ill be held at Swansea in August, during the “British Associa- 
tion" week. 

Paris 

Academy of Sciences, May 31. — M. Edm. Becquerel in the 
chair. — The following papers were read ; — On an automatic 
electric lamp, by M. Jamin. A development of the “burner" 
described before. Three pairs of carbons are set pendant within 
an oblong covered coil ; one pair, having its points nearer than the 
others, gives rise to the arc first, and bums upwards, and when it 
is consumed the fusion- of a brass wire causes the second pair to 
come into action (similarly with the third). The expenditure in 
horse^>wer and the total light Increase up to nine lamps, then 
both mmiaish. (Ntimerical results are fuUy given.) The bright- 
ness of the points directed down is five times that the other way, 
— On the heat of combustion of the principal hydrocarbonised 
gases, by M. Berthdot. /nier alia, the heat in question is never 
equal to that of the component elements, and M, Berthdot indi- 
cates the nature of the differences. — On the cosmogonic ideas of 
Kant, apropos of a reclamation of priority by M. Schlotd, by 
M. Faye. He finds no similarity between M. Schlotel’s citations 
from Kant and his own special ideas,— M, Bresse was elected 
Member in Mechanics in place of the late General Morin. — Syn- 
thesis of citric acid, by MM. Grimaux and Adam. — Researches 
on the albuminoid matters of OTStallin as regard the non- 
ideotity of those that are soluble with the albumen of white of 
egg and of serum, by M, B^champ, In the soluble part he finds 
two quite distinct albuminous matters {phacozymasetxiA crystalhu- 
«i«), and distinctly separates the insoluble matters of the crys- 
talliniaa fibres from fibrine. He laid spedal stress on direct 
analysis and determination of rotatory power, regarding coagula- 
tion as of secondary importance,— On the use of volcanic sands 
in treatmesnt of vines stacked by phyUoxcro, by M. Novi.— A 
list of memoirs sent in prize-competition was given, — The Secre- 
tary described M. do Candolle^a work on “ Phytography, or the 
Art of Describing Flants,”— On the refractions of Be«sel, by 
M. Radau.— On an extension to functions of two variables of 
Ricmann*a problem relating to hypergeo»i«tric functions, by M. 
Picard,— -On a class of two functions doubly periodic, by M, 
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FUrkos.— Determination of three axes of a solid body On Which 
centrifugal forces exert, thro^h rotation, a maximum efBectjl bjr 
M. Brassinne. — On the e^ilibrium of elasticity of a rectangular 
l^ism, by M, Mathieu, — 1 >lephone with ma^etic superexeka- 
tion, by M. Ader. This is based on the prindple that if a thin 
layer of iron or st^l be placed before the poles of a magnet it la 
much more poweiruUy affected if on iron armature placed 
behind than if the latter be not present.— Study of the distri- 
bution of light in the spectrum, by MM, Maci and Nicati, Two 
quantities of light are considered equal when, illuminating a 
given colourless object placed always at the same distance from 
the same observer, tliey enable him to perceive the details with 
the same distinctness.— On astigmatism, by M. Leroy, Heat 
liberated in the combustionof some isomeric alcohols of the fatty 
scries, and of ocnanthol, by M. Longuinine. Isomerism of sub' 
stances having the same chemical function, but differing in internal 
structure, does not appreciably affect their heat of combustion 
and formation.— On freezing mixtures formed of two crystal- 
lised salts, by M. Ditte, — Crystallised bydrofluosilicic hydrate, 
by M. Kiessler, — Proportion of carbonic acid In the air ; 
reply to M Kiset, by M. Marie -Davy, — Preparation of 
malonic acid, by M, Bourgoin, He has simplified and 
improved the process. — Preparation of neutral sulphuric ether, 
by M. Villiers. — Presence in Soja hUpida (Munch,) of a 
notable quantity of a substance soluble in alcohol, and easily 
transformable into glucose, by M. Levallois. — Functions of the 
swimming bladder of fishes, by M. Marangoni. It rules the 
migration of fishes* They have to counteract ks action>ith their 
fins. If produces a double instability, one of level, the other of 
position. — Researches on the structure of the axis below seminal 
leaves in cotyledons, hy M. G<^rard,— Journey from Biskra 
among the Touaregs, by M, Roche, This gives some geological 
details. — On the structure and development of the dentinary 
tissue in the animal scries, by M. Magitot.— On the mucus of 
the cloacal region of the Return, by MM. Herrmann and 
Desfo&ses. — On the inoculability of .*?ymptomatic ckarhon^ and 
the characters which differentiate it from .splenic blood, bv MM. 
Arloing, Comevin, and Thomas, The microbe by which the 
disease is transmitted is quite distinct from the Bacillus anthraeis, 
-—On M. Rohlfs^ journey of exploration into the Eastern Sahara, 
by M. Berlioux. — French explorations in Central Africa, by M. 
Fontane. One of the two proposed scientific and hospitid 
stations (the eastern one) is to be established at Kiraasa, near 
Kiora, about 250 km. from Bagamojro j and Capt. Bloyet, who 
is to superintend it, has left MarseUIcs with that object. M. 
Savorgnan de Brazza has been charged to explore tfce region 
about the sources of the Ogooue, and fix a point for the western 
station ; Dr, Ballay accompanies him.— M. Jimenes presented a 
celestial map projected on the horizon of Mexico. 
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TtVO DARWINIAN ESSA VS 

Shidus in th 4 Theory of Descent. By Dr. Aug. Wcismann, 
Professor in. the University of Freiburg. Translated 
and Edited by Raphael Meldola, F.C.S., Secretary of 
the Entomological Society of London. Part I, On the 
Seasonal Dimorphism of Butterflies, with Two Coloured 
Plates. (London : Sampson Low, Marston, and Co., 
1 880.) 

Degeneration, A Chapter in Darivinism, By Prof. E. 
Ray Lankester, F.R.S. Nature Series. (Macmillan 
and Co,, r88o.) 

T NE first of Dr. Weismann^s Studies," of which Mr. 

Meldola has given us an excellent translation, with 
the author’s latest notes and additions, is devoted to a 
thorough examination of the well-known but hitherto little 
understood phenomenon of the seasonal forms of butter- 
flies. For the Ijencfit of those unacquainted with onto- 
mology we may stale, that jnany butterflies have two, or 
even three broods in a year. One brood appears in 
spring, their larvae having fed during the preceding 
autumn and passed the winter in the pupa state, while 
the others appear later in the year, having passed rapidly 
through all their transformations and thus never having 
been exposed to the cold of winter. In most cases the 
insects produced under these opposite conditions present 
little or no perceptible cliflerencc ; but in others there is 
a constant variation, and sometimes this is so great that 
the two forms have been described as distinct species. 
The most remarkable case among European butterflies is 
that of Araschnia prorsa^ the winter or spring form of 
which was formerly considered to be a distinct species 
and named Araschnia Icvana, The two insects differ 
considerably in both sexes, in markings, in colour, and 
even in the form of the wings, so that till they were bred 
and found to l3C alternate broods of the same species 
(about the year 1830) no one doubted their being altogether 
distinct. 

In order to learn something of the origin and nature of 
this curious phenomenon Dr, Weismann has for many 
years carried on a variety of experiments, breeding the 
species in large numbers and subjecting the pupre to 
artificial heat or cold for the purpo.se of hastening or 
retarding the transformation. The result of these experi- 
ments is, that by subjecting the summer brood to .severe 
artificial cold In the pupa state, it may be made to produce 
perfect insects the great majority of which arc of the 
winter form ; but, on the other hand, no change of con- 
ditions that have yot been tried have any effect in changing 
the winter to the summer form. Taking this result in 
connection with the fact that in high latitudes where there 
is only one brood a year H is always the winter form, Dr. 
Weismann tos led to the hypothesis that this winter 
form was the original type of the species, and that the i 
summer form has been produced gradually, since the 
glacial epoch, by the summer becoming longer and thus 
a(b3aitting of the production of a second or summer brood. 
This explains why the production of the winter form (A, 
from summer larvm is easy, it being a reversion 
VoL, xxii.— No. 555 


to the' ancestral type ; white the production of the summer 
• form (A. prorsd) from autumnal larvae is impossible, 
because that form is the result of gradual development ; 
and processes of development which have taken thousands 
of years to bring about cannot be artificially reproduced in 
a single season. 

This hypothesis was supported by experiments with 
another two-brooded species, Pieris napi^ with similar 
results, the winter form being produced with certainty by 
the application of cold to summer pupae; and Mr, 
Edwards, in America, has made similar experiments with 
the various forms of Papilii ajaxy finding that the summer 
' broods can be changed into the winter form by the appli- 
c.ntion of cold, while the winter broods can never be made 
to assume the summer form by hastening the process of 
transformation. In the Arctic regions and in the high 
Alps there is only one form of Pieris ttapi\ which very 
closely resembles the winter form of the rest of Europe, 
and this could never be the least changed by rapidly 
developing the pupas under the influence of heat. 

Another curious case is that of one of the Lycrenidm 
(Plebdus agestis) which exhibits three forms, which may be 
designated as A, B, and C. The first two, A and B, are 
alternate broods (winter and summer) in Germany, while 
in Italy the corresponding forms arc B and C, so that B 
is the summer form in Germany and the winter form in 
Italy. Here we see climatic varieties in process of 
formation in a very curious way. 

That temperature during the pupa stage is a very 
powerful agent in modifying the characters of butterflies, 
is well shown by the case of Polyommattis phi<ms. The 
two broods of this insect are alike in Germany, while in 
Italy the summer brood has the wings dusky instead of 
copper-coloured. The period of development is exactly 
the same in both countries, so that the change must, it h 
argued, be attributed to the higher temperature of the 
Italian summer. It has been noticed that in Italy a 
large number of species of butterflies are thus seasonally 
dimorphic which arc not so in Central and Northern 
Europe. 

Dr. Weismann lays great stress on the varied effects 
of temperature in modifying allied species or the two 
sexes of the same .species, from which he argues that the 
essential cause of all these changes is to be found in 
peculiarities of physical constitution, which cause different 
species, varieties, or sexes to respond differently to the 
same change of temperature ; and he thinks that many 
sexual differences can be traced to this cause alone with- 
out calling in the aid of sexual selection. The general 
result arrived at by the laborious investigation of these 
phenomena is, that—- “ a species is only caused to change 
through the Influence of changing external conditions of 
life, this change being in a fixed direction which entirely 
depends on the physical nature of the varying organism, 
and is different in different species, or even in the two 
sexes of the same species ; ” and he adds : — “ According 
to my view, transmutMion by purely internal causes is not 
to be entertained. If we could absolutely suspend the 
changes of the external conditions of life, existing species 
would remain stationary. The action of external inciting 
causes, In the widest sense of the word, is alone able to 
produce modifications ; and even the never-failing Gndu 
vldual variations,’ together with the inherited dissimilarity 
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of constitution^ appear to me to depend upon unlike 
external influences, the inherited constitution itself being 
dissimilar because the individuals have been at all times 
exposed to somewhat varying external influences/' The 
present writer has arrived at almost exactly similar con- 
clusions to these, from a study of the geographical 
distribution and specific variation of animal forms, as 
stated in an article on *^The Origin of Species and 
Genera,” which appeared in the Nineieenth Century of 
January last, and it is gratifying to find them supported 
by the results of a very different line of inquiry, and by 
the authority of so eminent and original an observer as 
Dr. Weismann, 

The second work referred to in our heading, is Prof. 
Lankester's British Association evening lecture last year 
at Sheffield, now republished with illustrations as one of 
the useful little volumes of the “Nature Series." It 
discusses the little-known phenomena of “ Degenera- 
tion " as a phase of development much more general, 
and of far greater importance than is usually supposed. 
Degeneration causes an organism to become more simple 
in structure, in adaptation to less varied and less com- 
plex conditions of life. “Any new set of conditions 
occurring to an animal which render its food and safety 
very easily attained, seem to lead as a rule to degenera- 
tion ; just as an active healthy man sometimes degenerates 
when he becomes suddenly possessed of a fortune ; or as 
Rome degenerated when possessed of the riches of the 
ancient world. The habit of parasitism clearly acts upon 
animal organisation in this way. Let the parasitic life 
once be secured, and away go legs, jaws, eyes, and cars ; 
the active and highly*gifted crab, insect, or annelid may 
become a mere sac, absorbing nourishment and laying 
eggs." 

We see incipient cases of degeneration in the loss of 
limbs of the serpent! form lizards and the pisciform mam- 
mals ; the loss of eyes in the inhabitants of caverns and 
in some carth-buiTOwers ; the loss of wings in the Apteryx 
and of toes in the horse ; and, still more curious, the loss 
of the power of feeding themselves in some slave-holding 
ants. More pronounced cases are those of the barnacles 
— degenerated cinstacea, and the mites —degenerate spi- 
ders ; while we reach the climax of the process in 
AscidianS'—degenerate vertebrates, and such mere living 
sacs as the parasitic Sacculina and Lernxocera, which 
are degenerated crustaceans, N ot only such lesser groups 
as the above, but whole orders may be the result of 
degeneration. Such are the headless bivalve mollusca 
known as Lamellibranchs, which arc believed to have 
degenerated from the head-bearing active cuttle-fish 
type ; while the Polyzoa or Moss-polyps stand in the 
same relation to the higher Mollusca as do the Ascidians 
to the higher Vertebrates. 

While discarding the hypothesis that all savages are 
the descendants of more civilised races, Prof. Lankester 
yet admits the application of his principle to explain the 
condition of some of the most barbarous races— “such as 
the Fuegians,the Bushmen,and even the Australians. They 
exhibit evidence of being descended from ancestors more 
cultivated than themselves.” He evenapplies it tothehigber 
races in intellectual matters, and asks ; “Does the reason of 
the average man of civilised Europe stand out clearly as an 
evidence of progress when compared with that of the men 


of bygone ages ? Are all the inventions and figments of 
human superstition and folly, the self-infiicted torturing 
of mind, the reiterated substitution of wrong for right, mtd 
of falsehood for truth, which disfigure our modem civilisa- 
tion — we these evidence of progress ? In such respects 
we have at least reaeon to fear that we may be degenerate* 
It is possible for us-— just as the Ascidlan throws away its 
tail and its eye and 'sinks into a quiescent state of in- 
feriority~to reject the good gift of reason with which 
every child is born, and to degenerate into a contented 
life of material enjoyment accompanied by ignorance and 
superstition,” 

This is very suggestive ; but ^we may, I think, draw a 
yet higher and deeper teaching from the phenomena of 
degeneration. We seem to learn from it the absolute 
necessity of labour and effort, of struggle and difficulty, 
of discomfort and pain, as the condition of all progress, 
whether physical or mental, and that the lower the 
organism the more need ^therc is of these ever-present 
stimuli, not only to effectjprogress, but to avoid retrogres- 
sion. And if so, does not this afford us the nearest attain- 
able solution of the great problem of the origin of evil ? 
What we call evil is the essential condition of progress 
in the lower stages of the development of conscious 
organisms, and will only cease when the mind has become 
so thoroughly healthy, so well balanced, and so highly 
organised, that the happiness derived from mental ac- 
tivity, moral harmony, and the social affections, will itself 
be a sufficient stimulus to higher progress and to the 
attainment of a more perfect life. 

For numerous instructive details connected with de- 
generated animals we refer our readers to the work itself 
—truly a small book on a great subject, and one which 
discusses matters of the deepest interest, alike to the 
naturalist and the philosopher. 

Alfred R. Wallace 
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Natures Hygiem : a Series of Essays on Popular Scien* 
tijic Subjects^ with Special Reference to the Chemistry 
and Hygiene of the Eucalyptus and the Pine, By C. T. 
Kingzett. (London : Bailli^re, Tindall, and Cox, i88o.) 

1 ''HE subject of this book is, practically, Peroxide of 
Hydrogen. Such a title as “ Peroxide of Hydrogen, 
with Special Reference to its Sanitary Applications," 
might not have proved so taking as “ Nature's Hygiene," 
but it would have been quite as descriptive of the 
subject-matter of the work. Mr. Kingzett strives to 
show that the position which lias been assigned to ozone 
as “ Nature’s purifier and^disinfectant,” is not altogether 
merited by that body, but that it should rather be given 
to peroxide of hydrogen. There can be no doubt that 
these substances have been frequently confounded, and 
that in numerous instances reactions which have been 
attributed to ozone have been caused by hydrogen peroxide. 
It has been stated, for example, that the aromatic parts 
of fiowers produce ozone, and that this substance is 
formed in considerablc.quantity by plants rich in essential 
oils — indeed the late Dr. Daubeny was of opinion that the 
oxygen evolved from plants by the decomposition of 
carbon didxide in sunshine was always more or less 
ozonised ; and other observers have sought to show that 
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oil of turpentine and substances allied to the terpenes 
baVe the property of transforming oxygen into ozone. 
There Is no dou^ whatever that ozone is soluble in oil 
of turpentine ; this is incontestably proved by the cxperi* 
ments of Soret, who, as all chemists know, has made 
capital use of the fact, but this is quite another thing to 
saying that oil of turpentine geveraUs ozone. This con* 
fusion between ozone and hydrogen peroxide has mainly 
arisen from the difficulty of discriminating between the 
two substances, and it is only since the researches of 
Struve, made about ten or eleven years since, that the 
presence of the latter body in the air may be said to have 
been demonstrated. Observers were led astray by the 
supposition that the simultaneous * existence of the two 
substances was impossible; chemically speaking, they 
were held to be incompatible. Recent observations have 
shown that the opinions hitherto held on this point must 
be modified. We are at present very much in the dark 
as to the causes which lead to the formation of peroxide of 
hydrogen in nature, but that many plants, and especially 
those which secrete essential oils, contribute to its pro- 
duction is almost certain. In the book before us Mr. 
Kingzett has collected a mass of evidence on this matter, 
and has presented it in an eminently readable and 
interesting form. Perhaps the most valuable part of the 
work is that which relates to the power exercised by the 
various members of the genus Eucalyptus in preventing 
or destroying malaria — which power according to our 
author is related to their property of forming peroxide of 
hydrogen. 

The Eucalyptus globulus was discovered by Labil- 
lardi^re in Tasmania towards the close of the last century, 
but it is only within the last quarter of a century that its 
anti-miasmatic properties have become known to Euro- 
peans, To whom the credit of the discovery is due is not 
clearly made out. M. Ramel, Baron Muller, and Sir W. 
Macarthen appear to have been among the first to draw 
attention to its extraordinary power, and seeds of the tree 
were sent by them from time to time to Europe. The 
testimony in support of this power is most convincing. 
In marshy districts near Eucalyptus forests fever seems 
to be unknown, and in parts of Corsica and Algeria 
where the tree has been planted for the sake of its reputed 
virtues endemic fevers have been stamped out, M. 
Gimbert, in a report to the French Academy, instanced 
the case of a farm situated in a pestilential district about 
twenty miles from Algiers, where by planting a number 
of the trees the character of the atmosphere was entirely 
changed. Similar testimony comes from Holland, the 
South of France, Italy, California, and many other parts 
of the world as to the febrifugal attributes of this tree. 
In no case is the evidence more convincing than in that 
of Algeria, as we have it related to’^us by Dr, Santra, and, 
quite recently, by Consul Playfair. Large tracts of land 
have been quite transformed by the agency of the “fever- 
destroying tree” as it has come to be called, and wherever 
it is cultivated fevers are found to decrease in frequency 
and intensity. Fewer districts in Europe have a more 
evil reputation than the Campagna as a veritable hot-bed 
of pestilential fever, and people who know the country 
round Rome may remember the monastery at Tre 
Fontaneon the spot, as tradition tells, that St Paul met 
hU death. Life in this monastery meant death to the 


monks, but since the Eucalyptus has been planted in the 
cloisters fever has disappeared and the place has become 
habitable. 

That the aromas of plants have in all ages been held to 
act as preventives of disease, especially against those of 
an infectious or malarial type, is well known, and in 
every visitation of plague which has afflicted this country 
we read of people carrying strong-smelling gums or 
balsams about their persons. The physicians of a bygone 
time had vinaigrettes in the handles of their canes to 
protect them from the exhalations of their patients, and 
the miserable wretches who came out of the fever-haunted 
prisons and bridewells of a century or two ago to stand 
their trials were surrounded by some aronwitic herb to 
protect the court from possible contagion. Even the 
chaplain as he accompanied the doomed man to the 
gibbet had presented to him a bouquet as a precaution 
against the dreaded jail-fever. 

Whether peroxide of hydrogen is invariably produced 
by the process of oxidation of the aromatic parts of 
plants is not yet proved, but that it frequently is so seems 
beyond question. There can be no doubt too that this 
substance is a very powerful antiseptic ; the experiments 
of Mr. Kingzett and others arc quite conclusive on this 
point. 


OUR BOOK SHELF 

The Science of Voice Production and Voice PrcserxHxiiofiy 
for the Use of Speahers and Singers. By Gordon 
Holmes, Physician to the Municipal Throat and Ear 
Infirmary. (London : Chatto and Windus.) 

The author says that this work is an abridgment of 
his “ Vocal Physiology and Hygiene/’ of which a notice 
has already appeared in Nature (vol. xxi. p. 271), and 
that it is intended “to furnish persons who make an 
artistic or professional use of the vocal organs with a concise 
account of those relations of the voice to physical and 
medical science which are only cursorily alluded to, or 
passed over altogether, in treatises on elocution and 
singing. " 

The account is concise enough, m the sense of not 
occupying much space, if w^e omit the chapter headed 
“ Hygiene of the Voice,” which is mainly occupied with 
general hygiene ; but we greatly doubt whether those who 
“make an artistic or professional use of the vocal organs” 
will derive much advantage from its study, that is, whether 
they will be able to carry away much that will be of use 
to them. In striving to be concise the author seems to 
liave become Although, of course, he must be 

professionally well acquainted with the details of the vocal 
organs and their laryngoscopic appearance, he has not 
succeeded in conveying a clear knowledge of so much as it 
imports the singer and public speaker to know. N or are his 
woodcuts of the larynx at all satisfactory ; those, for example, 
of “ the larynx when sounding a note about the level of the 
ordinary speaking voice,” and “ during the emission of 
falsetto notes,” being calculated to convey false impres- 
sions to those who see them for the first time. His know- 
ledge of Che physics of sound, and especially of phonetics, 
appears to be entirely secondhand. There is the same 
impression conveyed by his treatment of the registers and 
voice training for singers. The consequence is a want of 
definiteness and exactness in all these important branches 
of his subject, Thus, on p. 2, he tells us that sound 
travels through air at the rate of about 1,090 feet in a 
second, but neglects to add “at freezing temperature,” or 
that it goes faster when tlie air is heated, so that, in fact, 
about I, I ao feet at fio'^ F, is the more common rate. At 
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0*^er lathet singular, as when , he 

|^y|. that steinmering[ frequently arises from intis:' 
cuw defect, giving rise to a clutfisincss in ^cithig ihe 
round one or more ktiers^^ (p. 9a), or speiks of 
the vocal bands being “tensed” (p. 105), or says that 
^'■ntusical gifts of voice are rather phylogeneik in their 
origin,*’ thCAvofd m italics not appearing even in Mayn^ or 
of “ living up hills ” 146). In a book MTitten for 

sfnge^^i and public speakers Latin and Greek and technical 
(jsi^presslons should certainly be explained, if not avoided, 
itich i\.% ph^hgmetu\ already adduced, and friemm 
fhtgtim 95k ' The article on hygiene conveys a good 
defl of mfoi’inatiort, but we suspect most readers will 
rather remember the amusing account of the dietetic 
habits of singers, quoted from other sources, on p. 114, 
than be able to dig out what relates to the voice from the 
great mass of other matter. In conclusion, wc cannot 
help feeling that the words “the science of,” in the 
title, are not justifted by the book itself, and might be 
advantageously replaced by the single word “on.” 

Ceylon Coffee Soils and Manures: a Report to the 

Ceylon Coffee Planter d Association. By John Hughes. 

(London : Straker Bros, and Co., 1879.) 

The writer of this report has at least gathered together 
a large amount of useful information about the coflfee 
plant, coffee soils, and coffee manures. As an agricultural 
chemist he has, not iinnaturally, attributed excessive 
importance to the composition and condition of the soils 
in which healthy and diseased coffee trees are found ; 
manures also are indicated as amongst the chief remedial 
measures. Doubtless, the proper maintenance of the 
“condition,” as it is technically termed, of coffee soils 
has been woefully neglected. Indeed, where there is 
neither rotation noreyen alternation of crops the difficulty 
of securing continued vigour of growth and ample crops 
of fruit must be considemble, even when soils are rich 
and seasons favourable. But let any adverse influences, 
whether of excessive rainfall, or of mechanical and 
chemical injury to the soil occur, and then the plant is 
more likely to succumb to the attacks of its enemies, 
vegetable and animal. Thus wheat straw deprived of 
adequate supplies of soluble silica becomes more subject 
to injury from « insects and mildew. Other examples 
might be found of a connection between certain de- 
ficiencies in the soil and certain diseases in the plant, but 
it is unsafe to make a hasty generalisation on this point. 
In combating the coffee-leaf disease we must first of all 
devote oiU'sSvcs to the fungus which is its direct cause. 
There can be Ihtle doubt that calcium sulphide, which 
proved so efficient a mc-ans of destroying the Oiaium of 
the vine will be equally destructive to the Hcmileia 
vasiatrix. A mixture of sulphur and quicklime, or a 
wash made by simply boiling these two materials together, 
is much Jess active. 

When Mr. Hughes makes suggestions about the sources 
of manurial substances available for Ceylon, about the 
making and preservation of cattle and vegetable manure, 
and about terracing and draining, we cait heartily endorse 
his recommendations. And when he gives us a number 
of careful analyses, some of which are of considerable 
interest, even apart from their connection with the growth 
of ■coffee, w'e are grateftil for information which is sure to 
become useful under some circumstances and at some 
tkne. But there are certain portions of Mr. Hughes’s 
Report which seem to have been introduced with no 
sptikl object, or which am of auestionable value. We 
hWdly need to be taught that ** Planters want a practical 
remedy rather than an elaborate description of the 
disease ** (p» 14»). The appearance of what look like 
recommendations of the nunurial preparations of par^ 
ticuUr manufacturers shotdd have been avoided (pp^ 27 
to 30). We could ha\*e spsured the repetition of the well- 
worn table of mimurial values on p. 100, and the analysis 


of Bode sand (p. 36), The 
to a Hn^estqne containing over 70 per cent of 
and magnesium cafboxmtes needs a woi^ of 
Of redly interesting data furnished by Mr.' ^ 

may cite the anatyscs of castor-secd cakes (p, 15")^ ih 
which the nitrogen is shown to differ widely-^-brown and 
black cakes contaiiung but 4^ per cent., while white cakes 
show no less than 7tf Although we do not believe in the 
third decimal places (how often can we chemists secune 
accuracy in the tenths ?) in Mr. Hughes’s soil analyses 
(pp. 46, 53, 65, 73, 77, 81, 150)— particularly aS his phos- 
phoric acid determinations were not made by the molybdic 
acid process — yet these results represent a mass of 
laborious researches, and ought to furnish much material 
for the management of Ceylon coffee soils. The analyses 
of healthy and diseased coffeedeaves (pp. 142-144) deserve 
careful study ; they point unmistakably to the fungoid 
origin of the disease. A, H. C. 


LETTERS TO THE EDITOR 

\Tht Editor does not hold himself responsible Jbr o/finions expressed 
by his correspondents^ Neither can ke undertake to return^ or 
to correspond with the writers of rejected manuscripts* No 
notice is taken of anonymous communications, 

[ The Editor urgently revests correspondents to keep their letters as 
short as possidk. The pressure on h is space is so great that it 

is impossible otherwise to ensure the appearetnee even of com* 
munkations containing interesting ana novel fa€tsl\ 

Cloud Classification 

Between M, Pocy and his latest critic (Natuee, voI. xxiii 
p. 96) it would be in^rtinent for me to interfere. But until my 
objection to a part of Howard’s original classification has met with 
some response from those wlio maintain the adequacy of that 
classification I must continue, at the risk of some repetition, to 
call attention to this objection. If can be stated briefiy, and 
I do not see why the answer thereto, if such exist, should be 
deferred as too long for discussion. 

E, H. appears to admit that an observer, when within 
a cloud {which is then to him a fog), cannot distinguish 
cumulus from stratus. He, however, elevates the stratus, 
or rather one variety of it, “a few feet (or even inches) 
from the earth,” so as to cut “ the taller trees in a horisontal 
line, leaving their tops and bottoms free." He proposes to 
shelve the question “ whetlicr it is desirable to use the term 
‘stratus ’ for clouds in a totally different shy region, which difer 
both in their origin and their nature from the true stratus” (v^,, 
from the stratus of the sky*rcgion of half-lengtli elms in She 
Thames basin). Now it is precisely this question which the 
large and growing class of observers, who wish to record the 
modifications of clouds, can no longer permit to be left unsettled. 
If clouds are to be classified according to their form at all, some 
name is absolutely required for a class of clouds which is in all 
latitudes common, and in the higher predominant. These are the 
clouds to which the observers can neither give the title etmulus 
nor the title cirrus^ the clouds which are disposed in beds or 
layers whose vertical thickness is small. When in trifling amount 
tli<^ arrange themselves in irregular disks or patches capable of 
being occasionally mistaken for cumulus when in the zemth, but 
elsewhere seen as streaks or threads transverse to the merimani 
When in large amount they cover a great portion or the whole 
of the shy with a shallow and nearly level canopy. In England, 
putting togethesr' obaervationa made at aB hours of day aUd 
night, clouds belonging lo this class are recorded in about do 
per cent, of the observatiom, Of observations made at a p.m. 
they occur in about 38 per cent, : of observations made between 
sunset and sunrise in upwards of 96 per cent. Of observations 
made at all hours in the English Midhmds from October, 
1879, to February, 1880, inclusive, they were recorded , in 83 
per cent. To leave this class nameless is intolerable. To giye 
to them either of the compound titles cumulo^strdtus and stfixto- 
cumulus U objectionable, l>eoause in form they do not reiiembie 
cumulus at all (1 might add that to a defender of Howard's 
unamended system they also do not resemtde stratus at 011, 
differing, as we are told, not only in Cte^tloa, but in ‘^origin 
and nature,’* buth from ground-fog and irdddfe^tri^* fog). 'A 
sithilar lies agamst the app^tion lx> these oknids- of 
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Hrro-i^raius iind s(rat0^(irru&^ FinftUy the terms 
And cirnhs(f*ntHS are sorely needed for vwrieties of 
iiittefmedkte between the class I have described and the 
cum^^ and typesi if any part of Howard's terminology 
is to be left to ns at all 

' It would be a pltjrthat that terminology, lucid and expressive, 
ifhould penah, merely because, to a few minds, the originator 
of a system must needs appear infallible, and his classincation 
perfect as Minerva when issuing from the hea<l of Jupiter, I 
thiisk that Luke Howard would have been the last to put forward 
sucb adaim, \V. Clement Ley 

June 8 


The Motion of Fluida 

PROI^ Reynolds, in the course of his review (Natvee, voK 
xxi, p. of my book on the above subject, cites two instances 
in widen 1 have been guilty of what he considers loose and vague 
reasoning, I would ask space for a few remarks on the points 
inouesHon. 

To take the more important matter Prof. Reynolds says, 
aj^qp0S of a certain proof of the velocity-potential theorem 
given in Art. 23 : — 

‘*Mr, Lamb has offered a proof of this now historic theorem, 
which, if judged by the space it occupies, should be much simpler 
than the acknowledged proofs of Cauchy and Stokes. As no 
authority is cited, it would appear that this proof is here 
given for the first time. If so, the author has done himself great 
injustice in not examining or explaining his reasoning more 
closely. For, as it stands’, it suggests the idea tliat lie has i^ored 
the fact that dx^d^, ds, on the left of his equation, arc integrals 
through a finite time, and heuce, inasmuch as he has given no 
reason to tlje contrary, may be of a different order of magnitude 
from their initial values, a d d r, which appear on the right 
of his equation. If this is not so it is a peculiarity of the motion 
of continuous fluid, and needs establishing ; otherwise we might 
infer that two people who had once shaken hands could never 
after be so much as a mile apart.” 

Ifrof. Reynolds, who himself strongly recommends the careful 
study of “ work from the master's hand,” will hardly take it 
amiss if I ask him to turn to the proofs which he justly cites as 
clasiMcal. and to notice that they contain, one of them (Cauchy's) 
in exactly Uk same form, the other in a form wliich is mathe* 
matically ^uivalent, the very assumption which he here calls in 
question. The assumption is infact nothing more than a tacit Umita- 
uon, which is made at the very outset of tlie subject, as to the class 
of motions which are propo:ied for study. In the “ Eulerian ” 
method it is implied that the first derivatives of the component 
velocities v, w with resi’wct to the co-onl mates .r,y, % are to be 
everywhere and alw^ays finite throughout the motion considered 
in the “ Lagrangian ” method the corresponding, and equivalent, 

assumption Is that the derivatives 

da d ff d c 

dTd/ dld^ dTTt* 

tbat.these are universal characteristics of fluid motion, for it is 
ea«y to imagine cases in which they are violated j we merely 
4txclu^ such cases ab from the scope of our investigations. 
But, in one form or another, these fundamental limitations are, 
from the point of view of analytical hydrodynamics, nnavoid- 
ahle 9 they are made implicitly every time we write down the 
equations of motion, and it h therefore not surprising that they 
should be found to be essentially involved, not only in the proof 
which prof. Reynolds on thk account criticiseK, but in every 
other proof of the veloclty-pfotentlal theorem which has yet been 
j^opouttded. 

I have only to add that the proof in question is, and professes 
to be, iherely a very obvlom corollary to H. Weber’s transfor- 
mation of the Lagratigian equations. 

The other passage of Prof, Reynolds's review which I wish to 
notice is as follows 

“ There is a considembie iimouQt of vagueness attending the 
ftuthor'sitoe .(rf the term parHck^ Having rightly defined fluids 
as being such * that the properties of the snudlest portions into 
which we can conceive thm divided are the some as those of 
the substence in bulk,' he proceeds to reason about a particle as 
th^h U were a discrete quantity^ the pdsltjon or which is 
defined by swne point, thus igitcMring the fact that, according to 
his definition* w same partide of may at one, time be a 
sj^mre* at another a filom^t of indefinite length, or a sheet of 


indefinite breadth. This vagueness appears to have led him intd 
error in Art ri." ^ 

A good deal of this criticism 1 % I think, met by the remarks 
already made. In a fluid moving subject to the conditions 1 
have stated, only finite chnnges of shape can be produced in a 
moving element within a finite time. 

Prof, Reynolds docs not indicate the preciae nature of the 
“error he finds in Art. 1 1. After a careful reconsidera- 
tion, the afgumewtof that article appears to me to be sound ; but 
I am free to confess that it is not stated with all the clearna?s 
desirable, and that the article ia further disfigured by an un- 
fortunate clerical error in the foot-note, where = =b x- 
should be read for Horace Lamb 

Adelaide, March 30 

On the pfiysical Aspecta-of the Vortex-Atom Theory 

Will any charitable person explain a difficulty which 1 (and 
other non-mathematical people) have encountered when seeking 
to understand and he satisfied with this theory ? 

The only proof of those properties of vortex rings which match 
the physical properties of atoms that I have met with is that in 
Besanrs “ llydromeclianics” ; and is based on the initiabco- 
ordinate method. 

Now it seems to me that this method assumes what is equiva- 
lent to the permanence of the vortex filament ; so that in proving 
the latter by use of this system of co-ordinates we may be merely 
arguing in a circle. 

For u assumes that if initially we have any infinitesimal tetia, 
hedron 50 . 5 / 8 . 5 % then after the Hme, /, this wdll still 
form a tetrahedron 5 .r . 5 / . 5 i?. 

Now 1 cannot see that one can assume this ; that— fo use the 
words in a late article of Nature— “ if two people have once 
shaken hands they can never be too miles apart.” 

And this inseparability of the particles of a fluid thus assumed 
bears a very cloic relation to the permanence of Uie vortex 
filament which we wish to prove. W, L, 

Cheltenham, May 29 

[It appears to us that ouv correspondent here confitses between 
the permanence of any fluid filament and the permanence of the 
vortex character of tlie filament, The assumption that every 
filament remains continuous cannot be said to be equiv.olent to 
assuming that the direction of the filament at eyeiy point remains 
coincident with the axis of rotation of iu constituent elements at 
that point, which is what Helmholtz lias taught us, — Ed.] 

The Aurora Borealis and its Colours 

With regard to Drs. Pe La Rue and Miiller's paper on the 
Aurora (Nature, vol. xxii, p. 33 ) there is still a point 1 should 
like to see exjdained. Is it considered byjjbysicists that in 
electric discharges similarity of colour is sufficient to indicate 
aimiJarity of constitution, even when their spectra are quite 
unlike? The paper, together ivith the reply to Prof. Smyth, 
certainly seems to imply this ; though I have not previously seen 
it stated to be the ca^e. 

With regard to the red part of aurorne, so far as my observa- 
tions iiidiaitc its position, they show* it to be above the greenish 
part in the aurora; seen here ; though according to Weyprccht’s 
observations, it is below tlie green m the Arctic regions. 

Sunderland, June 9 T, W, Backhouse 

A New Audiphone 

Further experiments on the timbre of musicalinstriunents 
as rendered by the audiphone have led me to the selection of the 
following as a distinct improvement on the birchwood veneer, 
lx)th for musical purposes and also for ordinaiy conversaticii. 
It has the same advantage as my previouit form in not requiring 
to be held by the hand, it costs nothing, and requires no making. 
Take a sheet of stiff brown paper about 11x15 inches, the paper 
being such as is ordinarily used for making up heavy parcelK. 
Put the ends together, the middle forming a loop, and hold the 
ends between the teeth. The paper must be pretty stiff, as the 
loop muxt stand out round and full, and of course the paper mUst 
be without folds pc creases. Thus. Fletcher 

Museum Street, Warrington 

Ctysi*! 

In reference to the “crystal ice” proposed tgr Dr, Calan* 
tarients, of Scarborough, for skating ui>on with ordUiary akates, 
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It may not be generally known that more than thirty years ajgfo a 
jskatlxv |>ond Was constructed in Liverpool consinting^ 1 balievei 
euHrefy of crystallised Glauber's salt* I have a per&t recollec- 
tion of this miniature lake with Us ^ottodike surroundings, of 
its black looking ice with innumerable white scorings marking 
the tracks of tlie skaters, yet, strange to say, I cannot remember 
whether I skated on it myself. The impression that I did seems 
to be confused with other skating scenes. This perhap does 
not look like very reliable evidence, but that the rink ' (under 
another name) of artificial ice did exist, and was popular, will no 
doubt be afiirmed by many witnesses besides myself. The date 
would be about 184J, if I am not mistaken, and the speculation 
ultimately failed owing to a public impression (possibly a wrong 
one) that the exhalations from the surface of the pond canacd 
sickness and headache. ^ K. H, 

The Stone in the Swallow 

Your correspondent, Dr. P. P, C. Hock, requests Informa- 
tion respecting the origin of the fable to which the poet l^ng- 
fellow refers at the end of the first part of '‘Evangeline"^ 
** The stone in the nest of the swallows” In Burton's ‘^Anatomy 
of Melancholy," p. 434, at the top (Wm. Tegg's edition), after 
describing in the delightfully quaint style of the age the curative 
virtues of various atones, he quotes the following: — 

“In the belly of a swallow there U a stone called ‘cherdo- 
uius/ which, if it be lapped in a fair cloth and tied to the right 
arm, will cure lunatics, madmen, make them amiable and 
merry," 

In a foot-note there are references made to the following 
authors : — Albertus, Euccllius, cap. 44, Ub. 3 ; Pliu, lib. 37, 
cap. 10; Jacobus de Dondis, &c. 

It seems probable that Longfellow’ got his version of the story 
from some of the descendants of the French Acadians, to whom 
the poem relates, and it may have come dowm from the same sources 
from which Burton derives his account of the matter. It may 
be noted that the two versions do not in any way clash, Burton’s 
simply referring to the w' hereabouts of the stone, “in the belly 
of the swallow," its name and benefits to those afflicted with 
Insanity ; w-hile Longfellow’s version relates more to the finding 
and locality of the stone and its uses to the young sw'allows, 
leaving its sup|x>sed value to man, depending on the general 
term of being “ lucky." JOHN Locke 

Trinidad, West Indies, May 24 


Stage* Horns 

In reference to the opinions recently expressed in your journal 
regarding the disappearance of the horns of stags, deer, &c., 
1 may mention that this U usually attributed here to the action 
of rodents rather than of the deer themselves. Even if a deer 
should occasionally be seen gnawing a hortj it w'ould be very 
difflcult to account for the disappearance of all the annual crop 
of antlers in this w'ay. From the nature of their dentition (having 
no incisor teeth in the upper jaw) the destruction of such a mass 
of hard material must be very difficult. Moreover slight examina- 
tion w'Hl show whether the tooth marks are those of the large 
teeth of a deer or of the sunall incisors of a rodent. 

Antioch College, Ohio, U.S.A, E. W. CtAvroLE 


ON SOME POINTS CONNECTED WITH 
TERRESTRIAL MA GNETISM 

I HAVE on more than one previous occasion brought 
forward some of the various points which are here 
grouped together, These points are three in number. 

(a) Regarding the sustaining power of the earth’s 
magnetism. 

(fl) Regarding the diurnal and other changes of the 
same. 

(y) Regarding earth currents and auroras. 

1 may state at once that this only professes to be a 
working hypothesis. 

(0) Re^ardtnjr the Sustaining Power of the Earihis 
Ma^i;netism.~-l do not here intend to discuss the cause of 
the earth’s magnetism, but I would ask in the first place if 
It is not possible that this cause may be something small 
and one which (assuming it to continue at the present 


moment) wc may not readily perceive. If we assume thia 
cause or magnetic nucleus to be smsdl is it not possible to 
imagine that there is a machinery which acts upon this 
nucleus (just as wc have in certain magneto-electric 
engines) so as to swell up the magnetism of the earth 
ultimately to saturation.* 

May not this machinery be the great convection 
currents, the anti-trades, that go from the equator to the 
poles in the. upper regions of the earth’s atmosphere, and 
which may be looked on as conductors moving across 
lines of magnetic force ? 

It would appear to me that the tendency of such cur- 
rents will be to swell up and sustain the magnetism of the 
earth. 

(0) Regarding the Diurnal and other Changes of 
Terrestrial Magnetism.-^lt will of course be natural, 
entertaining the views now enunciated, to regard the 
diurnal changes of the convection currents of the earth’s 
atmosphere, as these are manifested in the upper regions, 
to be the cause of the diurnal changes of terrestrial 
magnetism. 

If this view be taken it might be argued that wind 
changes in these upper regions should also produce mag- 
netic variations. The reply is that apparently they do. 
In conjunction with Mr. Morisabro Hiraoka 1 have com- 
pared together the simultaneous records of magnetic 
declination ranges at Kew and at Trevandrum, and I 
find evidence of a progress of things from west to cast, 
so that on the whole a particular magnetic-range phe- 
nomenon occurs at Kew 97 days before it occurs at 
Trevandrum, Again, I have attempted to show, in con- 
junction with Mr. Dodgson, that a particular magnetic 

P henomenon occurs at Kew one day before it occurs at 
‘rague. 

It would thus appear that there is a progress of mag- 
netic phenomena from west to east, just as we know there 
is a progress of meteorological phenomena. As, howevet, 
the meteorological phenomena which we can examine 
occur in the lower atmospheric regions, while the mag- 
netic phenomena are, according to this hypothesis, asso- 
ciated with currents in the higher regions, it does not 
follow that magnetic and meteorological phenomena 
should travel from west to east at the same rate, I may 
also mention that we havereason to believe that magnetic 
changes lag behind corresponding solar changes just as 
meteorological changes would do. 

It is manifest that it will be comparatively easy to settle 
the fact of a progress from west to cast of magnetic 
weather, and that if such exists it will most readily ally 
itself with the hypothesis above mentioned. 

I n the next place, if we regard those changes in the 
convection-currents of the earth which depend on the year 
we have reason to imagine that such are most pronounced 
at the equinoxes. It is also well known that magnetic 
disturbances are most frequent at these times. 

Let us next proceed to regard the secular change of the 
earth’s magnetism. To account for this magneticians 
have felt the need of something movable, and the hypo- 
thesis of a “ little earth," a solid nucleus moving wltnin 
the recesses of our planet, has found much support. But 
is it not more likely that the result may be caused by a 
secular variation in the distribution of the convectioa- 
cuivents of the earth ? If the question be asked, What 
reason have we for imagining the existence of such a 
variation, the answer will be, A much better reason than 
wo have for entertaining the conception of a "little 
earth." For there Is some reason, at any rate, for ima^n- 
ing the power of the sun to be subject to a complicated 
scries of periodicities. Now a secular variation in the 
power of the sun would produce a secular change not only 
m the intensity, but in the direction of the convection- 
currents of the earth, and, according to the above hj^o- 

* If I aw^aot mbuken Sir W. Thomson is inoUood to te^td the «»nh m 
a nuigaoto-olectne engine. 
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ihw In their turn would produce a secular 
majgnetic change* 

(y) Regarding Earth Currents and Auroras,-*^! have 
for some considerable time looked on the earth as a 
RuhmkorfTs coil with a magnetic nucleus. Above this 
nucleus we may suppose that we have the primary rocks, 
which are non-conductors, ; while above these we have 
the moist or comparatively moist surface of the earth, 
which is a conductor. Above this, again, we have the 
lower strata of the atmosphere, which are non-conductors, 
while above this we have the upper strata, which are 
conductors. 

Now suppose that a small but abrupt change of the 
earth's magnetism takes place, no matter how. Wc need 
not enter into the causes of such. 

We have thus two secondary coils, if I may use the 
expression : (i) the moist surface of the earth, (2) the 
upper regions of the atmosphere ; and both of these will 
be animated with secondary currents, on account of the 
abrupt change of the earth's magnetism. These secondary 
currents will be in one direction for a magnetic change of 
one kind, and in the opposite direction for a magnetic 
change of the opposite kind. 

Now whenever there are magnetic storms, that is to 
say, when there are small but abrupt changes of the 
earth's magnetism, it is well known from the Greenwich 
records that we have violent earth currents, which are 
alternately positive and negative, and that we have also 
auroral displays in the upper regions of the earth's atmo- 
sphere. Wc cannot examine the auroral displays as we 
can the earth currents. But with regard to earth currents 
I would remark that the /arm of the phenomena they 
display is entirely against the supposition that such 
currents are the main cause of the changes in terrestrial 
magnetism, and in favour of that which maintains that 
they are secondary currents induced by ma^etic changes. 

In conclusion I would guard against its being supposed 
that all luminous appearances in the atmosphere are due 
to the same cause, I only hold that certain appearances 
which occur at times of magnetic perturbation and 
simultaneously throughout a large portion of the earth 
have the origin now mentioned, B. Stewart 


ON A NEPy yELLY^FISH OF THE ORDER 
TRACHOMEDUS.E, LIVING IN FRESH 
WATER 

/^N Thursday last, June 10, Mr. Sowerby, the secretary 
of the Botanical Society of London, observed in the 
tank in the water-lily house ia Regent's Park a peculiar 
ojqganism, of which he was kind cnotigh to place a large 
number at my disposal on the following Monday. 

The organism proves to be an adult medusa belonging 
to the order Trachomedusac and the family Petasidse of 
Haockel's system (“System der Medusen,'’ erster Theil). 
It comes nearest among described genera to P>itz Miiller's 
imperfectly known Aglauropsh from the coast of Brazil. 

Tlie most obviously interesting matter about the form 
under notice is that it occurs in great abundance in 
perfectly fresh water at a temperature of 90* Fahr. 

Hitherto no medusa of any order has been detected in 
fresh water — except perhaps some stray estuarine forms 
(? Crambessa). 

It is exceedingly difficult to trace the introduction of 
this animal into the tank in the Regent's Park, since no 
plants have been recently (within twelve months) added 
to the lily-house, and the water is run off every year, 
probably a few specimens were last year or the year 
before present in the tank, and have only this year 
multlollcd in sufficient abundance to atuact attention. 
Clearly this medusa is a tropical species, since it flourishes 
in Water of the high temperature of 90° Fahr. 

• Mr* Sowerby has observed the medusa feeding on 
Paphnia, which abcunds in the water with it 


The present form will have to be placed in a new genus, 
for which I propose the name Craspedacusta, in allusion 
to the relation of its otocysts to its velum. 

It is one of the sub-class Hydromedusse or Medusae 
craspedotDC, and presents the common characters of the 
order TrachomedusfC (as distinguished from the Narco- 
medusae) in having its genital sacs or gonads placed in the 
course of the radial canals. It agrees with allTracholina: 
(Trachomeduf ae and Narcomedusa;) in having endodermal 
otocysts, and it further exhibits the solid tentacles with 
cartUaginoid axis, the centripetal travelling of the ten- 
tacles, the tentacle rivets fMantehpangen), the thickened 
marginal ring to the disk (Nessel ring) observed in many 
TrachoUnae. 

Amongst Trachomedusse, Craspedacusta finds its place 
in the Petasidae, w^hich are characterised as “ Tracho- 
medusre with four radial canals, in the course of which 
the four gonads- lie, with a long tubular stomach and no 
stomach- stalk.” 

Amongst Petasidae it is remarkable for the great number 
of its tentacles, which are all solid ; and for its very 
numerous otocysts. Further, it is remarkable among all 
Hydromedusae (velate medusje, that is, exclusive of 
Charybdaea) for the fact that centrifugal radiating canals 
pass from the otocysts inio the velumy 'lohere they end 
cacally. 

The genus may be characterised as follows : — 

MotTTH quadrifid, with four per-radial lobes. 

Stomach long, quadrangular, and tubular, projecting 
a good deal below the disk. 

Disk, saucer-shaped, that is, flattened, 

Radiating Canals 4, terminating blindly at the 
margin of the disk. 

Gonads 4, in the form of 4 oval sacs, depending into the 
cavity of the subumbrella from the four radiating canals. 

Marginal or Ring Canal obliterated (or if present 
of very minute size). 

Centripetal Canads (such as those of Olindias, 
Geryonia, &c.) absent. 

Tentacles solid ; in three sets, which are placed in 
three superimposed horizons ; — 

1. A set nearest the aboral pole, of 4 large per radial 

tentacles. These are the primary tentacles. 

2. A second tier of (in large specimens) 28 medium- 

sized tentacles placed between these in four CToups 
of seven. These are the secondary tentacles. 

3. A third tier of (in large specimens) 192 small ten- 

tacles placed in groups of six between adjacent 
secondary tentacles. These are the tertiary 
tentacles. 

Tentacle-Rivets (Man tel- span gen) connecting the 
roots of the tentacles with the marginal ring (Nessel-ring) 
are connected with all the tentacles of each of the three 
horizons, 

Otolith.s placed along the line of insertion ot the 
velum— about eighty in number (fewer in small specimens). 
From sixteen to twenty are placed between successive per- 
radial tentacles arranged in groups of two or three between 
the successive secondary tentacles. 

Velar Centrifugal Canals (which are really the 
elongated otocysts) arc peculiar to this genus, passing 
from the otoliths (one inclosing each otolith) into the 
velum, and there ending blindly. They appear to corre- 
^ond in character to the centripetal canals found in other 
Trachomedusac in the disk. 

OCELIJ are absent. 

fTlxe presence of velar otocysiic canals constitute the 
chief peculiarity of the genus Craspedacusta, and may 
necessitate the formation of a distinct family or sub-order 
for Its reception. The minute structure of the otoliths 
and canal-like otocysts I am now engaged in investigating.] 

The above characters are derived from the examination 
of/z^»//malc specimens, which were freely dischai^ing 
ripe, actively motile spermatozoa. 
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Xlae apeci^ jnay be known as CKAspEWACyCTA 
nipv, gen. ct — 1 name the species in h^nr 

of Mr. Sowerby, who discovered and to whose <niicfc 
obaeryatiop and courte^s kindness zoologists are indited 
knowledge qf this interesting anl^ 

TJbte sole xharact^ which I can give as specific over 
and ahoye .the generic characters summarised above is 
The diameter of the disk does not exceed 
one^tbird of an inch. 

. i<7ra//^.-7The watet-lily tank in the gardens of the 
Botanical Society, Regent’s Park, London. 

Vety abundant during June, 1880. Probably introduced 
from the West Indies. E. Ray Lankestek 


NO TES FROM JA VA 

T he following extracts from a letter written from Java 
by .Mr. Henry O. Forbes to Mr. H. N. Mosele/i 
F.R.S., have been sent to us for publication as of consi- 
derable interest. The letter is dated March 19. Mr. 
Forbes, who has been engaged in collecting in Java, 
expects shortly, to leave for Celebes, Timor, Tlmor-laut, 
and other eastern islands. Timor-laut is the most im- 
portant island of the Malay Archipelago yet remaining to 
oe explored, and is likely to yield many natural history 
treasures. Mr. Forbes’s letter refers to certain passages in 
Mr. Moseley’s “Notes by a Naturalist on the Challenger*' 
The question of the mode of growth of Myrmecodia 
and Hydrophytum has been lately before the Linnean 
Society. 

“ With regard to birds carrying seeds from one island 
to another, I have observed on the Cocos Keeling Islands 
1; South Indian Ocean) a species of heron which nested 
in a high tree (species unknown) there, quite covered with 
its oblong hooked seeds. I was informed by the pro- 
prietor of the island that many of these birds, from their 
feathers getting so thickly covered with the seeds, actually 
die. I can therefore imagine that many of these seeds 
might adhere for even tveeks and months^ and so get 
transported to very distant regions. 

“ At p. 493 you note the habit of hot- water drinking. It 
is quite a custom among, at any rate, the Sudanese, 
among whom I have been living some time, who, in the 
afternoons, invite each other to come and have a cup of 
hot water. It is drunk either plain or with a little arenga 
sugar. ' 

“ I have found here a large quantity of algoe growing in 
the hot springs at a temperature of 132'^ F. What the 
species are or is I have not yet ascertained. 

“ With reference to Myrmecodia and Hydnophytum, I 
find some difficulty in reconciling in all cases the state- 
ment (p. 389) that ^ the ants gnaw at the base of the 
stem, and the irritation produced causes the stem to 
swell/ with what I have myself observed. I have grown 
many young seedlings, some of which were entirely unmo- 
lested by ants, and yet produced a bulbous swelling at the 
base ; others were certainly scratched, but that was all, 
by the ants, the smallest scar being visible. On opening 
many of those which were unmolested I observed a 
degenerated, soft, spongy portion not in connection with 
the exterion. May not this spot increase till an external 
opening is fomed, and the ants have an eai trance made 
for tliem to carry out, as I have seen them doing, the soft 
spongy substance inside? I have seen other seedlings 
tUc-ii had a small orifice close to the. rootlet, leading into 
an interior oval or round expansion in the bulb, and 
though I doseiy observed them I failed to detect ai^ts 
touching them. AH these seedlings I grew from the seed 
till they reached at most a couple or three inches or a 
little more, when they generally became the home of some 
ants. After they hm become htfcBte J I did not pursue 
observations on diem, as my time was much occupied, 
and because the object of my observation w^as to discover 
if they bulbed, <Sc., without the aid of ants. I should 


much ^ . sce^ thqse planu aH 

renjoyeo from them entirely. If opportunity ^gadia 
1 slitui continue experiments. I have 
noticed on lai;ge, Mym^codia and 
^ere crowded ants (oh both genera 1 hav^ found 
only one species of ^t) that in many places irreghMy-- 
shaped areas of degeneration existed quite; cut 
communication with the wonderful aeries of gallerjes and 
chambers which form this ant-hive. These were fewd 
oftenest near the upper portion of the bulb, and towards 
which excavations were being directed. I have not 
observed that the surface of the rounded mass gives 0^ 
any twigs bearing leaves or fiowers. All my specimens 
have had the shape of a bulb more or less gobose; or 
elongate, prickly, tenanted by ants, giving orjgin to a 
much thinner stem, not, or rarely, chambered .nor pas- 
saged, but also armed, and from which the leaves and 
sessile fiowers proceeded, the latter from hollows iu 
which numerous ants were constantly moving about. .The 
Hydnophyta generally give pflf at once leaves .at the 
summit of a more or less irregular bulb. 

“ I have seen the same species of ant inhabiting the 
swollen-up hollow leaves of a species of Hoya or ^Eschy- 
nanthus. The plant I saw had many of its leaves in this 
condition. I gathered it one day while on the maixh, 
and I fear it is lost. It may have been sent to the British 
Museum, but I am not certain. I have not met with 
another instance. There was a small hole in the apex 
of the leaf, and through it the ants came and went. The 
leaf looked as if all the mesophyllum had been cleared 
out and the epidermis blown out into a bladder. This 
observation may not be quite accurate as to the description 
of leaf, but I noted tlut the species of ant was the some. 

“ Here it is quite impossible to obtain a perfect rhino- 
ceros skull, unless one has the good fortune to shoot it 
oneself, for the horn is so highly prized that it alone 
fetches from 200 to 300 rupees (Dutch guelders), being 
eagerly bought by the Chinese. It is believed in by aQ 
the natives as a sure and certain antidote for snake-bites 
and for purifying water. A respectable hadji affirmed to 
me wdth the persistency of beliet that on his way to Mecca 
— he went in a native vessel — the stock of fresh water on 
board ran out, and that all on the vessel, by drinking 
sea-water out of a rhinoceros horn, found it to be- not 
salt w^ater I ” 


ON THE FERTILISATtON OF COB^A 
PENDULIFLORA {HOOK. FIL) 

^ 0 BAI:A PENDULIFLORA is a graceful climber, 
^ growing rather sparingly in our mountain-forests. It 
was described and figured by Karsten under the name of 
Rosenbergia penduHJlora (** Flora . Columbia:,'’ 1 , 27> 
t- ix.), and afterwards in the Bat Mag,^\. 5737. Karsten's 
plate is very pretty, but in all the specimens I have seen 
the linear lobes of the corolla were never so red as he 
paints them, nor do the stamens ever bang stra^it doiyn^ 
wards parallel to the style, as his figure shows. TChe plate 
in the Botanical Magasim has only one defect, the artist 
having overlooked the booklets and the ends of the 
tendrils. ' 

The plant grows exceedingly quickly when kept in shade, 
A specimen now in my garden was raised from seed sown 
October 1879, which sprang up a fortnight later, and 
covered, m jess than three months, a wall twelve feet 
high and ten feet long. It climbs exactly in the eaine 
manner as Cabaa scandens^ des cribed by iParwip in his 
“Climbing Plants.” The flowers have very little td attract 
attention, their colour being dull green, with very Httle 
red pa the filaments, and there is no smell Thaugh;no(; 
of great horticultural interest, the plant fully deserve^ the 
attention of the botanist on account of the pccifliar 
cumstances under which the flowers arefertHisedt' Sir J. 
D. Hooker has made already seine pertinent remJttWCn 
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m Ills m the Mag ^ and It was 

lo^tneluitlieflAti^gation of the caae that I raised a 
^ant in my garden 

tme n^^ciev sem^iy 

ha^ Meeting «cime ^ or stx 

inckeMpjtel^^ flf tiMa Whep the <^alyx 

m «p aa tne style are irregt^riy 
twistedi} Init lo ibentt im or three days all become 
straJghjt obliquely dwnSK^ds^ the 

iilamenU W bead sadewaya^ the hem) b^ag inside the 
tube ol^ the eorolhu a Uttle over the hairs at theur base I 
There h oftett a distance of tj centimetres between the 
nnthers of either slda Abouf $ <x 6 o'clock pm the 
anthers bnrsL and soon afttcr the style rises and ajssumes 
a central j^osdion, $0 that there is a distance of about to 
cenrimetres between the stigmata and any of the anthers 
Only ihf a 16 nectar being 'SOcreted by the glandular disk 
round ^die base of the ovary, but so copiously that by 
means of a small pipettOy I obtained from each dower a 
mean quantity of o 14 cuttle oentimetrcs This nectar is 
completely transparexd vmy sweet, and allghtly naucila 
grnous. It contamed a kmd of gum vducb is prmpitated 
by absohite alcohol The nectar n^ears thenfore when 
the anthers kditie done their worhj even an hour before 
their rupture no trace qf it is to be found The nectar 
cavity m the tube of the corolla is completely shut up by 
the nutnetoua snreadmg hairs at the base of the iUgtncnts, 
so that an outnow is tmposrible The grams of pollen 
arc very large (0 2 milUm* In diameter) and of the same 
structure as in Coheea scandens They arc covered by a 
glutinous layer, and are heavier than WatOr 

Several weeks passed at first before 1 witnessed the 
manner of fertilisation The stigmati were every morning 
carefully examined, but no pollen could be discovered on 
them The filaments i\\ isted back again and got some 
what frizzled aftei one single nights expansion About 
noon the corolla drops off separating from close to the 
ghndular ring and then slipping down over the st>lc 
which by thi$ tiJcnfi» is again in a related hanging position 
There is always some nectar m the tube of the cmolla 
after its sepamtlpn/ hut none remains m the calyx round 
the ovary, nor doeS Its secretion continue 

1 hese facts show dearly that; the fetuiisatioii must take 
place in the saw night aftei the burstw^ of the anthers^ 
and It was but natural to suppose that it was effected b> 
nocturnal moths It would appear, fmthermore, that the 
nectar ts not of any dvect adv to the plants as Mr 
<a Bonnier cmDhatically affirms {Anmles des Set Nat 
Bot , s^r va v0] vhi p 206), because of its being pro 
duced and lost m aU fiOwCrs, fertilised dr not, in the same 
way 

As soon as the numbef gf flowers Increased (on some 
cveiungs twepty to twenty nve had their anthers opened), 

1 found every momkiife most of them with pollen on the 
stigmata, and keeping a close Watch, I discovered that 
the plant was vkited by several large Sphingidae belong 
mg to the genet'a Cheet&mmpa^ BiJudta 9 r£Amphonyx 
I observed altogeth^ fotwr visits of dn Amphonyx. three 
of a Chaerocampa* ^d ope of a t)ilu6a AU of them 
proceeded m the s«mh manner Holding the body close 
over the style, they dipped thw spiral tongues into the 
tube of the corplli. l^atihg all tbS while Sic antheisso 
violently with the tips df the fbre^wmgs that they dangled 
about with great vtdocity'm every direction The grams of 
pollen beteg itidwered py a sticky substance, many of 
them adh!^ te 11 ^ Witi^ t have chttght an Amphonyx 
vislj« ^ ftowers cons^entweV^ W 
the yellow with poUen 

When waving a flower for another one, some of this 
pollen IS even lost on the fol^e, but by time the msect 
takes Its central position b^Kre the flower the stigmata 
arc likewise torched by the wings and thus some pollen 
Is left on them Some flowers remain without being fer 
tilised, especially m places whore the moths cannot reach 


theth All flowers fertilised m this manner Set 

firuit very^aoon ^ but no flower gave a fruit without having 
its sti^npata poUenised by crossing 
Sel^mHaa^ is uterefi^we excluded, ahd^ tShi is 
fi(tithe^’i|toirea by the fidlowing exnenmdnts •--Iwlve 
floWfirf Weicc Artificially by their own pollen and 

afiexivaxds protected mp , only in one case 

was a ftfUit obtaftied , biA t at|i nSt quite sure whether 
there dtd not comesome poflea on the irigmata of 

this flow^ Cross fertiHsiP^ VIA* likewtae tried m twelve 
flowers^ nine expeim^tAd on in the same even 
ing after the opemng and three the next 

mornmg* Afi the forim^ m aqw with fruit , the latter 
remained stetile. This Ja^ how very short is the 
period of possible fertffisiitm« 

Flowers visited by noefuim niqths are as a jrule either 
targe add of white colour, ^ strong but in 

our Codeta thO former is cfrfalnly nOt the case, and my 
olfactory nerves at least cannot discover any stneft But 
it 1$ well known that insects, especially Lepldoptera, are in 
this respect of a re^dly wondetiul keenness, which enables 
them to track a scent absolutely imperceptible to man. 

As I shall have a considerable crop of Cobasa seeds, I 
can offer some to any botanists who should wish to grow 
the plant A Ernst 

Gardens, April 4 

F S ^As soon as the corolla has fallen off the peduncle 
withdraws slowly amongst the dense foliage, where the 
fruit develops, protected from all kinds of injury 

eFperimental researches in 

ELECTRICITY’^ 

Part III — Tubi. Potential j Pottuital at a Constant 
Distance and Various Pfessmesj A a tun and Phe 
nonicna of flu Elecin A>c 

M essrs De 1 1 Ruc md Muller m the third part of 
their lesearclies on the electric discharge, commence 
by describing a senes of experiments to dctennine the 
potential necessary to produce a discharge m a tube ex 
hausted gradually more and more while using a constant 
number of cells m all the experiments In consequence of 
the life of the battery becoming so much exhausted by the 
method employed the experiments were confined to one 

f aseous meomm, namely, hydrogen Since the completion , 
owever, of the measurements descinbed in the paper the 
authors nave found two other more convenient methods 
foi determining the tube potential, which do not exhaust 
the battery mjunously these are described m an appendix 
The tube, 162, employed was 33 inches long and 2 inches 
m diameter, the distance between the nng and straight 
wire termmals being 29 75 inches the battery consisted 
of 11,000 cells The discharge took place when the 
pressure was reduced to 35 5 mm , 46,7^0 M (millionths 
of an atmosphere), and the exhaustion was afterwards 
continued gradual!) until it fell to o 0065 mm S 6 m 
I n corattiencmg each set of expetunents the deflection of 
a tangent-galvanometer was observed when the battery 
was short circuited By a table previously calculated the 
value of the deflection m ohms of resistance per cell could 
be Tead off, this, multiplied by 11,000, gave the total 
resistatwie of the battery the tube was then connected 
i with the terminals and 2he galvanometer again observed 
tMs gave a less deflection and indicated a greater resist 
ance, vMch, multipbed by ii,qoo, gave the toul resist 
ance of the tube and battery by subtracting the resistance 
of the battery the resistance of the tube was ascertained 
I ColhOg the total resistance R the tube resistance n the 

tube potential V, V The tube potential re- 

R 

quisite to produce a discharge with a pressure of 46,710 
M was found to be 10 250 cells ; this gradually felt untU 

* Expedmentnl Raiw apcheo on the ElectrJ 0 tchargt with it e Chlorul* 
of S Ivor BMtery by Warren Pe t a R le M A. D G*L F R S and 
HnfoW MUUer PhD FRS (TM 7>«« vtA clxiri P < 5 ) 
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a pres$ut« of 0*642 mm., 1,082 M, was reached, the tube- rose, an4, at B*6 |(, it iie<^ired a potential of 8,pj7 caUa 
pot«atial being then only;43o cells, after which it rapidly to produce a discharge. From the experiments ascribed 
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vaiki 4 ns as actually obtained without being sttiootbed. 
Tha figure is a reduction to j V original ; the ab- 

scissae are as the cube-roots of the various pressures in 
miUbi^hs of and show relatively the 

number of mojcculei in a given linear space ; the ordi- 
natei are as ^e number of cells. 

Tbeobservations were again plotted down as in Diagram 
No* Un making the abscissae in the inverse ratio 0? the 
cubefmts of the various pressures in millionths* so as to 
reprint relatively the mean distance of the molecules at 
the yarious pressures in millionths of an atmosphere; 
this has the effect of extending the scale for deceasing 
pressmes beyond the minimum resistance of the tube, 
and Of compressing it on the opposite side for increasing 
pressures* 

The following tables show the number of cells necesstry 
to produce a discharge for various pressures in mllhonihs 
of an atmosphere:— 


rre» 9 tire. 

v; 

Prcfsurc. 

V. 

. Cells. 

Incre«»^«r 
t.ooo n. 

Cell*. 

Increase per 
8,000 

M 


cdli. 

U 

1 

ccHh. 

84s 

430 


23,000 

8,490 







140 

t,ooo 

l.opp) 


24,000 

8,630 







170 

1,500 

1,780 

1,190 

25,000 

8, $00 



■) 

. 



163 

2,000 

2, 190 I 


! 26,000 

8,960 




590 

i 


140 

SfOoo 

2,780 


i 27,000 

9,100 




475 



150 

4,000 

3^230 


1 28,0:0 

9.250 




430 

1 


140 

5.000 

3,660 


b 

8 

9.390 




, 370 

1 


140 

<5,000 

4*030 


■ 30,000 

9 .S 30 


7,000 

4.380 

350 



120 



370 

SifOoo 

9.650 


8,000 

4.750 




120 



320 

32,003 

9.770 


9,005 




no 



3*0 

33 

9.880 


10,000 

5. 380 




100 



330 

3470CO 

9,980 







90 

I x,ooo 

S* 7 to 


3 S.OOO 

10,070 




320 



80 

12,000 

6,030 


36,000 

10,150 




320 



80 

13,000 

6,350 


37.000 

10,230 




280 



70 

14,000 

6,^30 


38,000 

10,300 



■ ■■■ 

270 , 




fS,oco 

6*$0!) 

!' . ■ 

39,oco 

10,360 




260 




iii,oco 



40,000 

10,420 




: : H 9 



55 ' ' 

17.000 









4^l>t000 

^ 0.475 


18,000 

'■'7,630 • 

, . 



45 



' 210 ,■ ■ 

42>000 

i 0,520 


I9i0oo 

‘ 7 . 84 » 




. 30^ 



' rSo' 

43.000 ' j 

10,550 


20,000 

.;^; 8 ,' 003 . 




■ :M ' ': ' 




44 , 003 ; 

iq;58o 







‘ ■ 10 ' 

2t,000 

8,180 


4 S.OOO 

10,590 




160 



10 

22,000 

8.340 


46 ,c 1 co 

to,6oo 




150 



0 

23, COO 

8,490 


47 . 0 CO 

io,6co 



Pressure. 

CeHs. 

fertoMt 

Pres iu re 

CelU. 

Decree e 
per so M 
iufreMe. 






H ' i 


cells. 

^ ■ M ■ 

' 5 va 8 o: . 

, ctlU. 

8 

9,600 . 


90 


** - 

8,460 

tr,400 



. *35 

9 

9,6:0 

100 . 

5.145 






94’5 

10 

7 fS 0 O, 



4,aoo 




420 


60 

23 

7,080 

: 

3,600 

48 


6,722 

3 S« 


30 

i 

1 ■ ' j 

400 

3 .t*o 



6 39 -> 

,332 ^ 


■ 8,670 

45 

40 


sod 




3:0 1 



39 

50 

6,090 

270 

600 

2,280 

45 

60 

5,820 

*95 

700 

1,830 

St 

70 

5 . 6*5 

180 i 

800 

1, 3*5 

80 

S 44 S 

165 ; 

900 


1 

90 

5,280 

i 

1,000 

1,000 



An experiment was made in order to ascertain whether 
there was either any condensation or dilatation of thb gas 
in contiguity with the terminals bilbre the actual passage 
of the discharge. In order to do this an apparatus was 
constructed, as shown in Fig* i* 

It consists of a glass cylinder, 4*35 inside diameter, the 
depth of which is accurately the same in every part, 1 *6 incii, 
so as to insure the parallelism of two glass disks whicli 
close its ends. Its cubical contents exclusive of the ter- 
minals was found to be 3S5 cub. centims. 

These are held in contact with the ends of the cylinder 
by means of screw-clamps made of ebonite, and the 
whole apparatus is supported on a tripod elmnitc stand, 
which is fastened to a square wooden foot. Attached 
^ parallel to the top and bottom glass disks, by means of 
1 flanged-screw rods, are two brass disks wim rounded 
edges, 3 I inches in diameter j these are mmntained at a 
distance of 0^13 inch. 3 3 mm. at which the discharge of 
11,000 cells would only just take place. 

The ends which project through the glast disks are 
furnished with binding-screws for attachmg wires from 
the battety. 

On the side of the cylinder is a tubulure in which is 
fitted a gauge containing strong sulphuric aCid, so as to 
dry the mstde Of the apparatus, and to indicate whether 
any condensation or dilatation of the gas contained in 
the cylinder occurs on connecting the metatlic disks with 
the battefy by means of the contact-key. The edges of 
the cylinder were rubbed with grease,, and care was taken 
to pirove that the apparatus was pertectly tight by causing 
th^ fluid m the limo of the gauge to stand for some time 

S her than that in the bulb* ‘When connectibn was made 
h ;i battery of 9,800 cells, there waa hot the slightest 
indication of any alteration of voiumc>f the contained 
uiir^ so that there was neither tsOndehsation about the 
dieks which woidd have caused a contraction, nor repul- 
sion fr<^ ‘ihe disks which would have caused an expan- 
sion of volume^ The fiiiid in the stem was observed with 
a lens, but hot the slightest motion of it took place. The 
same result ws noticed isv^n ’^heti water was substituted 
for suljphuric acid* $0 far, then, as this apparatus would 
indicate it, the result is entirely negative. 

Potentiai necessary to produce a discharge between disks 
1 "5 inch diameter at a constant distance and at Zfarious 
pressures 

The experiments were made by placing the micro- 
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mcter-idisehaiger, sliown in Fig, 2, under the bclUjar of j 
tth air pump to which was attached a gauge about 36 
inches long in order to indicate tlie pressure of the cou- 
tained gas. In the fir§t instance the disks were adjusted 
to the striking-distance at atmospheric pressure for the 
battery^ 11,000 cells. Afterwards a less number of cells 
was coimected with the disks and the bell-jar gradually 
exhausted until the discharge occurred ; the height of the 
mercury in the gauge was then read oiT. Then a less and 
less number of cells was connected with the disks and the 
operation was repeated. 

In air the discharge took place at ordinary atmospheric 
pressure with 11,000 cells when the disks were 0*13 inch, 
3’3 mm. distant, and with 600 cells at an average pressure 
of 10 mm. 

In hydrogen it took place at atmospheric pressure with 
11,000 cells when the disks were 0*22 inch, 5*59 mm^ 
’distant; and with 600 cells at an average of 14 mm. 
pressure. 


In carbonic at atmospheric 
cells, when the disks were o*J22 inch, 3510(96^ 
distant ; and with ^00 cells at an average pressure ^ 
5‘2 mm. , . ■ ''/o' 

The numbers obtained for air, hydrogen, and -carbonie 
acid respectively were plotted down on millimetre scale 
paper, the abscissa? being 1 mm. «>* -2,500 M, the ordi- 
nates I mm. 25 cells, and curves drawn to give a mean 
of the several observations. These appeared to resemble 
hyperbolic curves so closely that true hyperbolic curves 
were found partly by a geometric construction, partly by 
computation, which would intersect the mean experimental 
curves in two points. The results of experiment were 
again laid down on these new emwes, and it was fount! 
that they did not differ more from them than they did 
from each other. 

The ratio of the transverse axis (pressure) to the 
conjugate axis (potential) of the hyperbolas set out on the 
above-mentioned scale was-- 



For air ... ... 0*9645 

I, hydrogen 1*0170 

„ carbonic acid 1*0090 

The striking distances at atmospheric pressure for 
spherical surfaces 3 inches radius and i *5 inch diameter, 
with various potentials, as given in Part I. page 68, curve 
VIII. and at page 118, also those for nearly flat surfaces 
in pages 73 and 118, were reduced to millimetres distance 
and plotted down in the same way, but not on precisely 
the same scale as the preceding curves for constant 
distance and various pressures. Hyperbolic curves were 
also fouhd>hi^k Intersected the experimental curves in 
two points. 

It was seen in the CAse of spherical surfaces, the result 
having been dbtafeed as the average of a great number 
of experiments, that the hyperbola coincided closely with 
the observations, while for plane surfaces, for which only 
a few experiments were made, the coincidences were not 
quite £0 perfect. N<rv*ertheless, it would appear that the 


law of the hyperbola holds equally well for a constant 
and var>*ing distance as it does for a constant 
Ihitt^ce and varying pressure; the obstacle in the way 
of k dischm'ge being up to a certain point as the number 
of molecules intervening between the terminals.* 

In the two cases of spherical and plane surfaces the 
ratio between the transverse (distance) and conjugate 
(potential) axes of the respective hyperbolas was — 

For spherical surfaces ... 1 *340 

„ msks ... 1*385 

in Part I., the authors 
hkv^ laH down a fresh curve for the striking distance 

* Akximdur MAefMrbwB has puhli^d in the vf the 

Royal So^ty EUbbui^, 3(878, vol. axvit.. an elhhenrate a »4 wrfttl 
research of the ** Disruptive DUeh^e of Electricity ** In air and dKfareht 
gam, and between tehmhals of various forma An abstract of this paper 
will be found lu KATuat, vol. pp, 184, 185. Dr. Maefarkne a 
H olts madiiae and employed higher potentials than those we used : he fo’ ndl 
that the results for the diverge between two dtAs 4 laches in duimetvt at 
various distanods tip to eenUms. ^ with vanoim pressvtm were indsi- 
factorily resented by the hyperbola. 


disks on a scale of lo centims. for a milH- 
piifttre and 5 centims. to 1,000 cells. 

tlaO'Cutve^t^ laid down the following numbers 
were deduced:— 
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varying! direaly with the temperature, increasing and 
diminishing in amplitude as the temperature rises and 
falls. 71^ molecmes in soMs do not travel, from, one 


The remainder of the paper is chiefly occupied with the 
study of the phenomena of the electric arc under various 
conditions of distance, pressure, and potential ; the 
results obtained support the view that the arc and the 
stratified discharge ar« merely modifications of the same 
phenomenon, 

iTo ht continued.^ 

A FOURTH STATE OF MATTERS 

T N introducing the dbcussion on Mr. Spottiswoode and 
^ Mr. Moulton^s paper on the ^'Sensitive State of 
Vacuum Discharges/^ at the meeting of the Royal Society 
on April 15, Dr. De La Rue, who occupied the chair, 
good-naturedly challenged me to substantiate my state- 
ment that there is such a thing as a fourth or viltra-gaseous 
state of matter, 

I had no time then to enter fully into the subject ; nor ; 

P/®Pared, on; the spur of the moment, to marshal 
all the facts and reasons which have led me to this con- 
clusion. But as t find that many other scientific men 
besides Dr. De La Rue arc in doubt as to whether matter 
has beep aho^ to. e^dst ina state beyond that of gas, 1 
will now endeavour to substantiate my position. 

I will commence by explaining what seems to me to be 
the constitution of matter in Its three states of solid, 
liquid, and gps. 

. I. First as to ^bllds : — ^Theie are composed of discon- 
tinuous molecules, separated from each other by a space 
which is rclatively large— possibly enormous— in com- 
parison with the diameter of the central nucleus we call 
mokmk. These molecules, themselves built up of atoms, 
are gaverned by certain forces. Two of these forces 1 
wul hare refer to — attraction and motion. Attraction 
when exerted at sensible di^nces is known as gravita* 
itoju but when the distances are molecular it is called 
mhest0n and cohesiopu Attraction appears to be inde- 
^ndept of absolute temperature i it increases as the 
distance between the molecules diminishes; and were 
mere no other counteracting force the result would be a 
molecules in actual contact, with no molecular 
whatevei^a^ ^ate of things beyond our con- 
would probably result in the 

by the move- 

meirts of the ii^Ividijal ntolocules thom#elve«, movement* 

Sf'" *“ * *® •b' ®«***«y ** 


part to another, but possess adhesmn and tetaia fixity of 
position about their centres of oscillation. Matter, aa we 
know it, has so high an absolute temperature that the 
movements of the molecules are large in comparison with 
their diameter, for the mass must be able , to bear a 
reduction of temperature of nearly 300® C. before the 
an^litude of the molecular excursions would vanish. 

The state of solidity, therefore— -the state which we are 
in the habit of considering as that of matter 
—is merely the efiect on our senses of the motion of the 
discrete molecules among themse^es. 

Solids exist of all consistences, from the hardest meta^ 
the most elastic crystal, down to thinnest jdly, A perfect 
solid would have no viscosity, f.A, when rendered discon 
tinuous or divided by the forcible passage of a harder 
solid, it would not close up behind and again become 
continuous. 

In solid bodies the cohesion varies according to some 
unknown factor which wo call chemical constitution ; 
hence each kind of stflid matter requires raising to a dif- 
ferent temperature before the oscillating molecules lose 
their fixed position with reference to one another. At 
this point, varying in different bodies through a very wide 
rauM of temperature, the solid becomes liquid. 

II. In liquids the force of cohesion is very much re- 
duced, and the adhesion or the fixity of position of the 
centres of oscillation of the molecules is destroyed. When 
artificially heated, the inter-molecular movements increase 
in proportion as the temperature rises, until at last colie- 
sion is broken down/ and the tnolecttles fly off into space 
with enormous velocities. 

Liquids poaaess the property of viscosity— -that is to say, 
they offer a certain opposition to tlte ^ssage of solid 
bodies ; at the same time they cannot permanently resist 
such opposition, however slight, if continuously applied. 
Liquids vary in consistency, from the har'd, brittle, appa- 
rently solid pitch to the lightest and most ethereal liquid 
capable of existing at any particular temperature. 

The state of liquidity, therefore, is due to intcr-molecu-* 
lar motions of a larger and more tumultuous character 
than those which characterise the solid state. 

III. Jn gases the molecules fly about in every conceiv- 
able direction, with constant. collisiom and enormous and 
constantly varying velocities, and their mean free path is 
sufficiently great to release tliem from the. force of adhe^ 
sidn. Being free to move, the molecules exert pressure 
in all directions, and were it not for gi^avitation they 
would fly off into space. The gaseous state , remains so 
long as the collisions continue to be almost infinite in 
number, and of inconceivable irregularity. The state of 
gaseity, titcrefore, is prc*emincntly a state dependent on 
collisions. A given space contains millions of millions of 
molecules in rapid movement in all directions, each mole-^ 
cuie having millions of encounters in a second. In such 
a case the length oC the n«an free path of the molecules 
is exceedingly small combed with the dimensions of the 
containing vessel, and the properties which constitute the 
ordinary gaseous state of matter, which depend upon 
constant collisions, are observed. 

What, then, are these molecules? Take a single lone 
molecule in space. Is it solid, liquid, or gas ? Solid it 
cannot be, because the idea of solidity involves certain 
properties which are absent in the isdated molecule. In 
fact, an isolated molecule is an inconceivable entity, 
whether we try, like Newton, to visualise it as a Ut^ 
hard spherical body, or, with Boscovich and Faraday, t to 
regard it as a centre of force, or accept Sir William 
Thomson’^ vortex atom. But if the individual 
is not solid, it cannot be regarded as a Udifid or 

gas, fo|r these.states are even more due to mter*mblec\dar 
collisions than is the solid state. The individual mole^ 
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cuie«, therttfore, must be dass^ by themselv^ itt a 
distinct state or category* 

The same reasoning applies to two or to any ntunber of 
contiguous molecules,^ provided their motion is arrested 
or controlled! so that no collisions occur between them ; 
and even supposing this aggregation of isolated non- 
colliding molecules to be bodily transferred from one part 
of space to another! that kind of movement would not 
thereby cause this molecular collocation to assume the 
properties of gas ; a molecular wind may still be supposed 
to consist of isolated molecules! in the same way as the 
discharge from a mitrailleuse consists of isolated bullets. 

Matter in the fourth state is the ultimate result of 
gaseous expansion. By great rarefaction the free path of 
the molecules is made so long that the hits in a given 
time may be disregarded in comparison to the misses! in 
which case the average molecule is allowed to obgr its 
own motions or laws without interference; and if the 
mean free path is comparable to the dimensions of the 
containing vessel, the properties which constitute gaseity 
are reduced to a minimum, and the matter then becomes 
exalted to an uUra-gaseous state. 

But the same condition of things will be produced if 
by any means we can take a portion of gas, and by some 
extraneous force infuse order into the apparently dis- 
orderly jostKng of the molecules in every direction, by 
coercing them into a methodical rectilinear movement. 
This I have shown to be the case in the phenomena which 
cause the movements of the radiometer, and I have ren- 
dered such motion visible in my later researches on the 
negative discharge in vacuum tubes. In the one case the 
heated lamp-black and In the other the electrically excited 
negative pole supplies the force majeure which entirely or 
partially changes into a rectilinear motion the iies^ar 
vibration in all directions ; and according to thehxtt^ to 
which this onward movement has replaced the irregular 
motions which constitute the essence of the gaseous con- 
dition, to that extent do 1 consider that the molecules 
have assumed the condition of radiant matter, 

Between the third and the fourth states there is no 
sharp line of demarcation, any more than there is between 
the solid and liquid states, or the liquid and gaseous 
states ; they each merge insensibly one into the other. In 
the fourth state pro^rties of matter which exist even in 
the third state arc abown directly^ whereas in the state of 
gas they are only shawm indirectly y by viscosity and so forth. 

The ordinary law of gases are a simplification of the 
effects arising from the properties of matter in the fourth 
state ; such a simplification is only permissible when the 
mean l^n«h of path is small compared with the dimen- 
sions of the vessel. For simplicity's sake we make ab- 
straction of the individual molecules, and feign to our 
imagination continmm matter of which the fundamental 
properties— such as pressure varying as the density, and 
so forth— arc ascertained by experiment. A gas is nothing 
more than an assemblage of molecules contemplated from 
a simplified point of view. When we deal with pheno- 
mena in which we are obliged to contemplate the mole- 
cules individually, we must not speak of the assemblage 


as Fojr. 

I^ese considerations lead to another and curious specu- 
lation. The molecule— intangible, invisible, and hard to 
t>e conceived— is the only true mattery and that which we 
ca& matter is nothing more than the effect upon our senses 
df the movements of molecules, or, as John Stuart Mill 
exjiresMS it, ** a permanent possibility or sensation.” The 
space covered by the motion of molecules has no more 
light to be called matter than the air traversed by a rifle 
bidlct can be called lead. From this point of view, then, 
matter ie but a mode of motion ; at the absolute eero or 


temperature the inter-molecular movement would stop, 
and although somitking retaining the properties of inertia 
and weight would remain, as we know it, would 

cease to exist 


NOTES 

The Council of the Society of Arts^^have awarded the Alberf 
Medal of the Society of the present year to James Brescott 
Joule, LL.D., D.C.L., F.R.S., **for having established, after 
most laborious research, the true reUtion between heat, electri- 
city, and mechanical work, thus afibrding to the engineer a sure 
guide in the application of science and industrial pursuits*^' 
The medal was delivered to Dr. Joule by the Friuce of Wales 
on Tuesday, when Sir William Thomson received the medal 
awarded him by the Society in 1878. 

The Paris Academy of Sciences has awarded the Monthyon 
Prize to M. Camille FJammarion for hU new work entitled 
“Astronomic Populaire.” It is a Urge 4to volume, with mag* 
nificent engravings, which was sold in loo penny parts. The 
sale in the first year of publication reached 40,000 copies. 

It is stated that M. Coggia, Astronomer to the Marseilles 
Observatory, u ill be appointed Director of the Algiers Obser- 
vatory, where no observations at all have been made since its 
creation in 1864 by Marshal Pelissier. 

The University of Oxford has conferred the degree of D.C.L 
on Prof. Sylvester and Mr, Lister, the eminent surgeon. 

On Saturday, May 5, the local committee of the French 
Association for the Advancement of Science met at Kheims, 
where the next meeting is to l>e held in August. An exposition 
of local industry and archmology will be held. Arrangements 
have been made^or excursions connected with the congress, the 
more notable of which will be to the Han Grottoes, which are 
situated in Belgium. Nothing has been arranged yet as to the 
lectures to be delivered. 

new Principal of the Royal Agricultural College, Ciren- 
Wter, the Rev. J. B. McLcllan, has started a scheme of con- 
gresses or conf^ences which may prove of considerable value to 
agriculture. On Friday, the 5th imt., a goodly number of old 
Cirencester students and protessors, as well as local agriculturists, 
met in the College Hall to discuss important agrictdtural ques- 
tions. The morning session was occupied with the subject of 
cattle diseases ; the afternoon was devoted to agricaltoral stations 
and research. If the papers introducing the subjects were not of 
a very high order, U may at least be conceded that the discus- 
sions which followed brought out some sound information and 
advice. If such congresses as this at Cirencester help to draw 
public attention to the need for some new departure in modern 
and scientific agrtcuUure, an J if they stimulate those interested 
in farming to look to the College as the central authority on a 
subject which that Institution must learn to handle adequately, 
then we predict for them a substaniol success. 

The annual conference at the Society of Arts on the laws, 
administration and inspection with regard to public health was 
opened on Thursday under the presidency of Mr. Stansfeld, M, P. 
The committee had drawn up a programme of subjects for 
discussimi, which were grouped under the following headings 1— 
I. Administrative Organisation ; 2. Amendment of the Law : 
3. Sanitary Inspection and Classification of Dwellings: 4. 
Further suggestions by Sanitary Authorities. In the disciis$ion 
on Thursday the chairman, in opening the proceedings, jointed 
out the desirability of an “inquiry office” being established in 
connection with the Local Government Board, at vrhich local 
authorities might obtain information based on experience, Oh^ 
great hope for the future was that the teaching of the of 
health to children was gradually spreading. The. eonfereuCe 
was resumed on Friday. In reference to the third heading, the 
following resolution was put to the meefing That it is 
expedient that the Metropolitan Board of Works within the 
metropolis, and the County Board within C<«IUW» ^Iwwrid 
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bt dg(i|K>wered by the I^egi^lAture to make provision for the 
inapeetion and sanitary clas^ ideation of dwellrngf^^ upon applica- 
tion "being made by the owners thefeof, and to grant certificate* 
of healthworthiness in different categoriei^i for terms of years, 
according to the perfection of sanitary equipment and fitness 
for habitation of such dwellings ; and to determine the scale of 
fees to be paid for such inspection during construction and 
repair, and also upon delivery la the applicant of the certificate 
of classification awarded to such dwelling. In the long discus- 
sion which followed it was clear that the sense of the conference 
was in favour of some change, but opinions n ere much divided 
as to how inspection and certificates should be brought to bear. 
Among other aiguments it was urged tliat, as Lloyd^s Association 
inspected the construction of ships and granted certificates, it 
would be only an extension of a recognised system to inspect and 
give certificates for house.**. After a protracted discussion, the 
resolution was passed with some few alterations. An exhibition 
of sanitary appliances was open free to the public. The chief 
novelty was the new filtering medium adopted by the Admiralty 
and War Office named Carferal, on which Prof. Dc. Chaumont 
has recently reported so favourably. 

Mr. R. L. Jack, the Government Geologist of Queensland, 
has been carrying out his survey operations under difficulties 
unknown to home geologists. While he and his party were 
pursuing their explorations in the north of York Peninf-ula 
they were attacked by a band of natives, Mr. Jack receiving a 
spear in the neck, which had to be cut out. Fortunately the 
wound, though troublesome, is not likely to be attended with 
any serious or permanent results. North of Temple Bay Mr. 
Jack came upon a hitherto unknown large river, which he has 
named the ** Macmillan.^ 

Thk Datly Neufs gives some account of a recent lecture by 
Prof. Palmier! on earthquakes. Prof. Palmieri went on to say 
that earthquakes have no doubt shorter or longer periods of pre- 
paration. The earth is never perfectly quiet for some time before 
and after a great shock, but gradually sinks into repose or In- 
creases in agitation. The Professor believes that, by registering 
the slight preliminary tremblings and noticing their increase or 
decrease it would be possible to forestall an earthquake about 
three days in advance, just as tempests are now foretold. If a 
connected system of seUmograpbic stations were to be organised 
— the different stations communicating with each other by tele- 
graph— it would be quite possible; hi most cases, to issue warn- 
ings to the threatened district in ttow;: • The scismographic sta* 
tions should be erected by the dlfibrent Governments in quiet 
places where the ground was not liable to be shaken by heavy 
railway trains. 

The illumination of the park of the Industrial Exhibition of 
Melun with Wild candles has been considered successful, and will 
he COTitinued every night during the whole of the summer. It is 
said that the proprietors of the Wild patent will take an injune. 
tion against M. Jamin for an infringement of their patent, alleging 
that his directing frame is not an independent invention. 

M. W, DK Fonviellr has discovered that the intermittent 
current of the frame of his electro-magnetic gyroscope can be 
made continuous if the magnet is replaced by an electro -magnet 
worked by an interrupter. 

The French Government has taken an important step in the 
education of the p^ple ; a course pf teaching in agriculture has 
ordered to be introduced Intq every primary school in the 
country, 

Mbssuk. Macmillan and Co. have published a sixth edition 
of the late Pibf. George Wilson's wtU-known little book, “ The 
Five Gateways of Knowledge.*' 


Chemists engaged in the analysis of alcphoUc liquids will be 
able shortly to possess an elaborate and complete series of tablea 
of spirit, gravitief*, prepared by Dr. Thoft, Stevenson,, of Guy’s* 
and to be published in handy book size by Mr. Van Voorst. 

Mr. G. Ambrose Pogson, British Vice-Consul at Hamburg, 
wrftcs to Jthe Times from that place, under date June 12, as to 
'‘St. Elmo’s Fire” t — A series of thunderstorms, he states, has 
lately i assed over Hamburg. During the nth dust, the air was 
densely charged with electricity; the storm broke about 10,15 
p.m., lasting until ii p.m., during which time, at very short 
Intervals, from my station, about 1,200 yards distance from the 
copper-roofed tower of the church, known as St. Jacobi, 
about 300 feet high, I saw this phenomenon apparently resting 
about 30 feet from the summit of the steeple. The colour 
was a reddish purple, and reminded one Somewhat of burning 
potassium. From repeated comparisons with other objects during 
the lightning flashes, I judged these fire-balls (two w ere several 
times visible) to be from 4 feet to 6 feet in diameter. The longest 
duration that I timed was 42 'seconds. This passing away ' of 
such dense masses of electricity by induction was visible some 
twenty times, but whether performed silently I had no means of 
ascertaining. From the apparent size of flame and the non- 
lighting quality of the colour, I estimated it as equal to 10,000 
candles. The colour was doubtless the effect of the glare of the 
copper roof. 

During 1881 no less than five exhibitions will be held at 
Frankfort- on dhe-Main, viz,, a patent exhibition, a hprticultur.il, 
a balneological, an industrial, and a tanner’s and furrier’s cxhF 
bition. 

A MEETING of the members of the Aeronautical Society of 
Great Britain will be held at the Society of Art?, Adelphi, on 
Monday, June 21, for the reading and discussion of papers, and 
generally for the advancement of the Society’s interests. The 
chair will be taken precisely at 8 p.m. 

We are requested to make the following announcement with 
regard to the Sunday Art Exhibitions of the Sunday Society : — 
On Sunday, June 20, the first exhibition at the Hanover 
Gallery, Including Hans Makart’s great' picture of the Entry of 
Charles V. into Antwerp, will be open to the members of the 
Society, and on the two following Sundays, June 27 and July 4« 
the public will be admitted by means of free tickets, which will 
be issued to those who apply by letter, sending a stamped and 
addressed envelope to the Honorary Secretary, 6, Dudley Place, 
W, On each Sunday the Gallery will he opened from 3 till 
9 p.m. ITie Grosvenor Gallery will he opened to the members 
of the Society on Sunday, July 25, and to the public on Sunday, 
August I, by tickets to be had on written application as above. 

On Saturday the Geologists’ Association and the West Fondon 
Scientific Association make a combined excursion to Croydon 
and Riddlesdown. 

The additions to the Zoological Society’s Gardens during the 
past fortnight include a White-throated Capuchin (CWisf 
/eucus) from Central America, presented by Miss Baker ; a 
Toque Monkey {Mcuacus pi/eatus) from Ceylon, presented by 
Mr. H. P. Brcnan; a Brown Bear {{/rsus arcitu) from Asia, 
presented by Mr, Chas. Overbeck ; a Pig-tailed Monkey {Macacus 
nemesirinus) from Java, prcfscnted by Mr. W. C. Lawes; a 
Macaque Monkey {Mactuus from India, presented 

by Mr. T. H, Adey; a Black-eared Marmoset {Hapak peniciihkt) 
from South-East Braei), presented by Mr. G, Mantell; three 
Slender Loris (Laris Rraeiits) from Ceylon, presented by Lord 
Lilford, F.Z.S. ; a Dingo D<^ {Cants slia^a) from Australia^ 
presented by Lord Ernest Gordon ; a White Pelican (JP^icanus 
anacrataius) from North Africa, presented by Mr. J[. Sinumds ; a 
Musky Lorikeet (Tricha^hssm concinnus) iteim Australia, pre* 






tented by Mv^ A, It. jMdaf»c& j <t Hortfield^a Tortoise 

^om Afghftnieteiif presented by Opt Cottmt 5 ‘^o 
Sttkobth Sn«ke$ (CbmirW'Af /^ presettted respedive^ 

Mr. W. Peaiiy end :i!t Tho«. J. Mann ; two Vdlow-bteSed 
Troupieb from Mexico, presented 

by Mir liV, Ai ConVlin j a Jaguar {Feiis onga) from Bolivia, i^wo 
Common Boas {Boa constrictor) from Savanilla, deposited ; , a 
King^tailed Lemur {Lcniur cotta) from Madagascar, a Ludio 
Monkey {Cmofithccns a Mona Monkey {Ccr<opi(hecus 

mona), two Rus*s Weaver Birds {Qudca russi)^ two Cin«eous 
Waxbills {BstrcUta citmlcscms')^ two Crimson -cared WoxbiHs 
\Bstrtlda phcenicoHs) from West Africa, a Black^footed Penguin 
i^Sphemscus dmi€rsus)i a I.evaillant^s Barrot {Pmocephalusrobustus)^ 
from South Africa, a Brahminy XCite {HcUiastur indus) from 
Bouth Asia, a Brown Crane {Grus canadensis) from North 
America, a Double-crested Pigeon {Lopholcctnus anUtrcticus) from 
North Australia, two Swift Parrikects {Lathomus discolor) from 
Tasmania, two Victoria Crowned Pigeons {Goura victoria) from 
the Island of Jobie, four Bengal Weaver Birds (Pheous bm- 
^alensis) itova India, a Red Lory (Eos rubra)^ an Ornamental 
Lorikeet ( Trickoghssus omaius) from Moluccas, a White-billed 
lpeiXX^\itt\.{TanygHat/tus albirostris) from Celebes, a Noble Macaw 
{Ara Hobilis) from Brazil, two Yellow-fronted Amazons (Chrysotis 
ochrocephala) from Panama, a White headed Parrot {Pionus 
smUis) from Mexico, two Black-headed Conures {Conurus 
nanday) from Paraguay, two Silky Marmosets {Midas rosnlia) 
from South-East BrazU, a Lcucoryx Antelope {Oryx leucofyx) 
from North Africa, a Common Otter {Lutra vulgaris\ British, 
three Chindiillas (CbincMlla lanigera) from Chili, an Upland 
Goose {Bernicla magcllanica) from the Falkland Islands, three 
Ashy-hcaded Geese {Bernicla poliocepkala) from South America, 
l^urchased ; an Anoa (Anoa dcpressicomis) from Celebes, received 
m exchange; an Axis Deer (Cervus axis)^ a Japanese Deer 
(Certm siba), a Geofll‘oy*s Dove {Penstera geojpf'on)^ a Wonga- 
Wonga Pigeon {Leucosarcia puata)^ a Turquoisine Pacrakeet 
(Euphema pukhdla)^ bred in the Gardens. 

i 

OUR ASTRONOMICAL COLUMN 

Favb's Comet; — D r, Axel-Mciller commences bis ephemeris 
of Fayc*s comet for the present year on July i, when its distance 
from the earth wUl be a '00$, and that from the sun 2*53 ; the 
perihelion passage will not take place till Jonuai^ 22, iSSi, The 
intensity of light corresponding to the comet's distance.^ on July i 
Is 0*039; in 1844 it was observed with sensibly the same intensity, 
the value for the last observation with the iS-inch refractor at 
Pulkowa being 0*035. comet attains its greatest bri^tness 
in the middle of October, when the value corresponds to that at 
the^last observation in 1858, with the 9 'd-inch refractor at Berlin 
on ‘October 16. At discovery by M. Faye in 1843 the theoretical 
intensity of light was 0*54, which has not been approached at 
any of the subsequecit returns, The following positions arc 
taken from Dr. Axcl-MdUeris ephemeris, w’hich is calculated for 
Berlin midnight, or about iib. G.M.T, 



Hlaht 

Declirift- 


Wight 

Decliita- 


Ascension. 
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Ascetwiun. 
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h. m. ». 



h. m. s. 


July 1 .. 

*3 5 as 

■ • + 7 S 3 -S 

July 17 . 

-23 13 17- 

. 4- 9 34 'S 

3 - 

.as 6 38 

... 8 77 

» 9 . 

- 23 *3 57 . 

• 9 44 ‘« 

s 

. aj 7 47 

... 8 21-4 

21 . 

. 23 *4 32 * 

• 9 54*6 

7 - 

■ 33 8 Sa 

... 8 34'8 j 
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-2315 

. 10 3*6 

9- 

■23 9 S 4 

8 477 

25. 

■■ 33 *5 ^7 * 

. 10 12*0 

rt .. 

. 83 10 51 

... 9 O’l 

27. 

-23 IS 47. 

. 10 t9*7 

■■ ■■■13... 

. 83 n 44 

... >> ta-i 

29 - 

.. 23 16 2 . 

. 10 26*6 

. 15 ... 

83 13 33 

...+9 a 3‘6 1 

3 ^ • 

.. 23 16 12 . 

. + 10 32*8 


The comet Win arrive at its least distance from the earth (1*09) 
on October 3. So far as can be foreseen without calculatioa or 
the perturbaridns riie comet is not likely to exhibit a degree of 
brightness approaching that in the year of its discovery by M. 
Faye, until ^ 

While Faye’s comet Is followed up by Dr. Axcl-MoBer in the 
same admirable manner as for many years past, calculations 
relating to other comets of short perm are in the hands of the 


fdibwing iiiai^ the ktet Report of 

of the Jmpctiial 

vatozy^, Pulkowe, proceeds with the perturbatioiui of %eke79 
comet, taking up the work where It was left by the iete Dr. y* 
Aston ; Brorteira comet is undeJteken W Prof. R. Sohijilse of 
Dbbeln ; D’Afriest'siby M. Levaau of IParls ; Wiimeeke^a 
Prof. Oppohser of Vienna; Tempd’s comet of 1867 hy Ml 
Gautier >of Geneva ; Tempet^s second comet (1871)) ^ Ml 
Schulhof of Paris ; and Tattle’s comet, due in the year by 
Mr. Ormond Stone of Cincinnati, The exceptioiial case of 
Biela’s comet is hot provided for. 

Tub Great Southern Cohet or iSSa— Dr# M. W* 
Meyer, of Geneva, assuming for the, period pf revolution ofvthis 
comet the interval between |the perihelion passage pf the gru^t 
comet of 1843 and that of the comet in 1880, oorrespohaing to a 
semi -axis major of 11*0869, has adapted the otherl dements of 
the orbit thereto by means of Dr. B« A. Gould’s observations at 
Cordoba on February 6, 12, and 19, covering an interval which^ 
so far as we know at present, is only one dayiess than the whole 
extent of accurate omervation : the Cprdoba observations of 
Febmary 5 await the meridional observation of the comparison 
star, which is not found in our catalogues : it may be well deter- 
mined at one of the observatories of Southern Europe. Dn 
Meyer's results are as follows i — 

Perihelion passage, 1880, January 27*44242 G.M.T. 

Longitude of perihelion 278 22 47 ) Mean equinox, 

,, ascending node ...356 16 43 { i88o’o 

Inclination of the orbit 36 52 13 ^ , 

Log. exccntricity (=log. sine 9*9997682 or ^ = 88'' 7' 41 *’ *55 

Log. perihelion distance 7*7720095 

Motion retrograde. 

The aphelion distance in this orbit is 22*1679 (Ih® earth's mean 
distance Dcing taken as unity), and at aphelion the comet is distant 
from the orbit of Uranus 13*15. The nearest approach to the* 
orbit of Jupiter, about 3*1, takes place when the true anomaly 
is about *176“ 35'. The comet’s orbital velocity at perihelion is 
338 miles in a second, and that at aphelion 477 feet in the same 
Interval. 

Minima of Algol. —T he following times of geocentric 
minima of Algol, observable in this country during the ensuing 
quarter, are deduced from the elements given by IVof. Schonfeld 
in his catalogue of 1875. Considerable perturbations of epoch 
appear to have taken place during the last five years, as we have 
previously noted In this column, and from the caurise of the 
errors of calculation it seems quite possible that tbe^ computed 
times may be nearly a half-hour too late. Systematic observa^ 
tions of this variable are now much to be desired, and it may be 
hoped that one or more of the many zealous amateur-astronomers 
here will devote attention to it. Ihc perturbations to which we 
have alluded were particularly evident in 1876, and the error of 
the calculated times attained a maximum in the following year, a 
mean of seven observations by Prof, Julius Schmidt at Athena 
showing that the computed epoch was too late by forty eight 
minutes. The following epochs are directly comparable with 
observation : — 

k. ni. k* , 

July iG ... 12 39*0 G.M.T. Aug. ... 12 47 ’9 G.M.T. 
19 ... 9 ^7’S 9 3^‘4 

Aug, 2 ... 14 i 9'6 ,, Sopt# 14 **’ *4 ® 7‘7 If 

5 ... u 8*2 17 ... »» 

22 ... 15 59'4 II 20 8 4*8 


PHYSICAL NOTES 

Accord INO to our contemporary V EleetrkitS^ M. ExAer, bf 
Vienna has discovered that a bUmuth antimony pair imme^ed' 
in a gas Incapable of acting chemically on either or these metals 
yields no current when one junction is heated. Also that if ^wo 
bars of copper are soldered together to form pair ” no^ettiftreht 
is produced when either juuetion is heated In air (as would ; 1 >e 
expected in a circuit ot one metal), not even when both strljM 
are exposed to the action of chlorine ; but that if one strip 
U exposed to chlorine gas and then one junction be wamed a 
thermo-electric current is set up. Accompg to Emr therefore, 
all so-called thermo-electric currents due to chemical action# 
It would be easy for some of our ardent yCfUng phlMcisls to 
to the test this very remarkable announcement, and see whether 
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* « i niftW CApIilttry etectpain«ter desoHbed by H. Debrun in 
m Pkpi^€ ^May), the microsco^ is dispensed 
i|d 4 Om se^bility obtained by. Inclining the tube, 

Whicm is sli^ The capillary tube is bent into a 

tqinev^iftt aigfxag s|upc» the two tumed-up ends opening into 
^ger tubes, and with the mercury in thcf^e wires are connected. 
The support can be turned in a vertical plane, so as to give the 
middle part of the capillary tube any desired inclination. 

M, CroVa commends, for photometric purposes {Journal dt 
Pkysiam^ May), M. Prazmowski’s wlariscr, which is a Nicol, 
with faces normal to the axis of the prism, the two halves of 
which are joined with linseed oil. It requires large pieces of 
spar* and the joining ia long and difficult, but there arc several 
advantages. Thus the layer of oil (unlike Canada balsam), 
causes hardly any loss of light ; its index, 1*485, being nearly 
equal to the extraordinary index of spar, the polarised field is 
limited on one side, as in Nicjls, where the total reficction of the 
ordinary ray commences, by a red band ; but these cond limit, 
corresponding to total reflection of the extraordinary ray, is 
thrown out of the field of vision ; the angular value of ’ the 
polarised field is thus increased. The increase of field, the 
an^lar separation of the only coloured band, and the direction 
of Its bases, normal to the axis, are qualities to be appreciated in 
certain cases. 

According to some recent experiments of M. Goulier, the 
coefficient of expansion by heat of a metal is independent of any 
pressure put upon the metal, and is the same uncter a stress of 
traction as utufer one of compression. 

Mr. W. P. Johnson gives an account in the Philosophical 
Magazine of a new use otthc telephone. It is sometimes neces- 
sary to grapple and lift a faulty cable, and if it lies in the water 
along with other cables of similar exterior make it has hitherto 
been impossible to decide, [without cutting it apart, on the 
identity of the grappled portion. To avoid the obvious evil of 
having to cut and splice the cable unnecessarily, it is now sup^- 
gtiUea to employ the telephone on an auxiliary parallel wire in 
which the indnetion may be sufficiently strong to enable the elec- 
tricians in charge to read the signals which may be sent into the 
cable, and so identify it. 

Tiik following pretty experiment, devised by Mr. R. H. 
Eidout, iliustrates the surface tension of mercury. A shallow 
tray, six inches by three, is supported on three levelling screws, 
and inclined just so that the mercury does not flow over the 
Upped edge. If now a small quantity of the licpiid be set flowing 
oyer the edge it will draw the rest of the liquid over with a 
siphon -like action. It is difiicult, however, to get the surface so 
clean that no adherent trail should be left, man‘ing the complc* 
tion of the experiment. 

The expansion of glass by heat may be demonstrated as 
follows If— A glass tube of narrow bore and about eighteen inches 
long R bent round in the shape of a horse-shoe, so that the free 
ends are within a millimetre or one another. Between these ends a 
coin may be held, being nipped between the ends of the rod and 
held there by the grasp due to the elasticity of the glass. If 
now the outer portion of the curved part be unarmed, the ends 
open slightly and the coin drops out. This experiment is also 
due to the ingenuity of Mr. Ridout. 

The phenomenon lately diiwovcred by Hall of the action of a 
magnet in altering the |>ath of a current of electricity In the 
conductor which carries it, has formed tlie starting-point for two 
investigations, which have appeared separately In the Wimtt 
AmHgiTt by Boltzmann and von Ettlngshausen respectively, in 
which th^ point out that this discovery may be applied to 
deternime the absolute velocity of electricity in a conductor, 

M. LovGHiNiN has published in the last fascicule of the 
Jimrnal of the Russian Physical and Chemical Society (vol. xti., 
fasc. 4) a note on his important work oh the heat wdiich results 
from the burning of several alcohols, the substances experi- 
mented on are burnt in a jet of oxygen ia a glass vessel which 
IS pla<^ in the water of a. caloribieteri The figm'es ore : For 
nornm pnipyHc aluQhdL 481 ‘6 oUurles for one molecule; iso- 
propylic alcohol* 479 ciUories ; isobufyhc alcohol, 638*6 calories. 

. Mft, GAiit Bock hHt Ultity ieMtaiid to London nltef hi* 
imirne^^ dn Borneo, bringing udth 1dm a magnificent series of 


portraits oi the native tribes of that island, -^^th Byaks nnd^ 
xbrest people^-^aken xvi water oolourfi. These, we vttnderitand«^ 
are to oe rtimduced, at the expense of the Dutch GoytrnmenU 
by ohromdiUht^gmhy, and vriU illustrate his yepmt on the 
journey, which li to be read in the first instance before the 
Royal Geograplxieat and Arfihrbpological Society of HoUand/ 
{^ending the. pulriicatton of this report, Mr. Bock refrains, at the 
desire cS the-Dutdi Government, from andcipatuig it in England 
even by a preliminary .sketch The varieties of type^ the 
methods of adornment, the manner, and to some extent the 
religion of these distinct races, are allbrou^t out in Mr. Bock's 
faithful drawings taken from the life on the spot, which form, 
over and above the objects for whi<fit the journey was taken, a' 
splendid contribution to ethnography, the publication of wh&h 
will l>e looked forward to vvith interest ; the greater perhaps If 
Mr. Bock were permitted to give some further slight outline tiian 
has already appeared in the pages of NAtURE, Mr. Bpek to 
also made an extensive collection of the swords, lances, blowing 
tubes, and shields (some of the latter covered with human hall), 
which arc used by the natives. He seems to have had the happy 
knack of making friends of the savages whom others liave found 
mmxlerers, and nas brought himsdf back alive to receive the 
honour that is his due. 

The current number of the Geographical Society's Proceedioi^s 
opens with the Rev, C. Majdes* very interesting paper on Masasl 
and the Rovuma district between I^ake Nyassa and the cafet 
coast of Africa. The Rev, C. T. Wilson's and Mr. Felkifl's 
brief notes on Uganda and the journey through the Nile region 
are also published, and arc followed by an account of that rare 
occurrence in Dominica, a volcanic eruption at the Grand 
Soufin^re, which took place on January 4. The gec^raphical 
notes include a list of latitudes in Central South Africa, Mr. 
F* C. Selous’ explorations on the Zambesi, See. (of which full 
accounts are to be published in a later number), and a journey in 
Damaradand and l:^yond the River Okavango. An allusion is 
also made to Mr, Wbymper's ascent of Cotopaxi, and to a 
proposed exploration of some of the unknown affluents of the 
PurCis. Among the remaining notes is a long account of the 
country of the Mijjertain Somalis, and of recent exploration in 
Central Australia. Col, H. Yule furnishes an obituary notice of 
General Madeod, wdiose pioneer journey into the interior of the 
Indo-Chinese Peninsula in 1836“ 7 is, we fear, now almost 
forgotten. The map this month is that of the central portion of 
South Africa, illustrating Dr, Emil Holub's journeys, and con- 
structed in part from his oiiglnol drawings. 

Dr. liMn. Bessels, who was with Hall in the Polarh^ hopes 
to undertake a new Arctic expedition in 188 1 on funds sUb- 
scriVied in America. He will establish a station at Uie entrance of 
Jones Sound, where a scientifle staff will be located, consisting 
of an astronomer, a physicist, a geologist, botanist, and zoologist. 
Intercourse will \>e kept up with the settlement of North Green- 
land by means of a yacht, ns w^ell as with the whalers. 

Signor Cristoforo Negri, President of * the Italian Geo- 
graphical Society, and meml)cr of the Geographical Society of 
London, has just published an interesting pamphlet at Genoa, in 
which he warmly advocates the proposed Italian Antarctic 
expedition. He demonstrates the importance not only to science, 
but probably also to trade, of such an expedition. A special 
circumstance increases the desirability of this Italian Antarctic 
expedition. In 1882 the transit of Venus will again occur, but 
after that not again for a hundred years. The Italian expedi- 
tion, therefore, finding itself in 1882 at some ijolnt of the 
Antarctic circle, would be able to observe this phenomenon 
under favourable conditiDna. Signor Negri believes that the 
expedition might be made with a single vessel at no very 
extravagant cost, perhaps 600, ocx) to 700,000 Italian Ure, It 
would spend two winters, returning to Da Plata, i( necessary, 
during that period, to re-provision and re- coal the ship. 

AT the last meetinij of the Russian Geographical Soclefy the 
Secretary intimated that M. Potanin continues bis exploration of 
North-Western Mon^lia. The Society has just received from 
him a part of his cwlecUons, and expects soon to vecelve hU 
detailed report. M. Tia^in, who stays on Novaya Zemlya for . 
the exploration of that island, has brought t(^elher a very good 
collection of plants, and has made interesting communicatioM: 
os to the geography of the island. As to new eiq>editionR, 
the Society proposes to send M. Mereshkovsky to the Crimea for 
ethnogrsqmieaVind arohreological explorations, and MvMalakhoff 
to the Middle' Ural Mountains for zoo-geogmphical invesHga- 




ikB MAT(/JtE ■■■m 


tipns. M. Mttikofif presented a report of the Committee 
Appointed to discuss the subject of a thorough historical and 
ethnographical exploration of Bulgaria, Col, Lebedeir presented 
a sketch of the orography of the Balkan peninsula, according to 
the last geodelical ana topographical operations in Bulgaria l>v 
officers of the Russian General Staff. The orography of much 
of the Balkan peninsula has been pretty well studied, a complete 
trigonometrical report having been c >n)pleted, and a relief-map 
on a large scale, like that of the Caucasus, is now in preparation. 

A LIVELY controversy having arisen between the cantons of 
Geneva and Vaud as to the importance of the dam erected at 
Geneva with reference to the level of I.ake Leman, the Jotirnal 
(U published during the past month a series of papers 

by M, H. de Saussure on Lake Leman, the changes of its level, 
the destructive acti ni of its waves, and generally on its physical 
conditions. These papers have a great scientific value. We 
notice also several papers on the same subject published by the 
GazitU fifV Lausanne in answer to M. de Saussure’s articles. 

We notice an interesting note by MM, Polonsky and Meyer 
on that part of the eastern shore of the Caspian which is de- 
scribed as Tentiak‘Sor, and is a former Ukc now transformed 
into a series of lajoons separated by muddy spaces. Its 
origin is explained by M. Meyer by a falling of level of the 
Caspian. Prof, l.enz having made an incision in a rock at 
Baku in 1830, the subsequent measurements showed that the 
level stood — in 1837, r6 feet lower; in 1847, 0*7 feet higher; 
in 1848, I '3 foot; in 1852, 2‘9 feet; in 1853, 2*5 feet; and in 
1861, 3*9 feet lower than iu 1837. This circumstance would be 
in complete accord with the general diminution of water in all 
^iatic lakes, and would perfectly explain a multitude of 
important physico-geographical phenomena. 

Hekt V. of Petermann's MiUheUungen begins with an article 
by C, Marten, on the Inhabited Part of Cliili South of the River 
Valdivia; Dr. Bebm gives some collected information on the 
gold-fielda of Wassa, on the Upper Ankobra, north from the 
Gold Coast ; Dr. Junker narrates his journey through the Libyan 
Desert to the Natron Lakes ; and Herr Bernhard von Struve 
writes on the history of trade-routes in East Siberia* The 
Eig^nzungheft No, 61 consists of a physico-geogra^ical account 
of the Portugnese Mountain group, the Serra da Estrella, with 
special reference to ks fbrcstal conditions, by Herr J. RivoU. 
In the June number Dr. A. Regel gives an interesting account 
of a visit he made last year to Turfan, in Central Asia, Dr, 
Emin.Bw describes his Journey from Du file to Eatiko in Decem- 
ber, 1878, and January, 1879. Herr Lindcmann gives some 
statistical information on the forests of Bavaria in connection 
with a map of the Bavarian Spessart. Herr E. R. P'legcl gives 
a detailed narrative of his journey in the Henry Venn in July 
and August lost year, up the Binue, from Gandc to I^jen. 

The yapjn JIfai/ states that development in the trade between 
Japan and Corea is confidently anticipated in cons equence of the 
opening of the port of Gensan. The Japanese residents at 
Fusan, in the south of the Corean peninsula, arc said already to 
exceed 14,000 in number, and we may therefore hope that we 
shall soon have more detailed information regarding the interior 
of the country than has hitherto been accessible. 

The Melbourne correspondent of the Co/ontes and Imiia states 
that Mr. White, of the Reed Beds, near Adelaide, has fitted out 
the schooner ii/rm, and has left on an exploring cruise to New 
Guinea for the pu'^pose of making natural history investigations, 
which arc expected to occupy two years. 

In the introduction to his lately published report on the trade 
and commerce of the Caucasian Provinces, Mr. I.yall, H, B ^L's 
Comul for Tifiis and Pott/'^ves a succinct account of the geo- 
graphical features of this region, accompanied by remarks oa its 
climate, resources, communications &c. Though the informa- 
tion i> not TCrhaps entirely new, it is interesting to be able to 
take in at a ^ance so much relating to a tract of country which 
is daily becoming more aud more important. 

Col. P'latters, who had left Wargla on March 15 with a 
column of 100 men for an exploration in connection with the 
intended Trans-Aigerion Railway, returned to Wargla on May 
20, after liaving travelled 600 miles in the direction of Raoi, 
without meeting any oppo^tion from the natives. He intends 
to resume his expiorauons in the months of Septen^er or 
October, in another direction. He was unable to discover 
the Ighorghor Wed, which is marked on every map. 


From .Augu«t 5 to to next the French Geographical 
will meet at Nancy for their triennial meeting. 

"We have received Parts la to 16, 'each containing three maps» 
of the new edition of Stieler^s ** Hand-Atlas,'* 

The Russian Department of Estates has just published ’ aih 
interesting atlas o^six maps, representing the distribution of 
soils in Russia. The atlas is acconqianied by a text by M, 
Dokoutchaeff. The maps were drawn five years ago by M- 
Tchaslavsky, who has studied this subject during tmny years. 


THE RO YaL OBSER VA 7 VR Y 

'T'HE following* are the paints that seem to us of most interest 
**■ in the Report of the Astronomer-Royal to the Board of 
Visitors at their recent Visitation 

The Admiralty have decided not to proceed with the erection 
of a new library at present, though the space has l>ecn cleared^ 
admitting of the erection of a building fifty by twenty feet. The 
Astronomer- Koyal propofscs to erect here a room of one story, 
but with galleries at mid-height, so that there would never be 
need to use a ladder. Among other changers occurring in this 
clearance, he has removed the electrometer mast (a source of 
some expense and some danger) ; the perfect success of Sir 
William Thomson's electrometer rendering all further apparatus 
for the same purpose unnecessary. With regard to the libra^ 
the Report states that no change has been made in plan, but in 
some departments the number of books has increased rapidly. 
** Fundamental astronomy advances slowly, magnetism is almost 
stationary, geodesy progresses, photography and spectroscopy 
increase very fast, and metcorolo^ the most rajiidly of all. The 
Transactions of foreign Academics increase in number. This is 
owing, I ima;:inc, to the general scientific activity, both of Aca- 
demicians and of private men of science, in most foreto 
countries, and to the faciliiies given for transmission, by the 
courtesy of publishers and by the extension of book post.** 

Under the head of Astronomical Observations, the Report 
fays: ** The >un, moon, planets, and fundamental stars are the 
regular subjects of observarion on the meridian, special attention 
being devoted to the moon, which is also observed at every 
available opportunity with the altazimuth. Other stars are ob- 
served from a working catalofjue of about 2, 500 5 tars, wdth which 
good progress has been made m the past year, though a large 
number of stars still remain for observation. About i,loo stara 
were observed in 1879.” Between May 20, 1879, and May 9, 
1880, the following observations were made With the transit 
circle 4,164 transits, the separate limbs lacing connected as 
separate observations ; 3,953 circle-observations ; with the reflex- 
zenith tube, 23 jjairs of observation of y Draconis ; with the 
altazimuth, 713 azimuths of the moon and stars and 352 zenith 
distances of the moon. A set of micrometer-mcaRures of the 
outer fatelUte of Mars and several reu of meofures of the satel- 
lites of Saturn, were obtained last autumn with the south-east 
equatorial, and a few drawings of Mars and Jupiter were matle 
near the time of opposition, A remarkable proof of the excep- 
tionally bad weather of last summer is found in the fact that in 
July it caused the lo s of a wlrolc month’s observations of the 
sun. 

Under the heading of Spectroscopic and Photographic Ob- 
servations we find- the following statement The sun's 
chromosphere has been examined oa thirty seven days during 
the period to which this Report refers, and on thirty-four days 
prominences were seen. Wnenever ^Practicable, the appearance 
of the prominences as seen on each of the chromospheric lines 
has been recorded, and on four days a detailed examination of 
the whole spectrum of the chromosphere was made at twenty- 
four points of the sun’s limb. Three sun-spots have been ex- 
amined with reference to the broadening of lines in their spectra, 
and fifteen photographs have been taken of the spectra of three 
sun spots. As regards the spectroscopic determination of stan- 
motions, 113 measures have been made of the displacement of 
the F line in the spectra of 29 stars, 44 of the line in 19 star?, 
and 6 of the ^4 line in 3 stars. Of these 51 stars 2i had not 
previously been exainined. In the case of three of the stars a 
dispersive power equivalent to that given by fifteen prisms of 
6o* was used. The stars are taken Som a working mt of 150 
stars, which inay eventually be extended to include aU stars 
down to the fourth magnitude, and it is expected that in course 
of lime the motions of about 300 stars may be spectroscopkally 
determined. The spectra of comets r (Swift's) and ^ (PalUaV) 
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187^ tmd of the ^pot on Jupitor, have been examined, but 
no oertain teeults obtain^. Between 1879, May 20, and 
1880^ Mav 9, phot^M^pha of the san were taken on 145 4^?, 
and of tnese 270 Mve been selected for preservation. The 
photogr^hs show a complete absence of spots on 64 days out of 
t45« whilst in the preceding year there was a similar absence of 
apots on f2t days out of 150, The epoch of inmimum appears 
to have occmtd about the beginning of 1879, and since last 
October the outbreak of spots has been very marked,” Various 
spectroscopic and photographic results, it is stated, have been 
comuninicated to the Committee on Solar Physics, with whom, 
the Report states, the Observatory is in friendly communication. 

Under MagneUcal and Meteorolo^jical In^itruments we are told 
that the Thomson electrometer ia in excellent order, In the 
warm weather of summer, and in winter when much artificial 
h^t is used in the basement, the photographs have been unsatis- 
factory, but we are endeavouring to rem^y this by cutting off 
all communication with air from the basement. In the winter 
the register was frequently interrupted by the freezing of the 
water ta the exit-pipe. A basin (with cesspool) has been recently 
constructed to carry off the water discharged from this pipe, 
'rhe action of the photographic barometer appears to have been 
im^oved by the slight clmngcs mentioned in the last Report, 
and small movements are in many cases excellently shown, A 
new pressureT^lc with springs has been applied by Mr, Brown- 
ing to Osier’s anemometer, and it is proposed to make such 
modification as will give a scale extending to 50 lbs, pressure on 
the square foot. Other parts of the instrument have also been 
renewed. An arrangement for slow m-)tion of the barrel, which 
was much wanted in adjusting the recording paper, has been 
fitted to RoWnson’K anemometer. It is in contemplation to alter 
the photographic cylinders of the magnetometers, barometer, 
thermometers, and earth-currents apparatus, so as to make the 
time-scales of all the magnetical and meteorological instruments 
the same.” 

Some interesting information U given under the head of 
Reduction of Magnetical and Meteorological Observations. 

The following are given as the principal results for magnetic 
elements in the year 1879 : — 

AptJroximate mean westerly 
declination 


18" 40' 


Mean horizontal force ... 


j 3*911 (in English units). 

I 1*803 (in 


; (in Metric units). 


( ^7 315 5 (by 9-mch needles). 

Mean dip ^ 67 36 54 (by 6-inch needles) 

( 67 37 47 (by 3.inch needles). 

On the appucation of the Committee on .Solar Physics, the 
eeparate daily values of the diurnal range of magnetic declination 
for the years 1848 to 1858 have been supplied to Prof. Balfour 
Stewart.” 

The Report goes on to say: — “The Victors at their last 
meeting suggested the advantage of preparing a digested account 
of the magnetical results obtained at the Royal Observatory 
from 1841 to 1876, similar in some respects to the account of 
meteorological results recently published. A beginning was 
made by preparing the monthly means of diurnal inequality In 
force and direction through the whole period, and exhibiting 
their combination in curves. It is known to the Visitors that, in 
two communications to the Royal Society, I have exhibited 
numerically and in curves the means of these monthly results 
(yearly means through all months, ami monthly means through 
all years) as far as the year 1863. In 1864 oWrvations were 
interrupted by the work m progress for the magnetic basement, 
so that the reductions now to be made commence with 1865. 
The monthly results through the whole period l^ing taken as 
before, the next step, for obtaining exhibitions which the eye 
and the mind could easily command, was to collect the montluy 
conclusions into a limited number of groups of years. On 
msoecting the monthly curves in detail there was no hesitation in 
nxmg upon the following j--Fifst group, 1865 to 1868 ; second 
ttoup, 1869 to 1872; third group, 1873 to 1876. In each of 
thwq, as before, yearly means are taken throu^ all months, 
and monthly meoiis through years. The curves in the second 
jproup are strikingly larger than those in the first and third ; the 
linear di^tmons of the curves of 1870 are fully 1 of those of 
iSyfi m the Msbai^'wwt direction, and fully i in the north-and- 
swith direettott. In the study of the forms of the individual 
earves 5 4 heir relations to the hemr, Oie moitth, the year; their 
pomieottbs with solar or meteorological facts ; the conjectural 


physico-medbanical causes by which they are produced ; there is 
much to occupy Uie mind. I regret that, though in contemplu' 
tion of these curves I have remarked some singular (but im- 
perfect) laws, t have not been able to purj?ue them. The heavy 
load on the Observatory, and the limited means (in the present 
year) of supporting it, will in part explain this.” 

Under “Chronometers, Time-signals,” &c., we are tolif that 
during the period to which the Report refers ’the error of the 
Westminster Clock exceeded ts. on 120 days; on 32 of these it 
was between 2s, and 3s. , on 4 days between 3s. and 4s., and on 
1 day it exceeded 4s, 

“X have reason to believe,” the Astronomer-Royal states, 
“that the use of the time-signals, originating at the koyal Ob- 
servatory, and distributed automaticalty from the General Post 
Office, is becoming more and more extensive, and it seems 
probable that the same system may be adopted by foreign 
nations. Very lately an examination of our instruments was 
made on the part 0^ another country, with the view of establish- 
ing something similar in one of their maritime cities ; and it was 
intimated that Greenwich time would probably be used as stan- 
dard. The establishment of time-ball-, &c., at foreign ports is 
increasing.” 

With regard to the progress of the operations in connection 
with the transH of Venu«, 1874, is stated that permission was 
given by the Treasury to Major Tupman Inst September to 
devote his time to the work till the end of June, 1880. The 
result is (taking the stations or station-mroups in the order 
w^bich the Astronomer- Royal proposes lor publication) ; the 
observations and calculations of the Sandwich or Hawaiian 
group are completed ; those of the Egyptian group nearly 
finished ; those of Rodriguez completed ; those of Kerguelen 
nearly finished ; and also those (which unfortunately arc less im- 
portant) of New Zealand. “ In January of the present year I 
received through the Admiralty the notification of the Treasury 
that the printing of the observations and calculations might pro- 
ceed. It has gone on rather languidly ; but I have before me in 
type 128 pag '.s, including the text and the greater portion of the 
tabular part of the Honolulu work. I propose to take steps for 
urging on this printing.” 

“ With regard to the transit of 1882,” the Report goes on to 
state, “ I have lately placed a memorandum before the Royal 
Astronomical Society, From the facility with which the require- 
ments for geograjdaical position are satisfied, and from the rapid 
and accurate communication of time now given by electric tele- 
graph, the observation of this transit will be comparatively easy 
and inexpensive. I have attached greater importance than I did 
formerly t > the elevation of the sun. For the four principal 
phases (ingre-s accelerated, and retarded ; egress accelerated, 
and retarded) I propose to rely mainly on : ist, the Cape 
Colony ; 2nd, the shores of Canada and the United States, 
Bermuda, and the West India Islands ; 3rd, the same as the 
2nd ; 4th, the eadern shore of Australia, or New Zealand in 
preference if telegraph communication be made. I remark that 
It U highly desirable that steps be taken now for determining by 
telcgra])h the longitude of some point of Australia.” 

Tiie Astrononier-Royal makes the following statement in 
reference to his own lunar theory : — “ l*he general principle of 
this is : to adopt for correction the best existing theory ; to 
compute with the severest accuracy the numerical values of the 
terms produced geometrically by the tabular coefficients, and also 
the terms really due to the forces which produce them ; and to 
remove the differences between these by corrections of the 
tabular coefficients, for which corrections proper factors are 
prepared. It was a special object with me to avoid the u^e of 
powers of w (a symbol well known to lunar theorists), and to 
give easy means of computing, not new absolute values, but 
corrections of existing numerical coefficients (a principle which 
I have adopted extensively in other branches of astronomy), and 
also of computing the effect of small external disturbances or 
small changes of force. Both these are obtained by my process. 
The heaviest part of the work is the severe computation to which 
I have alludeSl, and this is done entirely by Junior computers. 
The calculations had been carried oat in every part to the accu- 
racy of 10*^ i but for securing the degree of accuracy which I 
proposed it was found necessary to extend many parts to 10*®, 
and some to lO'*®, This has caused a very great addition to 
the labour, but the work has advanced well, and will, I trust, 
be finished ere long. While waiting for this, which is to give 
the correction to eveiw coefficient of me ordinary lunar theory, I 
am employing myself partly in rearranging the whole work for 
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pul>}ip4Uonji aad in putting calculatiohit in order for that corce^ 
tSo» ef coemcients ; and partly on three ratifications or supple- 
mentjS of the theory relating to the effect of the earth's oblate-, 
ne^j .the effect of change of potation of the ecliptic plane, and 
the effect of change of eccentricity of the earth’s orbit, and 
lutiiir acceleration. The last of tha^ie I have completed to, my 
satisfaction, requiring only an examination of the external fa^or; 
the two, others are progressing. The Admiralty have assisted 
on ejitimates, with a moderate grant (of amount named by 
^yself), but mudi of the expense has been private." 

The Report concludes as follows : — ** After the details into 
■which I have entered as applying to the present state of the 
Observatory, and after the remarks which I have made in the 
two reports last preceding on the question of reduction of print- 
ing (which at some fitting time I would willingly again present 
to tne constderation of the Visitors), and the note in the last 
report on the increase of annual expense, I have only to place 
before the Visitors, but for no immediate expression ox opinion, 
the impression which frequently weighs upon me as to the ulte* 
rior organisation of the Observatory. The determination of 
places of stars, sun, moon, and planets, was handed down to 
me from my predecessors ; it has in various ways been much 
extended. The magnetic and meteorological observations (the 
first originating with myself, the second partly with the move- 
ment introduced by the Royal Society and partly by myself) 
constituted a distinct branch of science, having this property in 
common with the original astronomical work, that it is incessant 
and regular. 'Ihc much later introduction of photographic and 
spectroscopic astronomy, established at the Instance of the Board 
of Visitors, aud carried on with vigour and regularity, has 
created a third department. All the^^e departments appear at 
present to be working efficiently and well. B\it I can easily 
imagine circumstances which would interfere materially with the 
successful continuation in one place of this triplicate series of 
observations. "I' ho ugh 1 think this possibility or imrtial failure 
worthy the contemplation of the Visitors, yet I do not .see any 
necessity for action of any kind at the present time.'’ 

INTERCOLONIAL METEOROLOGICAL 

conference: at Sydney 

A METEOROI.OGICAL Conference was held at Sydney 
' in November last, the representatives of the (liferent 
Colonies being Messrs, James Hector for New Zealand, diaries 
Todd for South Australia, R. L. J. Ellery for Victoria, and 
H. C. Russell for Nw South Wales, the last-named gentleman 
being chairman. The most cordial unanimity characterised the 
meeting, which lasted fromlhe nth to the 14th of the month, and 
the iiesolations arrived at with a view to secure united action in 
their meteorological invCBtigations and uniformity in the methods 
and times of observing and forms of publication augur well for 
the future of meteorology in the Australian Colonies. The 
whole question of weather telegrams was under anxious con- 
sideration, The system in present operation embraces only the 
Colonies of Soirth Australia, Victoria, New South Wales, aud 
Queensland, but a resolution wa.s passed declaring it desirable to 
secure the co-operation of the Governments of Western Australia, 
Tasmania, and New Zealand in the system of inter-colonial weather 
tdegrams. The facts pointed out by Mr* Todd as to the great 
regularity observed by the atmospheric disturbances in pursuing 
a course from west to east, and the statement by Pr. Hector 
that early notices could lx: sent from Queensland of the origin 
and progress of the dangerous and suddenly occurring cyclone* 
that cross the northern xjsu’t tjf Zealand, sufficiently attest 
the practicability of the system of weather warnings and their 
practical value. For instance, the 'great storm which wrecked 
the Dm(itn0ttg\xi September, 1876, could have been telegraphed 
in sufficient time to have prevented the great loss of proferty 
which took place at the different ports along the coast of New 
$outh Wales. We have the greatest oleasure in noting n 
deliverafec by the Conference to the effect that weather tele- 
grams and forecasts shall iu all cases depend upon the observa- 
tions used for meteorological and clhhatolc^ical statistics. 

Much emphasis was laid on die establishment of highdevel 
stations with n tnore special view to the iuvdstigatioh of the 
winds X and the Conference recommended that there be esta- 
blished in each dl the Colonies, upon a high mountam peahj a 
meteorological obaervatoiry for the special study of winds And 
other meteorologicid phftximnena, the most desirable positions 
being Mount Lofty, in South Australia, a* 500 feet high i Kian^ 


dra, in New South Wales, 4,600 feet ; Hoont WoUixiglxiOr ^ 
T«imani% 4,000 feet X Mount Macedon, in Victoria, 3, 
and m New Zealand, Tanhara Taupo, 4,600 . feet^ 

Herbert, 4,000 feet* We hope that the Governmeiits .of 'ihd 
different Colonies will vote the small sums which are required to 
cany out the reeolutions of the Conference^ the giving practical 
effect to which wl^ cerUinlv confer substantial ^vantages 
on commercial, shipping, ana other interests, atkd contribute 
materially to a more satmetory development of the meteorology 
of this important part of the globe. , 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — At St* John's College Prof. Llvcing has been 
elected to a foundation fellowship, and Dr. ICcnnedy, Prof* 
Sylvester, F.R.S*, and Prof. Churchill Babington wore elected 
honorary fellows of the sodety. ^ 

The following awards for proficiency in natural sdencf havO 
been made at St. John’s Colleges— A Foundation .^AtAar* 
ship to Samways; a Proper Warship to X^vc, Exhi- 
bitions to Hart (already seWar), Weldon, Edmunds, Love, T. 
Roberts. Fleming was awarded one of the Hughes Prises, 
given to the two most distinguished third-year students in any 
branch of study, and a Wright's Prize, with augmentation of the 
year's emoluments to 100/, The Open Exhibition was awarded 
at Easter to Scott-Taylor (City Middle-class School, Cowper 
Street), and a second Exhibition to Clcmentson (Newcastle- 
under-Lyme), 

We understand that Mr. W. J. Lewis has been appointed to 
perform (he duties of Professor of Mineralogy at Cambridge 
until the close of the year," the period to which the election to 
the chair has been postponed by the University Commissioners. 


SCIENTIFIC SERIALS 

ZeUuhrift fUr misenuhaftliche Zoolo^ie^ May,— Prof . Zygmunt 
Kahane, on the anatomy of Ttnin perfoHata^ Gbze, as a contri- 
bution to the knowledge of the Cestoids, with a plate and a 
woodcut. The actual facts recorded in the paper were originally 
laid before the Academy of Sciences of Krakau in May, 1878, 
and were afterwards published in a somewhat altered form, in the 
Polish tongue, in tneir Ffwmftn^s* The investigations were 
carried on during the summer and autumn of 1877 in the Zoo- 
logical Institute at l^ipzig, under the supervision of Prof. 
Leuckart. The history of the species is treated at length, and 
the paper extends over seventy* seven pages.— Dr, G. HnUer, 
Contribution to a knowledge of the Tyroglyphidai and their 
alUesi, with three plates ; describes a new species of listrophorus’ 
(Z. pasinstech^ri) i On the genu* Homopus, Koch. It is not 
an independent ^enus, but the forms are only the larval stages of 
Permacarus, which is described as a new parasitiegenus ; Tyr^ly* 
phus me^mnii is described as a new species. There is a sketch of a 
delineation of the ihternal anatomy of Tyroglyphus and Derma- 
earns, and of the egg in these genera. — T’rof. Ludwig Stieda, oni 
the structure and development of the Bursa with five 

woodcut*,— Pr. Hubert Ludwig, on the primary sand canal in 
the Crinoids, with some reroarks on the comparative anatOiAy of 
the Echinoderm* in general, with two plates.— Dr. H. Ludwig, 
new contributions to the anntomy'of the Ophiuroids, with three 
plates. 

yonmal di FAysiaut^ May, — Measurement of the elcctrop^pT 
live forces of battenes and eleetromotlve forces of contact of 
metals, by M. Pellat, — Study of polariser-pfisms used in photo- 
metric observations, by M. Crova.— On the illumination 
electrodes, by M. Colley, — On a new capillary electrometer, hy 
M. Pebmn.— To determine with the aid of an articulated system, 
the conjugate points of an optical system, by M. EUe. 

Archives da ScUnca Phvsimas ei NaiureRes^ May 
the earths of samarskitc, byM. Maritime.— rResearcheaon.tho 
condensation of gases on the surface , of glass, by ChAppsus* 
— The Siermens machine and its ap| 4 icaiion to transmission 
force, by M. Achmrd,— Specific heat, latent heat of Mo», and 
^int of fusion of various refractory metal*, % Mi Vic^e. : 


The Rcaie Istttuf^ Lmhardo di SHenu e tHim, 
voLxUi., fasc. iv. and v.— The phylloxetti cbnsldmril In rnral 
economy, by S, Cantoni,— Geological note* on rttA h^ln of 
Lake d'Orta, hy Dr* Parona.— malth And beneficeneeV ^tf' 
mntoal relation*, byDr, Zncchi. v > ' 
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vU,^ 0 (s: tUe coiiVeiileace <>f formttxg uationtil I 
vli^^ to j^liytloxi8Ta> by S. TrevUon.— On 

tShdrOiioloiM w of XtugiinesO twphyries, by 

tbo tadameatar oqufltio^ in tbe theory of 
tllltftr diffistimUkl «(|aatlon3| by Prof* Cagoratl— Representation 
oA puaetaoted apace of some forms of the third species com* 
pom ef straight lines, by S/Archieri.— On the instltntioni of 
two ac# ^nera of afftchnida, by Prof ^ Pavesi . — ElectricUy aud 
earibquftKes, by S. Serplerl.-— List of algae of the proving of 
Pavia, by Dr. Cattaneo.*— Second case of peritoneal tranfusion 
with gow shccess in au oUgocitsemic insane person, by Profs. 
Coigi and Kaggi. — On a transformation of the fundamental 
o(juatioas of barodynamics, by Prof. Faci. 

TH« JCamg JnUrnatiomU dn Sciences biolo^i^ues^ May, con- 
tains I— E. A. Schaefer, on the development of animals,— Carl 
Hoberland, infanticide among the ancients and the modems. — 
L. Pasteur, on the cholera morbus in fowls ; on virulent maladies 
and on vaccination. — M, Debierre, man before and on the 
thresldvold of history, a study of palaeontological facts and of 
comparative archmology and philology. — Notice of learned 
societies. — The Academy of Sciences, Paris. — The Academy of 
Sidences, Amsterdam. — The Anthropological Society of Paris. 

M&rphoh^isches yahrhuch^ vol. vl, part 2.*— Dr. A. Ranber 
coutlmies hi$ articles on the evolution of form and its transfor- 
mations in the development of vertebrata, reaching its second 
section, on the multiplication of axes, pp. 56, with four plates 
and seven woodcuts illustrating various early stages of monstrous 
double-axial structures in various species of SaTmo and Callus. 
—Dr. J. Brock occupies 112 pages, illustrated by two plates, 
in endeavouring to establish a satisfactory phylogeny of the 
dibranchiate cephalopoda, — Dr, H. von Thering contributes, on 
the vertebral column of Pipa^ to the homology of Its individual 
vertebrcc and nerves vrith those of other anura.— Smaller contri- 
butions by Prof. Gegenbaur and by C. Rabl (on Planorbis 
development). — Revlew-s of German text-books of anatomy. 

CaticUa ChimUa Fasc. iii. and iv.— On the ulmic 

matter obtained from sugar by actidh of acids, by S, Sestini.— 
On some derivatives of J 3 *chlorobutyric acid, by S, Balbiano,— * 
The xliffuston and physiological state of copper in the animal 
organism, first announced by Bartolomeo Bixio, and elucidated 
by Prof, Giovanni Birio. — Notice on the chemical constituents 
oi StmMt 4 on vesuvianumi by S. Patemo. 

Bulhtin of the United States Gmtogical and Geographical 
Survey of the T^ritorks^ vol. v. No, 3, November 30, 1S79. — 
J. A. Alien, on the species of the genus Bassaris. — W. H, 
Patton, the American Bembecida; triws Stizini ; list of a col- 
lection of Aculeate Hymenoptera from North-Western Kansas ; 
Generic arrangetnent of the befes allied to Melissodes and 
Anthopbora.— George B. Setmett, further notes on the ornitho- 
logy of the Lower Rio Grande of Texas, made during 1878, w ith 
annotations by Dr, E. Coucs, — Henry Gannett, aduitioual lists 
of elevations. Among these is a lUt of the mountain-ijeakp 
forming the CordUleras of North America and of their passes. — 
Dr. Morris Gibbs, annotated list of the birds of Michigan, — 
Dr, Le Contt, the coleoptera of the Alpine Rocky Mountain 
Regions, Part 2, 


SOCTETIiS Am ACADEMIES 

London 

Royid Society, May 27,— “On tlie Structure and Develop- 
ment of the Skull in the Batrachla. Part HI,,” by W. K. 
Parker, F.R.S. (Abstract.) 

'Some of the work brought forward in this paper was in hand 
befte the first part was in print 'Hmt initial piece of work 
dhdt only with tne formation of the skull in the common frog, 
but It was followed by another which appeared in the^ Phifo^ 
sophiml Tmimetions iu iSy^ which treated of the skulls the 
and the “aglossd 

fOf the lettee types only two kinds ore knowiii viz*, the nailed 
toad^.of :: the Gape ' the monstrous toad of 

(^>0). AB thel^ the BAbradiia ire included in 
the sabipwuep These have a tongue, and in 

mbjt itaiesdt U free iW«flam|not inTront : the " Proteroglossal ** 
Bptractok aie very^^f^^ iu uumtwar^ and the character itself (as 
Pr* Odnther Informs me^ Is not wdU pronounced * 

I JtiYC 'iiow worked out ^ skhB, in erne br mote stages, in 
about a of the known s|Kide%;abd in my seeond paper in 


both of (he aberrant {“agtossal**) types j in them this was done 
in Various^ stages. , 

I am not aware that there is jiny “order** of any “class ” In 
the Vertebrata sphere $0 large a percentage of species- has been, 
OP indeed Heed worked out, either in the skull or in any other 
part of their organisation. 

That which colls for it here is the great at\d unlooked-for 
polymorpbiteof the species I may explain this by saying that 
the skull, in realfy important modificattonf, differs mote m the 
species of some or titc genera than it does in the orders of some 
of the classes. As an instance, it would be no easy thing to find 
a malacopterous fish differing from an acanthoptcrous type, in 
deep-seated essential matters, so much as the common toad does 
from the other native species, Vlss., the Natterjack ; and the 
common frog has only about halfas many cranial elements a!^ the 
bull-frog of North America, 

If the metaniorphosls of a single species be rvorked out 
exhaustively, it gives a range of structural characters which rises 
up from a larval creature on the level of the lampreys to a 
reptilian form not far below the Chelonia, and evidently related 
(obliquely, not genetically) to that “order.” 

Moreover, whilst the “ opisthoglossa ” have larvie with 
suctorial mouths, and a auasi-petromyzine structure altogether, the 
larvae of the “aglosSa’*^ need only to be arrested as larvie and to 
acquire a dense bony armature to he very close counterparts of 
the most bizarre forms of the ganoids of the “old red fand- 
stone,” such as Pkrichihys and Coccosteus* 

The Batrachia show some remarkable things in their meta- 
morphosis, both as to the size their larvte obtain and the time 
during which metamorphosis is taking place. 

In the bull-frog [Kana pipkns) the laevm attain the length of 
about 5 inchps, and take two or three years for their trafisfema- 
tion ; they may be hindered in this, and be made to take twice 
that time. In these the larvm bear a moderate relation, as to 
size, to the adult form, which may be 7 inches long, although 
tailless. 

But in a frog from the neotropical region (Pstudis) scarcely 
I larger than our native form, the tadpole attains the length of 
I nearly a foot, the tail acquiring a breadth of 4 inches. 

As zoologists well know, it is easy to procure tadpoles of ibis 
[ species, but very hard to get an adult. T am of ojnnipn that the 
adult condition is not attained until after many years; and it 
suggests ilscU to me that this‘ species may be the not remote 
descendant of a type which did not finish its anural meta- 
morphosis. 

On the other hand, some of the neotropical forms have very 
small tadpoles. Bufo chilensis^ a Urge toad, has them about half 
the size of those of our common native Batracbia, and the ntwly- 
metamorphosccl individuals are no larger than a house-fly. 

But in Pipa the small larvm arc thoroughly metamorphosed in 
the maternal dorsal pouches, and at firS only do they show a 
trace (and only a trace) of branchial tufts. 

These tadpoles, which never see the light as such, have wide 
mouths (not suctorial), and so also have the tadpoles of the other 
waif of the sub-order “.Aglossa,” viz., DaeiyUihra. In that 
kind, however, the larva" become large, and ate a long wbtle 
underling their trausformatioaV which take place in the water, 

I according to rule. 

In the skull of the adults much variation is evidently due to 
the different r/V to which the species attains ; some, as the bull- 
frog, are as large as the common Greek tortoise ; others grow 
scarcely larger than a bluebottle fly. As a rule these small 
kinds show two kinds of modification: they are apt to retain 
certain larval characters, and they ore apt to acquire generalised 
characters such as do not normally appear in thia group, which 
is very vcmarkahle for the fewness of the parts or elements 
composing the adtdt skull. 

Some Of the large forms, os Pma pipkns^ have many invest- 
ing bones in their skull, such as must be looked for again in 
archaic and extinct types, whilst others, as Ceratephrys 
Calyptocephahssi have a cmnial armature tlyit Is dense, extended, 
and almost “ganoid; ” tiffs kind of skull, however, is found in 
middle-sized types alio, os in PAobates and Noftdreem, 

Inthe tenmntd suctorial mouth of the larva of the OpUtho- 
glossa* the mandibular pier and Its free “ramus” are carried 
to the firont of the head. After transformation, in the lar^ 
kinds, the gape catried behind the head, as in the crocodile ; 
it can be j^wised hbW mudi modification such a change ail this 
I will necessitate* 

)ihit it k evident tltet a low fish, sueh tiM Xhtiddpah 
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Is, must have alto^her a totally difierent kind cf skiil! and 
skeleton to that of an active, noi^r, intelligent, more or less 
terrestrial reptile, such as the frog becomes. 

t^s necessarily great change Involves some very curious and 
Instructive anachromsms^ so to speak, in the appearance of 
various parts and organs. 

A low suctorial fish would have no fenestra ovalis or stapes, 
and in the tadpole it is some time before these appear. 

The low (urodelous) Amphibia have, in most cai>es, the upper 
hyoid element ifuppressed, sometimes it is pre^nt, serving as a 
rudimentary columtlla 

In most Batrachia this part does not appear until after trans* 
formation, and in some kinds not at all. This part especially 
shows how the inditndual is gradually changed, and makes it 
clear why so many variations should occur in genera and even 
species. 

With regard to the geographical distribution of the Batrachia, 
there are many things of importance which Z have rather hinted 
at than expressed in this paper. 

There is a sort of focUs or character about the allied types of 
any great geographical region which makes me sati&fiea that 
certam external characters repeat themselves again and again in 
difTerent parts of the w’orld. 

Thus the types of frogs that have dilated toes are evidently 
more nearly related to those with pointed toes of the same 
region than they are even to th^ broad* toed types of some distant 
region, 

I should be inclined to derive the nnrrow'hachtd tree-frogs of 
Australia from the .sharp toed frogs of the same region ; the 
same with those of India, and the same with those of the nearctic 
and neotropical territories. 

The trt 4 <f frogs (“Ranidoe'’) of India have many things in 
common, as also have the true frogs of North America j the 
same may be said of the aub- typical fro^s, or ** Cystignathida*.” 

• On the whole the European and Indian territories yield the 
highest kinds; Australia and South the lowest and 

most generalised. 

Mathematical Society, June lo.— Mr. C. W, Merrifield, 
F.R.S., president, in the chair.— -The following communications 
were madci — On a binomial biordinal and the arbitrary con- 
stants of its complete solution, by Sir T. Cockle, F.’R.S. — On 
the focal conics of a bicircular (^uartic, by Mr. H, Hart, M. A. 
— Preliminary note on a generalisation of Pfaff’s problem, by 
Mr. H. W. Lloyd Tanner, M.A, — On the resultant of a cubic 
and a quadric binary form, by Prof. Cayley, F.R.S, — On the 
theory of the focal distances of points on plane curves, by Mr. 
W. T. Curran Sharp, M.A. — Geometrical note, by Mr. H. M. 
Taylor, M.A. 

Linnean Society, June 3.— Prof. Allman. F.R.S. , pre- 
sident, in the chair.— The secretary read a paper on the specific 
identity of Scomdrr punrfatu^f Couch, with the S. scomber, Linn., 
by Dr. Francis Day. The specimen on which this opinion 
is founded was captured on the coast of Cornwall in April 
last,— In a note on the anal respiration in the zoea larva of 
the decltpod.«, by Marcus M. Hortog, he shows from nn exami- 
nation and study of living larvae of Camer that the terminal part 
of the rectum is slightly dilated, and possesses a rhythmic con- 
traction and expansion duly associated with opening and closing 
of the anus. A clue to the ultimate transference of branchial 
respiration may perhaps be found in the Entomostraca, where in 
certam forms food is obtained by a current from behind forwards 
due to the movement of the setose or flat limbs immediately 
i>chind the mouth. Prof. Claus has shown that in Daphnia the 
said limb processes have a respiratory function, while this animal 
also possesses a well-marked anal respiration.— Mr. G. Murray 
made a communication on the application of the result of Prings- 
heim^s recent researches on chlorophyll to the life of the lichen. 
Summarising Pringsheim's labours and taking into consideration 
the view s of vines, Geddes, and Lankester, Mr. Murray arrives at 
the following conclusion : — That we have in lichens fungal tissues 
as the body of the thallus and the chlorophyll screen in the gonidlal 
layer ; that is, the chlorophyll is in one i^stem of cells and the 
OTotoplasm apparently affected by it in another, which is in contact. 
The light wmch traverses the chlorophyll containing gomdial 
layer excites in the fungal tissues the decomposition of carbonic 
acid.— Mr, P. Herbert Carpenter, in giving the results of some 
researches of his in the fonh of a paper on the genus Solanccrims^ 
Goldfoss, and its relations to recent Comaiuba, stated that 
Schliiter was perfectly justified in uniting Solanocrinus with 


4 f$tedon. The latter author does tlm same with 
though to Mr. Carpenter Goldfuss's description of this 
appears to differ so much from all other Comatuhe that he peelftrp 
provisionally to regard it as distinct. Mr, Carpenters researelMs 
on the ermoids in question are based on material obtained frw 
the CAaUcft^r Expedition and a study of the fossil forms oent^ 
tained in the Woodwardian (Cambridge) and British Musennw ; 
he thus finds, on cobnparhon of the living with past Jurassifv 
Cretaceous, and Tertiary forms, that variations in the develops 
ment of the basals are useless as generic distinctions. 

Chemical Society, June 3. — Prof, H. E. Koscoe, president, 
in the chair. — It was announced that a ballot for the election pt 
Fellows would take place on June 17. The following papers 
were read : — On some products of the oxidation of paratoluidine, 
by W. H, Perkin, The present paper contains a study of the 
action of chromic acid on the above substance. Some beautifully 
crystallised products were obtained ; one having the composition 
CjiHjjNji, melting at 216 — 220°, and giving a magnificent blue 
colour with sulphuric acid ; it has the characters of a base ; a 
second base, rather less soluble, melting at 1 75^ was also separated ; 
it has the formula CjgIL7Nj(. By using glicial acetic as a 
solvent for the chromic acid in the above reaction par azotoluene 
was formed. — On the detection of foreign colouring matters in 
wine, by Dr. A. Dupr^, The true colouring matter does not 
dialyse ; all the artificial colouring matters except alkanet dialyse 
freely, so that Cubes of gelatine jelly soaked in the wine for 
forty-eight hours become scarcely tinged below the surface if the 
wine pure, but if coloured with magenta, &c., the cube is 
stained to the middle, Alkanet is easily recogni.^^ed by its 
absorption spectrum. — On the action of organozinc compounds 
upon nitrites and their analogues. I. — Action of zinc etnyl on 
azobenzene, by E. Frankland and D. A. Louis, In this reaction 
anilin is formed, much gas being evolved, consisting of 3 vols. 
of ethylene to i vol. of ethylic hydride. 70 grm. of anilin wer^ 
obtained from 80 grm. of arobenzene.— II. On the action of zinc 
ethyl upon benzonitrilc, by E. Frankland and J. C. Evans, 
Cyaphenine was the prhn^pal product of this reaction ; this 
substance, by the action of strong hydrochloric acid in a sealed 
tube at 250^, is converted into ijnzoic’acid and ammonia.— On 
the relation between the molecular structure of carbon com- 
pounds an<l their absorption spectra, by Prof. W. N, Hartley. 
The author has photographed tne spectra of various substances ; 
he concludes that no moleatlar arrangement of carbon atoms 
causes selective absorption, i,e., gives absorption bands, unless 
three pairs of carbon atoms are doubly linked together in a closed 
chain. ITie most remarkable substance in this respect is anthra- 
cene, which, when diluted one in 50,000,000, gives a considerable 
and distinct absorption.— On a simple method of determining 
vapour dctisilies in the barometric vacuum, by C. A. Bell and 
F. L. Teed, It consists of a •modification of Hofmann's 
apparatus.— Mr. C. T. Kingzett made a verbal communication 
to the effect that he had recently investigated the question of the 
slow oxidation of moist phosphorus in air, and had obtained 
evidence that both ozone and hydroxyl were formed. 

Zoological Society, June i. — Prof. W. H, Flower, F.R.S., 
president, in the chair. — Mr. Sclater made some remarks on the 
principal objects he had noticed during a recent Inspection of the 
Zoological Gardens of Berlin, Hamburgh, Amsterdam, the 
Hague, and Antwerp.— Th«^Secretaiy exhibited a spider of the 
genus Tegenaria, which had been forwarded to him from Cape 
Town by Mr. J. H. Payne, of that place. It had been takim 
within three miles of Cape Town, on the back of a horse, which 
had subsequently died, as it was said from the effects of the bite. 
—Mr. G. E, Dobson exhibited some new and rare spedd of 
bats, amongst which was an example of a new species of the 
genus Megadermut from Australia, proposed to be called Megps* 
derma gigas, and remarkable for its large size. — Mr. Dobsoumade 
some mtber remarks as to the date of the receipt of the Efodo 
bones exhibited by him at a former meeting. — ^Lord LUford 
exhibited and made remarks on some nests and eggs of the 
Flamingo, which had been taken in the marshes of tIS Guadal- 
quivir, below Seville, in April, 1879, — Lilford alko exhi- 
bited some fine hybiid pheasants, between males of Reeves's 
pheasant and hens of the common pheasant.— Mr, E, W. H., 
Holdsworth read a note on the distribution of the crayfish { 4 s- 
tarns) in Spain.— Prof, F, Jeffrey Bell read 'a paper on some 
species and genera of the Temnopleuridm, in course of which he 
described the method he had adopted in comparing different 
species, and species at different stages in growth ; he alio directed 
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e^pcoivl AttentioA ta dififefeticeK in the me of the generation 
in Amiflypnmiks fortnoius^ and dlf^cussed the specific 
characters of Saimocu gf&bator . — A communication was read 
from Dr. A Giintheri F. K.S., containing notes on a collection of 
manamaU from Japan. — ^Mr, G. l£. Dobson read a description of 
a new spedes or bat^ of the genus Natalus^ from Jamaica, 
which he proposed to name N. mieropus.^-Mx^ A. W. E, 
G’lShaii^iiessy read the description of a new species of lUard of 
the genus Ur^mastix^ from Zanzibar, which he proposed to call 
U* frinteps. 

Geological Society, May ad.^Robert Etheridge, F.R.S., 
president, in the chair* — Etof. Frederick Guthrie, F.R.S., 
Rudolf Hsensler, Fh.D., James Hulme, William Jolty, Charles 
MyhUI, and Alfiwl George ^iavile, were elected Fellows of the 
Society. — The following communications were read : — The pre- 
carboniferous rocks of Charnwood Forest (Part III.; conclu* 
siott), by Rev. E. Hill, M.A„ K.G.S., and Prof. T. G, Bonney, 
F.R.S. — la their former communications the authors had psud 
less attention (from want of time) to the northern part of the 
forest than to the rest. This district has during the last two 
years engaged their special attention. They had provisionally 
retained the name quartzite for the rocks exposed about Black- 
brook, &c,, probably the lowest visible on the forest. This 
name proves to be inappropriate, and they propose to call the 

f roup, which contains much hne detrital volcanic material, the 
llackbrook Series. They have also reason to believe that the 
antidinal fault is less than was supposed, and that we have here 
a fairly unlwoken base for the forest rock already described. In 
this case there ought to be representatives of the great agglome* 
ratic masses on the western side of the anticlinal (High Towers, 
&c.). The authors believe that they haye found these, though 
as much finer and more water-worn detritus, in the greemsh 
grits above Longeliif and Buckhill. The authors also believe 
Shat they have succeeded in tracing a coarse agglomerate with 
slate fragments round about three-fourths of the circumference 
of the forest. Further notes upon the district of Bardon Hill, 
Peldar Tor, ai\d Sharpley are given, and the origin of the re- 
markable rock of the last, so Itke some of the Ardennes por- 
pJjyroids, is discussed ; the authors believe it to be a volcanic 
tuff, altered by the passage of water or of acid gases. Descrip- 
tions of the microscopic structure of some of the rock- fragments 
included in the coarse agglomerate and of some of the slates are 
given. Also a notice of two small outbursts of igneous rock of 
the northern syenite type, previously unnoticed, are mentioned. 
— On the geological age of Central and West Cornwall, by J. 
H. CoUins, F.G.S. The author divided the stratified rocks of 
this district into four groups, as follows i. Th€ Pow^y Bed$^ 
mostly soft shales or fissile sandstone-^, with some l>eds of roofing- 
slate; no limestones or conglomerates. These beds cover an 
area of not less than eighty square mile j, and contain numerous 
fragmentary fish -remains and other fossils, many as yet undeter- 
the whole, however, indicating that the beds are either 
Lower Devonian or Upper Silurian, The strike of the beds is 
north-west to south ea^t, and they are estimated to be not less 
than 10,000 feet thick. 2. 7%^ Ladock Beds^ consisting of slaty 
beds, sandy shales, sandstones, and conglomerates; no lime- 
stones and no fossils. They cover an area of more than too 
$qimfe mile# to the west and south of St. Austell, strike from 
east to west, and overlie Louder Silurian rocks unconformably. 
They are estimated at from 1,000 to 2,000 feet thick. 3, The 
towir Silurians consist largely of slates and shales, with some 
very thick conglomerates (one being at least s,ooo feet thick), 
some quartzites, and a few thin bed^ of black limestone. The 
quartzites and limestones have yielded fossils (chiefly Orthidm) 
which are pronounced to be of Bala or Caradocageby Davidson 
and others. The total thickness of these beds is estimated at 
23,000 feet, and the fossils are found In the up^r beds only. 
Instead of occupying only about twelve square miles, as shown 
on the Survey maps, they extend over neariy 200 square miles, 
and reach southward beyond the Helford River, and westward 
to Mmaton. The strike of these rocks is from north cast to 
south-west. 4. Tkt Pansamolh Beds occur beneath Jhc Lower 
SilttHans, and uncottformable with them (strike north-west to 
south-east) ; they ipre often crystalline, and are estimated at 
10,000 feet thick. Each of these fonnations has its own set of 
intrusive rocks; each has been contorted and in part denuded 
away before the deposition of its successor. 'Phe various granitic 
bosi^ have been pushed throi;^h this already complex mass of 
stretified rocks without matenaliy altering their strike, which 
do^ Uot in general coincide with the line of junction. The 



chemical effects of the igneous intrusions are generally consider- 
able, and somewhat proportioned to their relative bulk. — On 
a second pre-Catnbrian group in the Malvern Hills, by C. 
Callaway. D.Sfc. F.G.S, 

AnthropologiciU Institute, May y.— Edward B. Tylor, 
F,R.S., president, in the chair. — Dr, H. Woodward read ex- 
tracts from A paper by Prof, J. Milne, F.G.S., of the Imperial 
College of Engineering* Vedo, on the Stone Age in Japan. The 
author described, from personal examination, many of the 
archseological remains in Japan. Kitchen-middens are abundant, 
and arc ascribed to the Amos, the ornamentation on the pottery 
resembling that still used by the AUxos ;of to-day. The shells 
and bones found in the middens were enumerated and described. 
The stone implements found in Japan include axes, arrow -heads, 
and scrapers. Many of these occur in the middens. The axes 
are formed generally of a greenish stone, which jmpears to be a 
decomposed trachytic porphyry or andesite. The Ainos used 
stone implements up to a comparatively modem date. Tumuli 
occur in many parts of Japan, as well as caves, both natural and 
artificial. Prof, Milne had opened one of the latter, and found 
the interior covered with inscriptions. The Japanese themselves 
make valuable collections of stone Implements, old pottery, &c., 
the favourite notion among them being that such things were 
freaks of nature. Several fragments oijiottcry, shells, and other 
remains from kitchen-middens were exhibited, — Mr. C. Pfoundes 
read an interesting paper on the Japanese people, their origin, 
and the race as it now exists. Passing over the fabulous period, 
we find tlie Japanese commence tlieir era and history about the 
same time as that of Rome, B.c, 660 ; the first Emperor, Mikado, 
or Ruler, established himself in the vicinity of Kiote, not very 
far from the present treaty ports Osaka-Ktogo. For centuries 
history teems with accounts of efforts to civilise the people, and 
the wild and intractable aborigines were gradually driven north- 
ward, until they settled in the North Island, where they (sttU 
exist and form the bulk of the present inhabitants. Mr. Pfoundes 
exhibited a valuable collection of phott^aphs and drawings in 
illustration of his paper, t<^cther with articles of Japanese 
manufacture and some fine specimens of tapestiy. 

Entomological Society, June 2.— Sir John Lubbock, Bart., 
F.R.S., president, in the chair.—Miss Georgiana Ormerod, of 
Islewortb, and Mr. Hy, Lupton, of Chapel Allerton, Leeds, 
were elected Ordinary Members. — Mr. M. J. Walhouse exhibited 
a collection of moths from Mangalore, on the Malabar coast, 
many of the species of which resembled palgearctic forms, — Mr. 
J. A. Finzi exhibited, on behalf of Mr. Lowrey, a bred specimen 
of ArcHa fuliginosa which possessed only one antenna. The 
President stat^ that he had occasionally bred ants widi only one 
antenna, and on one occasion had possessed a specimen with no 
antemiai at alb — The President also exhibited specimens of a 
new Australian ant received from Mr. Waller, which agreed with 
the genus Mynnecacyitus^ of Wesmael, in having an immensely 
distended abdomen, so that the insect adusuly serves as an 
animated honeypot. — The Rev. H. S, Gorham communicated 
the concluding portion of his Materials for a Revision of the 
Lampy^'iatp, 

Victoria (Philosophical) Institute, June 8, — Annual Meet- 
ing, — The Right Hon. the Earl of Shaftesbury, K.G., in the 
chair. — ^Prior to the delivery of the address by Bishop CotterlH, 
D.D., F.R.S.E., the honorary secretary, Capt. F. Petrie, read 
tile report, from which it appeared that the total number ot 
Members was noiv 835. — The subject of the annual addres^i was 
one aspect of the relation between the scientific and the religious 
view of the universe. 

Vienna 

Imperial Academy of Sciences, February 19.— The fol- 
lowing among other papers were read : — On the relation of the 
muade -current to local chemical changes of the muscle substance, 
by Dr. Biedermann.— On orthc^thylphenol, by Drs. Suida and 
Plohn. —Theory of conic surfaces or the fourth degree wdtii a 
double conic section, by Herr Amesoden, — Changes of form of 
electrical figures by magnets, by Prof, Reitlingcr and Pr. 
Wachter. — On ventilation in schoolrooms, by Herr Nachtmann. 
—On the decomposition of nitrososulphhydantoin with bases/nnd 
on a new acid, mtrosothioglycolic acid, Prof. Maly and Herr 
Attdreasch. 

March 4.-^On the orbit of the planet Ino (l 73 h by Dr. 
Becker,— Deterrtiination of the absolute velocity of current 
electricity from HolPs phenomenon, by Prof. v. Ettingshausen. 
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-“On a law of the stiijfiulation of ferxninal ncrve*stibiBtatnc«», By 
Prof. Mayer. — Contributions to the photochemistry of bromide 
of silver^ by Dr. Edcr.—^Notices on the formation of mt 
sulphuric acid, and some other chemical relations of gasteropoda, 
especially of D&Uum ^aka^ by Prof. Maly.**On the theory of 
normal surfacei^ by Prof. Pescnha.— On cinchomeronic acid, by 
Dr, Skraup,-“On aldehyde resin, by Herr Ciamician.-*^^^ an 
extension of the limits of validity of some general propo&itlons 
erf mechanics, by Prof. Simony. —On oxycuminic acid and on 
the action of nitrous oxide on organic compounds, by Prof. 
Lippmanh and Herr I.ange. 

Afaroh n.— The orthogonal -axonomctric contraction circle, 
by Prof. Pcsar.—Electroiysis of organic substances in aqueous 
solution, liy Prof. Habermann.— Action of oxalic and sulphuric 
acid on naphthol, by Herr lionjg, — On dipropyloresorcin and 
some of its derivatives, by Herr Kariof, — On idryl, by Dr. Gold* 
schmiedt. — On direct introduction of carbonyl groups into 
phenols and aromatic acids, by Herr Senhofci and Herr 
Bruunen.— Remarks on Cauchy’s theory of double refraction, by 
Prof. V. Lang. — Determination of path of comets discovered at 
Pola in 1870, by plcrr Palisa. 

March 18.— HcUotropic phenomena in the plant kingdom 
(second part), hy Prof. "^TcBner, — On the projective construction 
of curves of the second order, by Prof. Binder. — On Sturm's 
series, by l-'rof. Gegenbauer. — A hydraulic motor, by Herr 
Kaucr.—The alteration of molecular weight and molecular 
refractive pouer, >)y Prof. Janovaky.— On the tannic acid 
of oak -bark, by Herr Etti, — On some tertiary echinida from 
Persia, by Herr P'ltchs. — Sulphur compounds of chromium, 
by Prof. Liebeii. — Behaviour of bone gelatine in dry distillation, 
by Dr, Weidcl and Herr Ciamician. — On the determination 
of the halogens in chlorates, bromates, and iodales, by Plerr 
Fleissner. 

Aprils. — The following among other papers were read.* — 
Theory of motion on developable surface?, by Herr Wittenbaucr. 
— The inflorescences of Marchantiaceee, by Prof. Leitgeb. — On 
the magnetic action on fluoreicencc light excited by the negative 
discharge in a vacuous apace, by Prof, Domalip. — On discrete 
vortex lines, by Dr. Marguess. — Contributions to the photo- 
chemistry of bromide of silver, by Dr. Kdcr. 

Paris 

Academy of Sciences, June 7.— M. Edm. Becquerel in the 
chair. — The following papers Tvcrc read : — On a bromised 
derivative of nicotine, by MM. Cahours and Etard. The 
formula is Cjolfj4Nj,Br..— Geological history of the English 
Channel (first part), by M. Hubert.— M. Daubrj^e gave a rhunu^ 
of a study entitled Descartes, one of the creators of cosmology 
and geology.*' Descartes considered all celestial phenomena as 
simple deductions from laws of mechanics, affirmed the unity of 
composition of the physical universe, perceived the capital tUe 
of heat in formation of our globe, ^Sec. — M. du Moncel presented 
a third edition of his work on the telephone, microphone, and 
phonograph. — M. Chancel was elected correspondent in chemistry 
m place of the late M. Favre. — Tlieorcms on the decomposition 
of polynomes, by M. Carr^re, — Result of treatments of vines 
attacked with phylloxera, by M. Boiteau. The vines treated 
for thi'ce years past (with sulphide of carbon) are thriving beauti- 
fully. Infected vines over fifteen to twenty years old, which can- 
not renew tlieir radicular system, should be replaced by young 
plants. The best method of application is that in parallel lines, 
witli doses of 20 ^r. per square metre applied in two or tlvree 
holes. The siilphide even seems to stimulate the vine. -—New 
generation of the surface of the wave and various constructions, 
by M. Mannheim — On ternary cubic forms, by M. Boincare.— 
On irreducible functions according to a prime modulns, by hf. 
Pellet.— Remark relative to two integrals obtained by I,am^ in 
the analytical theory of heat, by M. Eicary.— On the partition of 
numbers, by M., David.— Direct measurement of the interior resist- 
ance of magneto-electric machines in motion, by M. Camellas. 
The induction of the clectro-magneU and the metallic cheeks 
is obviated by rotating the (Gramme) ring mounted carefully 
with its hmshes on wooden supports, and the effects of terrea-* 
trial induction are avoided by opposing to each other these effects 
in two simUar Gramme rii^ mobUe under the same conditions, 
with axes parallel. The ring (at rest or rotating) is made the 
fourth side of a Wheafcsjtonebric^ formed by Siemens' universal 
galvanometer. Tbe rasistanoe of the ring in motion (4510 tume 
per minute) shows an increase of J(S oeni* ^ of the 
ring at rest.— Transformation of gunpowder in the metallic cases 


of ihfhntry cartridges, by M. PotMer. A dimiSshed V^ooity -of 
balls of cartridges th^ nave been loeg ehatged, ai^ ditninlmd 
acedraoy of frre, are accounted for by a proved chemical 
comporition of die powder in contact with the metallic casoi this 
quantity altered varying according to atmospheric influences, 
espeeWy mdistuft, at the rime of manufacture or during storage. 
Experiment proved sine to have most action, then folh^d cop- 
per* Lead, rin, and iron affect the powder less. High tempm- 
turn accelerates the transformation if the powder is moist.— 
Optical arrangement for firing within covered batteries, by hf* 
de Fraysseix. By means Of a lens and screen the artilleryman 
is enabled to take bettm^ aim. M. Ed. Becquerel called atten*^ 
tion to previous devices of the same kind.-^On colloidal oxide 
of iron, by M. Magnier de la Source. The composition of the 
soluble ferric hydrate is that of the normal hydra te.-^On a new 
sulphate of alumina (sesquibasic sulphate of alumina), by.M, 
Marguerite. One method of preparation is decomporition of 
alum of ammonia by heat. Three others are indicated.— Action 
of chlorine on sesquioxide of chromium, by M. Moiss&n*— On a 
combination of allylic alcohol with anhydrous h^ta, by MM. 
Vincent and Dclacnanal. — On the fixity of composition of plants ; 
ratio between the fecula, phosphoric acid, and mineral substances 
in potato, by M. BeUet* While these show constant ratios 
there arc great differences in the proportions of the chief alkalis, 
lime and potash ; but there is equivalent substitution of these 
alkalis, so that the quantity of sul^muric acid necessary to saturate 
all the bases is sensibly the same. Silica and nitrogen vary 
pretty largely. — Analysis of the seeds of beet, by MM* Bellet 
and Liebschutz.— Disinfection and conservation, from an agri- 
cultural point of view, of animal matters, and notably blood, by 
use of bisulphate of alumina and nitric acid, by H. Vauteler, 
They act by coagulation, &c, — On the physiological effects of 
erythrophleine, by MM, Lee and Bochfontaine. It acts both on 
the heart and the respiratory apparatus, and may prove a Useful 
clinical agent.— On some anatomical characters of Chirpptera of 
the genus Cynonycitris^ by M, Robin,— On the metamorphosis 
of PtrosoptUem^ by M. Vayssi^re. — On a peculiar modification 
of a parasitic Acarian, by M, Megnin. The eggs of a Chivletus^ 
on an American Grosbeak, were found protected by fine tissue, 
like that furnished by certain Arachnidcs.— Helminthological 
observations and experimental researches on the disease of work 
men in the St. Gothard, by M, Berroncito. The numeroxw 
workers who liave become anecmic have been preyed upon by 
certain small worms, and this quite explains the anceoua* A 
similar malady was observed in making the Mont Cents tunnel. — 
M. d’Abbadi^ presented a work by Mr. Knipping on the cyclones 
of 1878 in the China Sea«. 
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A STEP BA CK WARDS 

W E arc glad that Sir John Lubbock has given notice 
that he will call attention to the Education Code 
and rndv-e a resolution, unless indeed the Government 
themselves arc sufficiently vvide awake, patriotic, and 
liberal in its best sense, to step in and prevent Lord 
Norton’s resolution in the House of Lords the other day 
from attaining the issue desired by the educational obstruc- 
tionists. Lord Norton’s hostility to popular education is 
notorious, and on Eriday he had the honour of being 
supported by several reverend bishops, who are supposed 
officially to yearn after the highest welfare of the people. 
The effect of Lord Norton’s resolution would be to cut 
out everything like real education and training from our 
elementary schools, and leave nothing but the minimum 
of instruction in the three R’s. It’ seems hard to have to 
go over the old ground again, and to show that the 
pittance of education which Lord Norton and those who 
side with him would allow the vast majority of the 
children of the nation, is really no education at all The 
objection apparently of Lord Norton to the retention 
of tile specific subjects of the fourth schedule is that 
their introduction has been too successful ; that in 
some schools the talents of a few pupils under this 
system have been so developed that they have been 
continued at school beyond the age of fourteen. Con- 
sidering the ample opportunities which charity has pro- 
vided for the education of the children of the class to 
which Lord Norton and his supporters belong, it seems 
to us mean in tlicm to grudge the pittance expended by 
the country In encouraging a few hundred clever boys of 
the humbler classes to pursue their education to a degree 
for which they have shown special aptitude. We are 
especially surprised to find][among the supporters of Lord 
Norton’s motion the Duke of Richmond and Gordon, 
who thus condemns the very code which was drawn up 
under his auspices and which was worked under his 
superintendence for five or six years without any apparent 
suspicion on bis part that it was not the best; possible of 
all codes. Of course our enlightened statesmen would 
never stoop to degrade a subject of such national 
importance into a party question, and therefore the 
Duke of Richmond and the other enlightened and 
reverend supporters of the persistent opponent of 
popular education, did not surely realise the effects 
of theiir vote. The real aim of Lord Norton^s reso- 
lution, there can be no doubt, is to stifle all] training in 
science out of elementary education. We trust Sir John 
Lubbock will have aii opportunity of speaking on the 
subject in the House of Commons, and reminding our 
legislators of some of the facts in his impressive speech 
of 1^77, They evidently require to be reminded of what 
oi education is. Mere reading)} writing, I 
and arithmetic but a poor and ineffieient equipment for 
those who will have throughout life the hardest struggle 
with their physical smrrhundings^ Crime and disease, it 
has been again and a^in proved, acre mote the result of 
ighh^ce than of anything else^igndrahce, not of the 
three R's so much as ignorance of our own bodies and of 
Tot. xxit,--No, 556 


the laws of that nature by which we are surrounded and of 
^ which we form part. In a former discussion in Parliament 
on this subject Mr. Playfair sho'wed that many people 
were appalled by the mere name of science as connected 
with education, as if it were something beyond the com- 
prehension of any but a select few, and far too remote 
from human interests to be of any use in a system of 
elementary education. But Mr, Playfair also showed that 
whnt was meant was merely natural knowledge, a know- 
ledge of the facts and laws of nature, a knowledge of our 
own bodies and of the things outside our bodies with 
which daily every one comes in contact. In the speech 
already referred to by Sir John Lubbock, and reprinted 
in his “ Political Addresses,” he shows that grammar and 
even history, as ordinarily taught, are far more difficult 
and much less interesting than the elements of natural 
knowledge, which he maintains ought to be introduced 
into oUr elementary schools. Much more, he shows, 
could be advanced against the utility of teaching grammar 
than against teaching the elements of physiology or 
domestic or political economy ; and history, as taught in 
most text-books, is a farrago of figures, crimes, murders, 
and battles. Lord Norton is evidently so completely 
ignorant of the real nature of science — which has to do 
with tangible, hard, cvcry-clay facts — that he thinks all that 
is necessary might be learned from a judiciously compiled 
reading-book. The fact is no book of any kind need be 
required by a competent teacher, and the whole aim and 
end of science teaching would be missed if it dealt with 
words and not things. 

If it is desired to turn out men and women with well- 
trained, observant minds, fitted to grapple with the 
circumstances, of the every-day life of the bulk of the 
people of this country, then the education which results 
from an acquisition of some of the most elementary laws 
and facts of nature is absolutely neces6ar>^ Moreover it 
has been clearly shown that in schools where a little 
science is properly taught the pupils are mtich further 
advanced as readers than in schools where there is no- 
variety apart from the old-fashioned three R’s. We 
cannot believe that Lord Norton’s resolution will meet 
with any support outside the House of Lords ; should it 
reach the House of Commons we are sure that body will 
have too much respect for the bulk of its constituents 
to insult and injure them by approving of any such 
retrogressive step, 


FRESHWATER RHIZOPODS OF NORTH 
AMERICA 

United States Geological Survey of the Territories — 
Freshwater Rhizopods of North America^ By Joseph 
Leidy, M.D., Professor of Anatomy in the Universit)' of 
Pennsylvania and of Natural History in Swaitbmore 
College, Penn33ri Vania. (Washington : Government 

Printing Office, 1879.) 

T he scientific histoty of the freshwater rhizopods 
begins only a little anterior to the Declaration of 
Independence. R6s61(i755) knew of the existence of such 
forms, which puzzled him. Linnaeus (1760) nmed one of 
them VolvOx chaos j*--pofymorpho-mutaHiis^ i\it t^^ of 
whosebody \^mProfeo inconstetntion Bht wMt rim increase 
in the powers of the objectives used with riie microscope, 
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SO did the knowledge of these forms increase. Ehren* 
berg and Dujardin led the way to 'a brilliant series of 
discoveries, which have been continuous, and never more 
numerous than during the last twenty years. 

One protozoon was on the roll call of the sysiema natura 
— who could count the vast multitude known to us now ? 
The very list of the provisionary classes and sub- classes 
would be a long one. 

On some of these classes splendid monographs have 
been written, among which those of Stein, Carpenter, 
ClaparMe, Haeckel, Wallich, and Brady may be men- 
tioned, while the authors of papers on special genera and 
species would be too numerous to quote. 

Most of the authors referred to liave worked among the 
European forms, but Carter added greatly to our know- 
ledge of those to be met with in the Island of Bombay. 
Africa and America were unknown countries ; while the 
former still remains so, the persevering efforts of Dr. 
Joseph Leidy for the last ten years have gradually un- 
folded to US the rhizopodal wealth of North America, 
and have culminated in the publication of the finely- 
illustrated work that we proceed to notice. 

As preliminary we are reminded that there is no very 
fixed system of classification for this class. Dr. Lcldy 
treats of the fresh-water species only, as found in the 
orders Protoplasta, Heliozoa, and F or aminif era, the first 
two being commonly designated Freshwater Rhizo- 
podsd’ These, wriles Dr. Leidy, are to be found almost 
everywhere in damp or wet, but not over shaded positions; 
they are especially frequent and abundant in compara- 
tively quiet waters, which arc neither too cold nor yet too 
much heated by the sun. They are to be found among 
moss in spongy places or on damp rocks. They hide away 
among sphagnum-leaves, at the roots of sedges and 
grasses on the bark of trees. Once, we remember, Dr. 
Leidy got quite a store of them in the fork of an old apple- 
tree. Sometimes a depression or fissure in a rock, some- 
times even the crevice of a w all or of the pavement, affords 
them space enough . We have taken them almost at the 
equator. Dr. Wallich has described many from within 
the Arctic circle. The favourite habitation of many 
forms is the light superficial ooze at the bottom of still 
whalers. If this be gently collected, there they will be 
found grazing among the desmids and diatoms fond of 
such quarters. The dark deep mud that will be found 
below this it is as well not to stir ; it is a layer in which 
life turns to death, and its odour is never pleasant. But 
again, these rhizopods arc to be found in that creamy, 
flocculcnt matter that half floats on the surface of great 
pools. The expert collector will soon get to know the 
difference in the.se “ creams ' “Some so rich in treasures, 
some containing nothing but dead cells and empty lorica ; 
then again Dr. Leidy found these rhizopods in no place in 
such profusion, number, and beauty of form as in sphagnous 
bogs, living in the moist or wet bog moss {Sphay[num\ 
Sometimes he found this moss actually to swarm with 
multitudes of these creatures of the most extraordinary , 
kinds and in the most highly-developed condition. A 
drop of water squeezed from a little pinch of bog moss j 
has often yielded scores of half a dozen genera and a | 
greater number of species/' ** Frequently, however/' he 
adds, the sphagnum of many localities contains compara- 
tively few rhizopods, though I have rarely found them 
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entirely absent from the moss.’' In Ireland the very 
reverse of this seems to [hold true, and the exceptional 
multitudes have not yet turned up. 

Dr. Leidy's volume is issued under the modest title of 
a “ Report,’^ so that it seems desirable to mention that it 
forms a large quarto volume of 324 pages, illustrated with 
48 coloured plates* The printing and paper of the 
volume are simply perfection, like, indeed, most of the 
work issued from the Government printing-office at 
Washington, and brought out under the superintendence 
of Dr. F. V. Hayden. It forms one of the volumes of the 
United States Geological Survey, and its publication 
betokens an enlightened zeal on the part of the United 
States geologist in charge. As to the illustrations, we 
think the author quite unduly hard in his estimate of 
them. He says; “The illustrations accompanying this 
work, done in chromolithography, are not equal in execu- 
tion to my desire,” and he regrets the absence from the 
Stales “ of those accomplished artists from Germany and 
France.’' To our mind, as chromolithographs, the illus- 
trations are excellent The drawings are recognisable at 
a glance. The slight hardness in outline and sharpness 
of colouring are not defects to be made over much of, 
and we feel sure that these plates will be for the most 
part recognised as good and excellent representations of 
the forms described. 

There are about seventy-five species, including those 
of all orders, specially described in this volume, and it is 
a pleasure to note how few new genera are proposed. 
Speaking in general terms, Prof. Leidj' seems to believe 
in there being a very large range of variability in the 
species, but it is not improbable that a more lengthened 
study of the form.s might considerably modify his views. 
Any discussion on such points would be out of place in 
the present notice. A controversy as to what is a species, 
what a variety, would seem captious over a book quite 
full of the facts in nature as Dr. Leidy found them, and 
from which he leaves one in full confidence to draw their 
own opinion. 

One very lovely form to this only known from North 
America is called by Dr, Leidy Hyalosphcnia papilio. It 
is doubly interesting as marking an era in its describer’s 
life. It is common and at times exceedingly abundant in 
moist bog or sphagnum, or spliagnous swamps, but it is 
not found in ponds unless accidentally. “No other Ipbose 
rhizopod has more impressed me with its beauty than 
this one. From its delicacy and transparency, Us bright 
colour and form as it mov'cs among the leaves of sphagnum, 
desmids, and diatoms, 1 have associated it with the idea 
of a butterfly hovering among flowers. From its com- 
parative abundance, the readiness and certainty with 
which it may be obtained and obsei-ved, and from its 
transparency, which allows its structure to be well seen, 
it is peculiarly well adapted for the study of the life- 
history of its order ; I have collected it from early spring 
to late autumn, and have retained it alive in sphagnum in 
a glass case in winter. This interesting rhizopod, found 
together with a profusion of other remarkable microscopic 
forms of both animal and vegetable life, of which many 
are novel and yet undescribed, recaUs pleasing recoUec- 
tiona of excursions into the sphagnous bogs, cedar swamps, 
and pine barrens in the southern region of New Jw'sey. 
These localities have special charms for the botanical 
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Student, on account of the diversity of beautiful and inter- 
esting plants they produce. In proper season, in most 
places, they are redolent with the rich perfume of 
Magnolia glauca and the fragrance of Chthra alnifolia. 
In early spring the ground is adorned u-ith bright patches 
of the little Pyxidanthera harbutata^ and the sand myrtle 
{Leiophyllum buxifolium). Later the swamps display an 
abundance of Helonias bulhata^ and still later many other 
liliaceous plants, Zygadenus limanthoides, Nartheciutn 
amsrtcanum, besides more common ones. Rich arc these 
woods and swamps in genera of orchids. On the dry banks 
grow Vaccinia and other ericaceous plant?, amidst which 
are conspicuously to be seen the spikes of white flowers of 
the grassy-looking Xerophylhtm asphodelcides^ while the 
bogs below are as conspicuously dotted with the curious 
green and purple pitcher plant {Sarracenia purpurea) 
nestling among sphagnum and entangled among sundews.” 
This rhizopod was first noticed by Prof. Lcidy some thirty 
years ago, but it was not until 1873, on the fiftieth 
anniversary of his birth, that he commenced to study the 
rhizopods with the assistance of the microscope. He had 
scarcely begun to do so until he came again across this 
form, and he then named it as Difflugia papiUo. It was 
the rc-discovery of this beautiful form which he tells us 
impelled him to pursue the investigations which built up 
the material of the present work. 

The greater part of this volume is tal{en up with tlic 
details of the ** Protoplasta/* of which a few species are 
for the first time described, but most of the peculiarly 
American species figured have been already described by 
Dr. Leidy in the Proceedings of the Academy of Natural 
Sciences of Philadelphia. In many of the species the 
endosarc was bright green from the presence of chloro- 
phyll (spelled chlorophyl in this volume throughout). The 
forms recorded as belonging to the ** HeUozoa " arc not 
very numerous, and among them no doubt a good deal of 
work remains to be done. A Vampyr ella form is included 
among these, but Dr. Leidy could detect no nucleus. 
Of the free forms the most interesting are Actinophrys 
sol^ Heterophrys myriapoduy Raphidiophrys viridis^ Diplo- 
phrys Archeri^ Actinospharium eichomii^ and Ilyalo- 
lampe fenestrata^ while of the attached forms only 
ClaihruHna elegans was met with, it is beautifully figured. 

Of the foraminiferous order one species of Gromia 
(G, terricola) is described and figured, and a genus 
Biomyxa is established for a rather problematic fonn, 
consisting of what might prove yet to be the plasmodium 
of a fungus. No forms related to Chlamydomyxa were 
met with, but we forbear to linger further over special 
details, and we close a volume which will henceforth be 
as useful to the investigator of these forms in Europe as 
in America. E. P, W, 


m£ RECENT PROGRESS OF ENGLISH 
PHILOLOGY 

^ ix. 17. (Macmillan and Co., 

The Amfrkim Journal of Pkihkgy. i* i. (Macmillan 
and Co*, 18S0.) 

T he establishment of a new philological journal, 
devoted more especially to the study of the classical 
langimges, seems a fitting cccasion for reviewing the 
prewnt conditiem of philology, in the narrower and 


German sense of the word, among English-speaking 
scholars, A great change has come over the study of 
Latin and Greek during the last half century, and the 
old-fashioned scholarship whose highest aim was the 
composition of faultless verses' seems likely soon to 
become a thing of the past. 

The chafige has been largely due to the rise and growth 
of comparative ph^loiog)^ The conception of law has 
been introduced into the study of speech, and we have 
learned that in language as in nature there is nothing 
arbitrary and capricious, that what now exists is the 
result of a long and gradual development determined by 
ascertainable conditions and causes. Above all we have 
come to know that we cannot pick out any one language 
as superior to all others in the same way that we pick out 
a particular literature as superior to other literatures ; the 
only test in fact of the worth of a language is its greate 
or less capacity for expressing thought. The thought, it 
is true, may be poor ; but this is the fault of the thinkers, 
not of their language. 

Latin and Greek grammar has thus been brought down 
from the lofty pedestal on which it once stood and shown 
to be neither better nor worse than the grammar of any 
other form of speech. But in return a new spirit of life 
has been breathed into it It is no longer a collection of 
arbitrary rules and lists of words compiled from the 
literary usages of a certain number of writers. Its rules 
have been explained, its words traced historically to their 
earlier forms, and the grammar of the classical tongues 
has once more become a living organism, developing and 
changing in accordance with scientific laws like the 
grammars of modern languages. 

Along with this truer conception of Greek and Latin 
grammar has come a truer conception of the Greek and 
Latin languages themselves. Wc have come to realise 
that like our own mother- speech they consisted of sounds 
not of letters, of living words not of the written symbols 
that stood for them. A dead language differs from a 
spoken one only in that we know less about it. We 
cannot lay down that the particular form of language 
used by certain literary men at a particular period is 
either Greek or Latin. If we would understand what 
Greek really was we must study it in its various dialects, 
must examine it in the inscriptions which represent tlic 
language of everyday life more faithfully than an artificial 
literature, and by the help of comparison and induction 
must trace its history back to that early time when it was 
still but a dialect of the common Aryan tongue. So, too, 
we must divest ourselves of the notion that the idiosyn- 
cracies of a few literary men alone constitute correct 
Latin, and seek the true character and history of the 
language rather in the inscriptions which modem research 
has brought to light. 

, Classical philology has further felt the influence of the 
comparative method of linguistic science even on its 
purely literary side. We have ceased to regard the works 
of the classical writers with the wondering awe of the 
scholars of the Renaissance, or to determine their relative 
merits by the conventional standard of traditional or 
subjective criticism. Manuscripts are now carefully 
examined and collated, the accuracy of tradition Is 
questioned and the genuineness and date of the books 
that have come down to us are sharply tested. We can 
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no loBg«r accept any statement, no longer receive any | 
roadit^, however strongly supported by authority or 
backed by ancient tradition, unless it be corroborated by 
the potent instrument of comparison, The modern scien- 
tilic method is the bar before which our classical studies 
must all be brought. 

Tire truth of this may be seen at once by comparing 
the contents of our modem philological periodicals with 
those tliat were published at the beginning of the present 
century. The material still remains the same,' but the 
spdrit, the method, and the aims have all been changed. 
In this, 'as in the science of language itself, Germany has 
led the way; but the example of Germany has now found 
able imitators both in this country and in America, The 
English Jourml of Philology has been too long in exist- 
ence for its merits to need more than a passing recognition, 
and the Avt^rkem Journal^ the first number of which has 
just appeared under the editorship of Prof. Gilderslcevc, 
promises to be a worthy rival of its English forerunner. 
At present, indeed, most of its articles have a touch of 

rawness’^ inseparable from a new venture, but a large 
part of it is occupied in a most useful way by an analysis 
of the articles that have been published in kindred fordgn 
serials. This is a feature that might be imitated with 
advantage by the English JournaL Both publications 
admit Oriental and general as well as purely classical 
subjects, and an article in the last number of the English 
Jotmial by Prof. Robertson Smith on ** Animal Worship 
and Animal Tribes among the Arabs and in the Old 
Testament/’ is marked by his usual learning and acute- 
ness, He shows in it that Mr, Maclennan^s theory of a 
primitive toteinism in connection with polyandry is fully 
eoiifinned by the early beliefs and practices of the 
Semites. A new light is thus cast upon the beginnings 
of Semitic religion, and obscure allusions in the Old 
Testament are: cleared up. A. H. Sayce 

OUR BOOK SHELF 

Fern Etchings : Illustrating alt the Specks of Ferns 

Indigenous to the Noriti-Easkrn United States and 

Ca^iada. Second Edition. By John Williamson. 

(Louisville, Ky,, 1879.) 

A HAm>spME book, consisting of etchings, with accom- 
panying letter-press descriptions, of sixty-eight species or 
yaricties of ferns, natives of the northern part of the 
American continent. The drawings are well executed 
and characteristic, giving a faithful idea of the general 
habit of the fern, though without an3^ enlarged details; 
and the accuracy of the descriptions is insured by borrow- 
ing them from Gray’s Manual” or Eaton’s “ Ferns of 
North America.” Of the species depicted, including all 
that are natives of the Northern United States and 
Canada, twenty- two, or about one-third, arc also natives 
of the British Isles. The southern limit for the volume 
appears to be Virginia and Kentucky. The volume is an 
elegant ornament to the drawing-room table. 


LETTERS TO THE EDITOR 
[ 77 /^ Edit 0 'dm mt hohi hiimdf respoHsihk fir opiniens expressed 
hy hU cmxspondmts. Neither can he undertake to return ^ or 
io correspond mth ike vsritevs of t ejected manuscripts^ No 
notice is taken of amnymoin communications, 

['The Kdii or urgently remests correspondents to keep their UHmas 
short as posskte. The pressure on his space is so gf cat that it 
is impossUie otherwise to ensure the appearance even ef fim- 
vmnmtions containing interesting and novel facts,} 

A Fourth State of Waiter 
the very inlcrestii^ communication from Mr* Crookes on 
A Fourth State of Matter,” which is oontauied in Natuee, 


voL xjefi, p. ttss, teeds a pawtgraph at the cnd wMchtadvaAowr 
as it j^eems to ncie> some most disputable propositions. 

Like many other questions of modern science, the Question l]je 
raises 18 to a very large extent a question of dcfiiutioii. But 
questions of definUion axe questions of the very h^hest impoi<- 
tance in qdillosophyi imd they need to he watched accordipdy*^ ^ 

Speculating on the ultimate conceptions of Matter which are, 
affected by the discovery of it in ”a fourth condition,” Mri 
Crookes says r "From this point of vlew^ Ihea, Matter is but a 
‘ mode of motion/ ” 

It has never appeared to me that this weUknown phrase is 
a very happy one, even as applied to Heat, It is ^ssible, of 
course, to consider Heat from this point of view. But then It 
is equally possible to consider aU other j^enomena whatever 
from the same point of view. Not only Heat, but Light, Sound, 
Electricity, Galvanism, and Sensation itself in aU its forms, may 
be regarded as " modes of motion.” 

But at least in the application of this phrase to Heat there is an 
intelligible meaning, and not a mere conrusion of thought. But as 
appli^ to Matter — as a definition of our ultimate concepUon of 
Matter — it appears to me to confound dUtlnctions which Mt 
primary and essential. " Motion ” is an idea which presupposes 
Matter and Space. Motiohhas no meaning whatever except the 
moveraeut of Matter tn Space. To define Matter, therefore, as a 
" mode of motion,” is to define it as Matter in a state of motion* 
But this definition necessarily implies that Matter can also be con- 
ceived as without motion, and accordingly Mr. CroOkes is obliged 
to confess that "at the absolute sero of temperature inter^mme- 
cular' movement w'ould stop,” and that after that, Matter would 
remain with the "properties of inertia and of weight.” 

Again, Crookes says j " The space covered by the motion 
of molecules has no] more right to be caM Matter than the air 
traversed hy a rifie-bullet can be called lead.” No doubt this is 
true ; but it implies what is not true, that the common idea of 
Matter is nothing hut "the space covered by the motion of 
molecules.” The popular ideas attached to words of primary 
significance may not be always adequate or complete, But in 
my opinion they ore generally much more near the truth and 
more accurately represent the tru^, than 'most of the phrases 
which scientists are now inventing in the region of transcendental 
physics. 

These phrases have their value and their interest as represent- 
ing special and partial aspects of phenomena. But I hold that 
the unconscious metaphysics of human speech are often tl»^ 
deepest and truest interpretations of the ultimate facts of nature, 

June 20 AWSYLL 


The Fine Wire Telephone 

I HAVE just read in Nature, vol. xxU. p. 138, an abstract of 
the Pf'oceedmgs of the Royal Society of London, giving an 
account of ti new form of telephone receiver devised by Mr. 
Preecc* ' 

It happens, very curiou8ly> that I was led mdepcndertlly to 
construct a practically identical instrument, with which %, have 
been experimenting for some time in the laboratoiy of my 
colleague, Prof. Tmt, and which was exhibited in action at the 
kst ^meeting of the Royal Society of Edinburgh, before;! was 
aware of Mr, Preece’s invention, 

The experiments of Mr. Preecc and myself have been to a 
considerable extent anticipated by some results given in a paper 
by Hr. Ferguson (/Vw. R. S. E., 1877-78, pp, 6aS et re-yy.), of 
which I was unaware when 1 made my own experiments. 

It is true that Pr. Ferguson has not applied his apparatus to 
the transmisrion of music or of articulate sounds, has been 
done by Mr. Preece and myself; but he made the practically 
very important step of altadiing a mcclmnical telephone to the 
wire which conve^ the varying current, and has thus rendered 
the observation of De la Rive’s sounds in iron and other metals 
both easy and certain. 

In Dr. Ferguson’s paper will also be found a moat Important 
result, which! have verified since he drew my attention to it, 
vij5., that sounds can be produced in fine wires generally by in- 
duction currents of very feeble total heating effect. 

As to the theory of the action of this neW kind of rec<^iv«r, I 
agi-ee with Mr. Preecc that in weakly xntignetic metals ^nerally 
it is due to heating effects. I had been discussing y?ith Mr. 
Blyth the thebry of his receiver (described m NaturiSj vpl. xix, 
p. 72), and , it was as an illustration pf the cxAaaUoh # a^ 
kinds of microphone receivers, suggested by his 'b^tiful'txpM* 
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on cointtct«r that 1 thought of the experiment in 
qu^on* My idea was to replace bUneated point of metal by 
a coiitihucma ^rtimv of tbe circuit which should act in the same 
manner. It wax obvious that thia part muat be of small diameter 
to secure reaiatance enough to make the extension of the wire due 
to the variation of the heating eilect sensible ; and to insure that 
the cooling should be rapid enough to allow a musical note to be 
produced. 

X had reason beforehand to believe that the second condition 
could be fuldlled in practice ; because 1 had found in my experi* 
ments on Ohm^s Law (J^eports^ British Association, i$76, p. 58, 
i( ) that, when currents of diiferent strengths alternated very 
rapidly in a fine wire, the cooling was so rapid that the resistance 
was sensibly greater during the passage of the strong current than 
it yms daring the pass^c of tlte weaker. 

The accompanying ngure represents the apparatus with which 
I worked. I generally used a microphone attached to a 
violin, belonging to Mr. Blyfh, for a transmitter. In this way 
music was repr< 5 uced so as to be audible all over Prof, Tail’s 
large class-room. For reproducing articulate speech 1 have 
found a small mica diaphragm, like that used by Edison, Blytb, 
and others, best ; words spoken to the violin are reproduced in 
this way quite intelligibly, but as I do not possess a good 
microphone transmitter, I have not experimented much in this 
direction. 



vs fine wire ; / thlckor copper terminaU ; m mercury cups over which 
it pSM i Jf s, string kept dghl hy small load j / /, line wires to micro* 
phone ‘ rf, drum head wluch distributes the sound* 


So far as the limited supply of fine wire permitted, I had 
arrived aubstantlaily at tlw same results As Mr, Preece regarding 
4 h«i togth and tenaion of the wire. My best re<iiuUs were got 
with a very hue ailver-paUadium wire given me by Prof. } 
with it I could see the string s s move m time with the swell of 
the music, I also used a thicker and shorter platinum wire, 
heated by the current to a dull red, during silence ; it was 
beautihil to see this wire burst into a bright glow when there 
came ajprolongcd note, more especially a high one. 

Bn Ferguson, In the paper above referred to, regards these 
ejects as not due to heating (although he seems to think they 
follow the same law), but ns being molecular in some other sense 
not very clearly deiined. Except iu the case of iron,' I do not 
aee at present any necessity for so regarding them. The fact 
that induction-currents of small heating eflfect will produce them 
IS not conclusive ; for it must be remembered that U is not the 
toeo/e heating^e^^ but the variaiUn of k during a very short 
^erval that is in question, and some calculations from rough 
data in my possession have led me to think that there would be 
no n^onsistency in explaining Dr. Ferguson’s licks and the 
aueecft and maMc In Mr. iWoe^s expenment and my own as 
due to the same cause, I think also that it is quite possible that 

hf powM'fMl magnetic propenk*; 

Xaii has si^csud tUt, at a nttala hiah tenujamtvrfl, h may, fur 
wrfl^tBcwtt reasona, be incapnMe of producing the** effects altogether. 


we m%ht be able to hear ticks in a wire far too thick for the 
reproduction, of music. 

I have begun some experimente with a view 'to throw some 
light on questions of this kind. Possibly in the meantime Dr. 
Ferguson, Mir, Preece, or some other ex^rimenter may be aMe 
to produce fhets that settle the matter beyond the possibility of 
doubt, . G. Chrysxal 

15, Chalmers Street, Edinburgh, June li ' 

The Aurora Borealis aa4 its Cblours 

In referenw to Mr. Backhouse’s letter last week 14^) 
we have where stated that similarity in colour in Electric 
discharges is sufficient to indicate similarity of ccmstltutiob, e^en 
when their spectra are 'quite uiilikC;” if Mr. Backhouse w^l 
again read our paper on the Auroras, he will see that we »ay that 
in the same gas the colour of the discharge varies with tHc 
degree of exhaustion* In the PAU. 1878, paart i* we 

have shown also that in the some gas at the sme pressure the 
colour of the discharge varies with the amount of current ; at 
pp. iSo-iSi, for example, the strata in hydrogen at a pressute 
of 1*2 mm., 1579 M, were of a cobfidt blue with a current of 
0*019940 W, and pink with n current of ft^008<04' W. ' Xn the 
index at p. 239 arc given several references* to the sAme ph^b- 
mena ; and at p. 240 references are givert* to a number 6f 
observ.ations on the ** spectra of strata and of glow on terminals.” 

It is very difficult to say for certain whether the red is below 
or above the green in aurora displays, by eye estimation; for 
although apparently above it may be really briow. Wc adhere 
to OUT opinion that the red is at the lower level. 

* WAUuUii Be La Rue 

73, Portland Place, W. IIuOp Mlll-LlfK 

On some Points Connected with Terrestrial M^nbtiism 

In Nature, vol. xxU. p. 147, oun friAnd ;Prof* Balfour 
Stewart makes the following statement in paragraph y 

“ Above this again we have the lower strata of the atmos^phere, 
which are non-conductors, while above this We have the upper 
strata, wliich are conductors,” ;; 

We venture to think that our researches prove that ah canuot, 
at any degree of atteniiation, be considered, as a conductor of 
electricity in the ordinary acceptation of the term. 

In the F/iiL Tmns.f Part I. p. 168, after citing a number of 
experiments bearing on this point, we say:— *' These observa- 
tions show clearly Unit the dtscha^e thiouglr rarefied gases 
cannot be at all anrihjgous to conduction through metals; fora 
wire having a given dvflerencc of potential between iU ends can 
permit one— an<l only one— current to pas? ; wheWS Wc see that 
with a given Oirt'crcncc of potential between the tenainaU of a 
vacuum tube currents of iitrengths varying from i to 135 can 
flow. Wc are therefore led to the conclusion that the ducharge 
in a vacuum tube does not differ materially from that in air and 
other gases at ordinary atmospheric pressure, it is, in fact, 
a disruptive discharge,” 

In Part III. of our researches (an abstract of ©art of' which 
app^rs in the same »uml>er of Nature), - 
clxxi. p, 82, we sum up a scries of experiments bn the electric 
discharge in various gases by stating tliat the same law holds 
good for a constant pressure and varying distance between flat 
terminals as for a constant distance and varyhig pressure, the 
obstacle in the way of a discharge being, up to a certam point, 
as the number of molecules intervening between the termtnalB. 

The hyperbolic curves laid down to represent the observations 
in each case are perfectly continuous, and sbbw no break ftrom 
the condition of a non conductor to that of a conductor. ' 

Warren De La Rue 

June 21 Hugo MOller 

Calcareous Concretions in Timber 

In Nature, vol. xxi. p, 37^, I observe that in a remark of the 
reviewer, and also in an extract from Mr, Ball’s ** Jungle Life in 
India,” the occurrence of concretions of lime in trees is spoken 
of as a rare and novel phenomenon, That Terminu^lia tonuniota 
contains calcareous matter has long been known to natives, and 
I a reference toTennent’s Ceylon,” i. 99* will show that they 
make a practical use of their knowledge by using tlie aifhes of 
the bark as a substitute for lime, to chew with betel. Another 
southern tree which contains an alkali in its bark is 
I tmmtosa* It generally grows along the marj^ of backwaters, 
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and baa a most wondsrful pr,:)vision ior preventing the erosion of 
the banks and for adding to the dry Una* It is a s<)uat bushy 
• tree, and round the stem, to an extent equal to the spread of its 
branches, it sends up thickets of straight shoots a root or two 
high* These, when the tide is up or the water in flood, catch all 
the stray branches, leaves, grass, &c., that may be floating about, 
and also promote silt* By this contrivance, therefore, not only 
are the banks protected from the distinctive action of water, but 
also raised ana consolidated. Again, as regards Mr, Stoney^s 
observation of calcareous masses in timber, w hich was brought 
to the notice of the Asiatic Society of Bengal in 1870 as a fresh 
discovc^, it seems strange that the learned body in (jues- 
tion did not know that the existence of such concretions, 
so far from being very rare, is an occa-ional and well-known 
phenomenon. Thus, in the Madras yournal of Literature and 
Sdenct for Aprll-Scptembcr, 1S5S, page 142, Prof. Mayer gives 
a qualitative analysis of a concretion of the kind found in a teak 
log* It consisted chiefly of magnesia, with potash, lime, silica, 
aiS a trace of iron. The substance, he says, “Must be looked 
on as a mixture, and not a true chemical compouud." Again, 
he observes, “as a whole the substance thus hardened is insoluble 
in cold, and but slightly so in water of higher temperature. At 
212", however, there is sensible action after a time. In diluted 
hydrochloric acid solubility ensues, hastened by increased tempe- 
rature. Solution is attended by slight effervescence, some 
carbonic acid being liberated.” lie then proceeds to give an 
explanation of the process by which such mineral matters may 
be taken up from the soil and deiwsited in the tree. So far as I 
know the occurrence of such concretions in India was first brought 
to notice by Lieut., now Col. Ilawkeii, of the Madras Army, in 
1858. He had seen them only in teak logs, and remarked that 
they generally occur “in what carpenters call a shake in the 
wood, but with this exception the logs are perfectly sound, and 
no communication whatever with the external air has been 
observed,” G. Bidie 

Government Central Museum, Madras, May 13 


Remarkable Discovery of a Murder in Bernauda 

The following account of a murder which was committed in 
Bermuda in the autumn of 187S is taken from a letter written 
to Gen. Sir J. H, Lefroy, C.B., P.U.S., lately Governor of 
these islands, and author of the “ AnnaU of Bermuda,*’ by the 
Attorney 'General of the islands, Mr, S. Brownlow Gray. The 
mode or discovery of the crime is so remarkable that I think it 
ought to be put on record, and Sir J. H. Lefroy has kindly per* 
mitted me to make extracts from the letter for that purpose. I 
believe no account of the circumstances of the case has as’yet been 
published in Europe. There seems to be no likelihood as to 
mistake regarding the facts. The special occurrence could 
probably only happen in the tropics in warm w'ater. 

H. N, Moseley 

“ In the autumn of 1878 a man committed a terrible crime in 
Somerset, which was for some time involved in deep mystery. 
His wife, a handsome and decent mulatto woman, disappeared 
suddenly and entirely from sight, after going home from clwrcU 
on Sunday, October 20. Suspicion immediately fell upon the 
husband, a clever young fellow of about thirty, but no trace of 
the missing woman was left behuid, and there seemed a strong 
probability that the crime would remain undetected. On Sun- 
day, However, Octol>er 27, a week after the woman had disap- 
peared, some Somerville boatmen looking out towards the sea, 
as Is their custom, were struck by observing in the Long Bay 
Channel, the surface of which was ruffled by a slight breeae, a 
long streak of calm such as, to use their own illustration, a cask 
of oil usually diffuses around it when in the water. The feverish 
anxiety about the missing woman suggested some strange con- 
nection between this singular calm and the mode of her disap- 
pearance. Two or three days after—why not sooner 1 cannot 
tell you— her brother and three other men went out to the spot 
where it was observed, and from which it had not disappeared 
since Sunday, and with a series of fiah- hooks ranged along a 
long line dragged the bottom of the channel, but at first without 
success. Shming the portion of the boat, they dragged a little 
further to windward, and presently the line was can^t. With | 
water glasses the men di^jcovered that it had caught in a skeleton 
which was held down by some heavy weight. They pulled on the 
line ; something suddenly gave way, and up came the skeleton of 
the trunk, pelvis, and legs of a human body, from which almost 
every vestige of flesh had disappeared, but which, from the 


minute fragments remaining, and the terrible 
evidently not lain lour in the w-tcr. The htisband whs a 
fisherman, and Long Bay Channel was a favourite fishing* 
ground, and he calculated, truly enough, that the fish would very 
soon destroy all means of identification ; but it never entered intef 
his head that as tUe^ did so their ravages, combined with me 
process of decomposition, would set free the matter which was to 
write the traces of hla crime on the surj^e Of the water. The 
case seems to be an exceedingly interesting one ; the calm is not 
mentioned in any book on medical jurisprudence that I have» 
and the doctors seem not to have had experience of such an 
occurrence. A diver went down and found a stone with a 
attached, by which the body had been held down, and kiso 
portions of the scalp and of the skin of the sole of the foot, and 
of clothing, by means of which the body was identified. The 
husband was round guilty aud executed.” 


On the Simplefit Continuous Manifolduess of Two 
Dimensions and of Finite Extent 

There appeared in your pages some three years ago (vol, xv, 
p, 515) au article of pnne “ On the Simplest Continuous Mani- 
loldness of Two Dimensions and of Finite Extent.” In a 
succeeding number a correspondent (Mr. Monro, of Barnet) pro- 
pounded a query which may be shortly stated as follows ; — 
“ How does k happen that the perpendicular on a geodesic from 
a point moving along another geodesic chants sign without 
passing through cither the value zero (o) or Uie viuue infinity 
(oc) The problem here suggested is a peculiarly knotty one. 
In the case of the Euclidian plane the perpendicular of course 
changes sign by passing through the value cc, while in the case 
of a spherical surface it is equally obvious that the perpendicular 
passes through zero, since the two geodesics intersect twice. But 
what are we to say of the strange hybrid surface which formed 
the subject-matter of my paper? Your correspondent appeared 
to insinuate that the problem was insolubl^ and that the definition 
of the surface must therefore involve a logical contradiction. For 
a while I was greatly puzzled by this unforeseen difficulty, but 
after a little thought came to the conclusion that the peri)enaicular 

changes sign by passing through the value V — 7» where / is 

A 2 

positive and represents the absolute length of a complete geodesic. 
In other words, 1 conceived that the sign of the perpendicular 
changed from + to -* by a continuous variatmn of the real 
numbers a and b in the complex number a + -"Y* I conceived 

a to dimmish continuously till, passing through 0, it became -o, 
while b at the same time increased witli simple harmonic motion 
from o to a maximum, and then decreased from a maximum 
to o. 

I was, however, not sufficiently clear on the matter to feel 
justified in addressing you until I received, the other day, a copy 
of a paper by Prof. Simon Newcomb, of the United States 
Observatory, entitled “Elementary Theorems relating to the 
Geometry of a Space of Three Dimensions and of Uniform 
Positive Curvature in the Fourth Dimension.” ^ ITie subject- 
matter of this masterly paper i« in reality the simplest continuoas 
manifolduess of three dimensions and of finite extent. It there- 
fore naturally includes all that had been worked out in my own 
paper and a little more besides. In particular it throws strong 
llgnt on the difficulty rawed by your correspondent. For an 
exactly parallel anomaly presents itself in the theory of Prof, 
Newcomb's solid space, and is stated in his 13th Proposition as 
follows : — ** The two sides of a complete plane * are not distinct^ 
as in a Euclidian surfaced If a being were to travel along a 
complete plane In a geodesic line, he would, on hU return, find 
himself on the opposite side of the plane to that on which he 
started, and would have to repeat his journey in order to regain 
his original poise. “ In this property,” Prof. Newcomb says, 
“ we find a certain amount of reason for considering the com- 
plete plane as a double surface.” The corresponding anomdy 
in space of two dimensions»i,r., the specific mture noticed as 
an anomaly by your correspondent — is then explained as Propo* 
sition XI V. ; “The foBowing proposition is intimately connected 
with the fyeceding one. If, moviag along a right line, we met 
au indefinite sene * of perpendiculars, each In the same EucUdian 
plane with the one which precedes it, then, on completing the 

* Abdruck aui dem /oMmal for din mine und an^ewandte Mathemdtihf 
Bd. Sa* Druck Yon G. Reimer in Berlin. 

• A **€ompkie piano a Medosic surikee of ProL Newcomb s space. 
I It b in alt respects idsntical with the surface treated of in my paper. 






lint »nd wrturaing to our stKrtkg |K>tot* the perpcndicalws will be 
to^ pointing in a direcdon the opposite of that with which we 
^rted,” Here then is the solution of the difBcuIty. As we 
move over our surface along a geodesic, the instantaneous 
Kuclidtan plane containing the beginnings of successive perpen- 
diculars (for mali mtHal portions of two successive perpendicu- 
lars to a ge^esic will lie in a Euclidian plane) rotates about the 
instantaneous tangent to the geodesic, and it does not complete 
a rotation until we have travelled /zwVr the complete length of 
the geodesic. The perpendicular is a vector quantity, and 

changes sign by passing tlirough ^ ^"17* * geodesic docs 

not divide the surface into two completely separate regions, as a 
great circle does a sphere or a straight line a plane. The two 
regions are continuous with one another, and it is possible to get 
from the one to the other along a finite path without crossing the 
geodesic. F, W. Fuankland 

Registrar-General^s Office, Wellington, 

New Zealand, April 14 


Ascent of Etna 

It was a bright stmny aky on the last day of April when we 
started, with Giuseppe Sedici as guide, from the Grand Hotel at 
Catania in a carriage and pair bound for Kicoloni, en rmtt to 
the summit of Etna. A dusty drive of two and a half hours, 
and we were at the door of the inn in the centre of the village. 
Its appearance was somewhat forlorn, and its fare rather meagre, 
but the civility of mine host compensated for all other defects. 
Here we engaged two mule5», a porter, and a driver, an operation 
whi(^ took more than two hours, and then set off again for the 
Casa del Bosco, which we reached in the middle of the afternoon 
after a ride of two and a quarter hours. A climb up a neigh- 
bouring hillock to see the sunset, dinner, and a few hours’ rest 
filled up the time till n p.m., when we started off again and 
rode for about half an hour, till the appearance of snow made it 
necessary to dismount and continue the remainder of the journey 
on foot. Our guide was very slow, and on any attempt to fierce 
the pace stood still and ejaculated t “Fermo, Signore 1 Piano, 
Piano I “ so that W'e did not arrive at the Ca?a Inglese till 
5 a.ra., and were obliged to content ourselves with seeing the 
.sun rise from here instead of from the top, as we had intended, 
It did not much matter, as it was a cloudy morning, and the 
view was very poor, but still it was a disappointn^ent. The 
Casa Inglese was covered with snow to the eaves of the roof, the 
observatory buried altogether, the Val del Booe a sea of white. 
After a short rest wc trudged on again ; so far it had been good 
walking up an easy ascent of crisp snow, but now it became a 
work of difficulty to pick one’s way through deep drifts and 
treacherous-looking holes, which seemed to explain the guide’s 
relucUnce to undertake this part of the route by moonlight. 
Arrived however at the foot of ihe cone, the snow ceased, and a 
heavy climb up the frozen side under a biting wind began. Half 
way up matters were not improved by a severe attack or sicknc'^s ; 
but at length the top was reached at 6.20 a.m. There was no 
distant view ; within the crater the steam and smoke kept being 
blown hither and thither, and cleared off at times sufficiently to 
show parts of what looked like a bottomless pit. It was a 
curious and weird sight altogether, and well repaid the fatigues 
of the journey. Huring the descent the notes of the cuckoo and 
some very sweet violets found by chance under the snow reminded 
us that, notwithstanding tlie mountain’s wintry mantle of white, 
it was really spring time, and that the morning sun had ushered 
in the merry month of May, a fact which wc had well nigh 
f (gotten but a few hours before, when our fingers were numb 
with cold and our ears threatened to become a thing of the past. 


Colour CombinationB 

The production of white by red and green solutions is well 
seen on mixing cobalt and nickel solutions together in proper 
proportions. Another interesting example is that of electrically 
tobrited copper immersed in a solution of copper sulphate. 
The first notice of this, »o far as 1 know, occurs in Shaw’s 
** mnnal of Electro-Metallurgy ” (1842), p. 33, in the following 

^ ” This phenomenon may be observed in great perfection by the 
electrotype; the solution of sulphate of copper U of an intense 
nod pure blue j and the newly-precipitated ductile copper is of 


an equally pure orange ; let the reader take a vessel containing 
the cupreous solution and place it in the sun, in order to have an 
abnn^nce of light, and immerse in it, in a horispntal position, 
a piece of new electrotype copper ; immediately the metal sinks 
beneath the surface of the blue solution the orange tint fade;^, 
and by placing it at a proper depth altogether vanishes and the 
metallic plate appears intensely white ; when nicely adju* ted the 
plate* so much resembles pla^ter-of-paris that a person unac- 
quainted with the nature or the experiment would with difficulty 
bejperRuaded that it was not made of that substance.” 

Birmingham and Midland Institute, C. J. Woodward 
June 14 

T.S.— In mixing red and green solutions is it correct to speak 
of them as producing white ? I take it that the mixture absorbs 
more light than the two solutions would do if separate, f.r., the 
solution of nickel transmits a greenish white, the cobalt solution 
a reddish white, but together the red and green destroy each 
other, the excess of white light passing through. This is shown 
forcibly by usinj» strong solutions, when the deep red and green 
produce, not w-liite, but black.— -C. J, W. 


Wild Swana-^Kotes of Birds 

There are at present eight wild sw^ans in a lake not far from 
Ijcrc, I believe them to be part of a flock of sixty w^htch were 
there all through the winter. Wild swans in summer were never, 
so far as I know, heard of in this part of the world before, I 
have always caref uUy preserved the w ild fowl on this lake, and 
I pay increased attention to the swans, which I hope will be safe 
fi'om poaclier.s. They swim in pairs, but show no signs of 
nesting. 

The major cuckoo noticed in my letter (Nature, voL xxii, 
p. 76) is still here without any other major that I could find in 
this place or in the neighbourhood. Referring to your polite 
corre.spondent A. N., in p. 97 , 1 must remark, for the fair fame of 
the cuckoos, that his theory relating to sex seems quite unsustain- 
able. Certainly if all the minor cuckoos about here were males 
and the single major a female it would show an instance of 
polyandry (if the term can be applied to birds) such as could 
scarcely be matched in the whole range of natural history. I 
ouitc agree with Mr, Newton (p. 122) that the female cuckoo 
does not sing; and it might perhaps be unamiably suggested 
that the comparative silence of the females among the lower 
animals seems among the most marked dblinctions between them 
and the human race. 

Regarding Mr. Allen’s letter (same page) I can only say that, 
while his experiences are so different rrom mine, there must l>e 
an imperfection of ear in cither of us, and, without any notion of 
insisting on the correctness of my own, 1 should like, at least, to 
hear the testimony of other parties in the matter, Of course I 
referred to cuckoos in full voice in the height of the season. 
When their voice begins to decline, their notes varj’, and, as a 
friend of mine expresses it, they ** sing anyhow,^^ 

Millbrook, Tuam, June 1 8 J. BiRMiNGtrAM 


AnchorTce 

Allow me to s.'iy in reply to Mr. Rae’s kindly criticism 
(Nature, voI, xxii. j), 54) that I did not assert that the original 
ice-crystals arc ‘’at least as heavy as water,” l^ut that they 
to be so (vol. xxii. p. 8t), 

I have seen them collect upon stones at the bottom of water- 
ways two or three feet in depth — where the stream though swift 
was smooth and unbroken,— and I have thought that this might 
be the result of their having a greater specific gravity than 
ordinary ice. 

In my desire to be concise I bad the misfortune to use a phrase 
that gave Mr. Rae the impression that I was asserting as a fact 
that which at best 1 have only regarded as possible. 

Boston, June 7 C. F. C. 


SCIENTIFIC RESULl'S OF THE I/O JVC ATE 
POLAR EXPEDITION, 1877*78 

T he fifteenth Bulletin of the United States National 
Museum (Washington, 1879) consists of contribu- 
tions to the Natural History of Arctic America- made in 
connection with the Howgate expedition in 1877-78, by 
Ludwig KumlieUi naturalist to the expedition, who gives 
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a most valuable and interesting account of his cthno- 
logieal observations and important notes on the habits* of 
thb' birds and mammals or tho region explored. Gapt 
Howgate's expedition was one Miich had several diflfercnt 
ends in view. The primary object of it was the collection 
of skins, sledges, dogs, Eskimo, and other necessaries fof 
a future colony in Lady Franklin Bay. A secondary 
object was scientific exploration, whilst the onlyremunera- 
tlon of the crew was derived from ordinary whaling 
operations, every one excepting tlie scientific men on 
board the Florence having a ‘‘lay’* in the voyage. The 
Florence^ in which the voyage of the expedition was 
made, was a fore-and-aft schooner of fifty-six tons, which 
had before been engaged in sealing in the southern seas. 
Mfi Kwmlien necessarily found so small a vessel extremely 
disadvantageous for scientific operations. He had to 
leave valuable skeletons of mamtnalia behind, and couW 
have procured more in addition, if only stowage room had 
been available. 

The explorations of the expedition were made in 
Hogarth Sound on the western coast of Davis Straits. 
Hogarth Sound, tlie Cumberland Straits of Baffin, lies in 
Baffin’s Land, and its western coast is called Penny’s Land, 
after Capt. Penny, who visited it in 1839. The northern 
aft of the Sound is crossed by the Arctic Circle. The 
ound is about thirty miles wide at its widest part, its 
length is uncertain, but over 150 miles, It has been 
frequently visited by Scotch and American whalers during 
the last twenty-five years. 

The Bulletin commences w ith a long paper by Mr. 
KumlieU on the Eskimo of the Sound, from which we 
gather the following interesting statements. The natves 
are fast diminishing in numbers, and the total popula- 
tion of the Sound is estimated by the author at not more 
than 400 individuals, The Eskimo are peaceful now, 
but have numerous traditions of former wnrs, in which 
they relate that the hurling of stones was the most 
effective and common mode of warfare. 

The natives have, as usual, suffered by contact with 
white men, and the Hogarth Sound Eskimo of to-day, 
with his breech-loading rifle, steel knives, cotton jacket, 
and all the various trinkets he succeeds in procuring from 
the ships, is worse clad, lives poorei', and ^ts leSs to eat 
than did his for^thers, who had never seen or heard of 
a white man. He barters a seal- skin that should have 
l>een used for repairing the tent, for a little tobacco, at 
some valueless trmket which is soon thrown aside. 

The children are, when young, quite fair; the adults 
are so begrimed witli soot ana grease, that it is im- 
possible , mmost to tell their real Colour, but there are 
some pure bred Innuits w^hosc skins are no darker than a 
white man’s would be if subjected to the rigours of wind 
and cold. 

‘‘ There are at present so many whaleboats owned' by 
the Eskimo, that tl\ey experience little difficulty :m 
making ^tte extensive cruises, three or four’ families 
constituting a boat’s crew. They will load a whale-boat 
to within on inch or two of the gunwale, and then set out 
for a lew weeks’ enjoyment and abundance. The squaws 
do the rowing and the captain stands majestically in the 
stern with the steering-oar, whilst the rest of the men are 
cither asleep or on the look-out for game. The cargo 
consists of the tent-poles, the skin-tents, pots,, and lamps, 
with sundry skin-bags containing the women’s sewing and 
skinning utensils. The hunting-gear forms, of course, 
quite a conspicuous portion of the contents of the boat. 
Very few there are at present who have not become the 
possessors of a bat^, and this vessel occupies a con^ 
spicuous place in and is constantly receiving 

Additions of animal marier in some shape; a lew young 
eiders or gulls will soon be covered up with the intestines 
nf a seal and its fiesh. ErOin this receptacle all ohttm a 
piece of meat whenever they feel hungry. This ves^l 
IS never emptied of its contents except by accident or 


when seardty of material^ftu itplettonp 
the tempe^atiite ^ this season is weM up in the alicUes, 
during the day, this garbage heap becomes so offisnsive 
as to be unbearable to any but an Eskimo.” 

The powers bf endurance of these E^imo app*^ to 
be no better than tl)o$c of whites. Few of them Oould 
stand a tramp through the snow all day long beit^ than 
the members of , the expedition, bub as iti the of 
other "savages, it was in tracking*’ that they^sbbw^ 
their superiority most markedly, They , wul follow 
animal tracks in the snow for a whole day when we 
confess we could not discover the faintest trace of a track 
except at long distances apart.” 

The women’s dress differs from that of the men in that 
their trousers are composed of three separate pieces, the 
lower reaching from a little below the knee to the middle 
of the thigh ; whenatwoik in their igloos th^ take off 
the low'cr pieces and use their bare thighs as boards for 
cleaning sealskins on. Amongst most races, as in Eng- 
land, the dress of young children— both boys and girls — 
resembles that of their mothers, but Eskimo little girls 
wear trousers like those of the men, made all in one 
piece, until they are twelve years old. 

Most of the Eskimo cannot count higher than ten, and 
many not higher than six ; some are said to have numbers 
to twenty, but they are few. The names of the same 
numerals are differently pronounced, and difficulty was 
experienced in finding a native who knew the names well 
enough to give them all up to ten. 

When a woman is about to bo confined she is placed in 
a small skin tent in sximmer or a small snow hut in winter, 
with a little girl only to attend her. This is done for fear 
the mother or child may die, in which case the tent and 
all in ft could never be used again. F or the same reason 
any native when very ill is carried out to die. In some 
instances this custom is obliged to be modified* For ex- 
ample, a tent cover thus under tabu is sometimes cut off at 
about two feet from the ground all round, and the top js 
used. In one case a man’s wife shot herselfaccidentally in 
her igloo j the gun was too great a sacrifice for the hus- 
band ; he used it, but everything else was left to waste away 
where it lay. After the birth of the child the mother, 
with the child on her back, is conducted by an a^d 
female ancoot to a level spot on the ice, where a curious 
ceremony of marching in circles is performed^ 

The following legend gives directions as to how a 
person may become zxiancooi or cengekoL It is interest- 
ing because it does not differ essentially from the Green- 
landers’ account of the same thing. An “ancoot” may 
be regarded as the most primitive representative of the 
priestly office. 

“Any one wishing to be an ancoot must go aiw a 
long distance irdm where there is any other person. Then 
he mu^t find a laige stone and seat himself by it, and 
call on TemgarstS l^^ greatest spirit of good siid evil ; 
the name is‘ now used by instructed natives for the devil). 
This spirit will then make himself present to him. The 
would-be ancoot will at first be very much frightened at 
the atriv^ and appearance of the spirit, so much so ^at 
he is seized with severe pains and falls down and dies, 
and remains for three days. Then he comes to life 
again, and returns home a very wise man.” 

An ancoot’ s duty is, first, to heal the sick by muttering 
over them ; secondly, to talk to Torngarsuk and get 
useful information ; thirdly, by this means to foretell 
deaths and mtsfortunes. He leads in such ceremonies as 
the killing of the evil spirit of the deer^ an> extsAori^ary 
jtimp^g, shouting, and stabbing pedbrmanoe directed 
against an imaginary deer. A successful 
standing ihay reach higher grade amd become a 
ancoot by means Of* periods of fasting and an ‘adfStoice 
for a, time in the condition of a walrus. 

If an ancoot’s prophecy does not bopte tp 
Aays ihat a halo, corona, or ioinp: 8Uch\^liihOW^ 
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noli Whidj to* to« broken the spell ; but often 

to is trbly^oractflit in big titte*nncea, as in a case over- 
heard by the author, in T^hich one was asked by a young 
wotnan if tor child would be a boy or a girL He went 
outside th^ hut ft>t a time, and on returning said it would 
^* be a boy/^ but it is not a boy it will be a girl.” 
His fee for tb^ was three sealskins and a knife. 

'The Hogarth Sound Eskimo, unlike the Greenlanders, 
haw no,' tormanent habitations. They live in snow 
houses till June, when the snow melts, and then 

take to their akin tents or ioopiks till the latter part of 
October, when they build igloos again. 

A detailed account of the mode of making of the igloos 
is given, and a horrible one of the condition of the in- 
habited interior. Behind and around the lamps the Eskimo 
pile up their meat, and the pile soon becomes extremely 
offensive both to sight and smell. Meat is sometimes 
brought in that is already spoiled, although the tempex-a- 
ture may be $0^ below zei*o. This of ten happens with deer, 
which, unless disembowelled as soon as killed, rapidly 
decompose inside before freezing through. 

Bows and arrows have been discarded for fire-arms, 
but are, as usual amongst other races, maintained in use 
by the children, who kill snow-birds and lemmings with 
them. The Eskimo are not very expert at making traps 
or snares apparently, but the simple box- trap of ice for 
foxes seems to be very effective. The slab of ice which 
falls and closes it is simply supported by a small upright 
of ice resting on the bait, and comes down directly the 
fox pulls at the meat. The author tried steel traps for the 
foxes, without success ; the wilyfoxes always dug under 
the traps in the snow, and got at the bait from below. 

■Nearly all the Eskimo become snow-blind in spring, 
and generally do not put on their well-known wooden 
eye-blinkers until the condition of their eyes forbids their 
going out without them. 

The ceremony of greeting a stranger on his arrival at 
a- village is curious, and ends by the ancoot and the stranger 
stepping out before the villagers and dealing one another 
alternately a knock-down blow on the cheek, the ancoot 
of course having first hit : the ’two then kiss. In another 
ceremony vestments are used, that is to say, the ancoot 
puts on a great many pairs of trousers, as a preparation. 
Formerly all the implements of a dead man were left to 
rot in his grave, as amongst other American races an$ so 
very many peoples in various parts of the world, but oj 
late years the Eskimo have amended this usage, 
the- filings have remained a short time in the grav^™^ 
are taken out and used again by the relatives. In wry 
recent graves tin cups and pots, knives, and even one 
fork, a photograph, and a Jiarper^^ Weik^$N$wspap6r 
were founds a fact which reminds us of 
se<vmg machine rusting on the grave of a if 

in- Oregon. vK 

Charms of very various kinds are 
pettson by the Eskimo, and much prized 
down for generations ; one such 
mones, one a bluish flint, the other apparently p^eteoric 
Iron. An ancestor discovered by accident that the two 
would strike fire, and became, in consequence of their 
posaesslony a great tnan amongst the people*. The old 
woman .to whom this charm belonged, considered it of 
Inestimable value, for she said, ‘* No one has yet died 
while wearing this charm/' The ancoots are often very 
exypert jugglers. A common trick is for one of them to 
oome into e hut with a harpoon toggled in his breast 
Ito^aittdle s^kbg in back, tto wound bleeding 
prc^fUsely* ■ ■ ■ '1 * 

W bfOiftitoidf naan tto Eskimo* say ; “ In the i 
^ earth a man ; he got a i 

this fiair the race 

han«^atc4 B\tt tto whites, Whom they, call caklumt, 
havo iniwngi ft^ An Eskimo 

woban at oto time gave to and dogs, 1 


The latter she put in an ojd boot, and threw them out 
into the sti, saying. Go hence, and- become white people. 
From this it happens that the whites live on the sea and 
their ships arc lilce Innuit's boots, round at both ends. This 
is a very different notion from the Australian " tumble 
down, black fellow, jump up, white fellow,'’ and less com- 
plimentary to the pale faces. 

A good deal of the infornoation about the Eskimo given 
by the author is of course not new, but the descriptions 
are very fresh and good, and it is of importance to have 
so full an account of the present condition of the natives 
of the west coast of Davis Straits. 

An account of the mammaHa of Hogarth Sound by the 
same author follows the ethnological ones. The mam- 
malia seem to be disappearing from the neighbourhood 
with great rapidity. Bears, walrus, and the hooded seal 
arc very scarce up the sound, and of the musk-ox the 
traces remain only in the personal name " omingmuk,’' 
which is used commonly amongst the Eskimo, who know 
the animal well as found far to the north. 

In the account of the Eskimo dogs the curious theory 
is upheld by Mr, Kumlien that the peculiar rabies of 
which they so commonly die is produced in the males 
by unrequited aflcction towards the opposite sex, and in- 
stances in proof are cited. At least four-fifths of the dogs 
so dying are males. 

There is an interesting account of the various seals of 
the coast and their habits, and of the modes of catching 
them adopted by the Eskimo, and also of the whales. 
The author has known the white whales {Be/u^a catodon) 
to come in close proximity to the ship and lie along her 
sides for protection when pursued by the grampus or 
killer, Orca gladiator. The white whales ascend the 
sound as soon as the ice begins to loosen, but for what 
purpose seems uncertain ; the mothers already have their 
young with them, and as little or nothing is found in the 
animals’ stomachs when killed, they do not appear to go 
up the sound for food. In July they repair in hundreds 
to the sand-beaches of the fjords. The author suggests 
that perhaps they roll against the sand to free themselves 
of parasites. Numerous seals (apparently Pagomys 
fmtidus) were found inhabiting a fresh-water lake, Lake 
Kennedy, lying at a considerable distance inland. 

In the account of the birds, also by Mr. Kumlien, some 
curious notes on the habits of ravens, which are extra- 
ordinarily common on fhe sound, are given. Six or seven 
hunting in company soon kill a young reindeer, and “in 
the capture of the young seal, Pa^omp feetidus, the bbds 
evince a considerable degree of inteUigence. I have on 
different occasiowi ■ wUnesfjsd them capture a young seal 
that lay basking mr the sun to the ice near its hole. 
r|,aPto^^>Wnceuvre.. of the ravens wa| to .^ leisurely 

^eal 

on the top of the head with its pou^ul beafc,|flp thus 
break the tender skull. In two instances I the 

combat to proceed until the seal was killed, ind’ then 
drove the ravens away. I found no marks upon the seal 
except those of the blows upon the head, which had frac- 
tnred the skull In two places.” Two ravens were seen to 
chase a hare in concert and kill it. 

We regret that we cannot follow the author further. 

The Bulktin contains lists of the fishes collected in addi- 
tion, by Mr. T. Bean, with descriptions of species ^ of 
the Crustacea by Mr. S, S. Smith ; of the anneudes, tuni- 
cata, bryozoa, echinoderms, and coelenterhtes by 'JPrbf. 
Vemll; of the. mollusca by Mr, W. li. Ddd : w fixe 
insecte by Messrs. Edwards and Scudderj nod the 
plants by Prof Asa Gray and Messrs. E. Tuckermah 
W..G.Farlow. 
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EXPERIMENTAL RESEARCHES IN 
ELECTRICITY » 

II. 

T he experiments were made in a bell-jar^ containing 
the terminals, which could be gradually exhausted 
after having been filled with air or other gas. One of 
the terminals was fixed to the bottom plate, the other 
could be adjusted to any distance from it by a rod sliding 
through a stuflfing-box in the glass cover. The foot of 
the stand was insulated by a disk of ebonite, on which it 
stands. One such bell-jar is 9^ inches (23*4 centims.) 
high, and 5| inches (r4'9 centims.) in diameter; its cubical 
content, ascertained by covering the open ends with glass 
plates and filling with water from a graduated mcastme, 
was found to be 3,787 cub. centims. 


which would have been produced if an empty bladder had 
been suspended between the terminals and suddenly 
inftated and as suddenly emptied. ‘ 

The following experiment in rarefied air, at a pressure 
of 56 mm., at a temperature of C, will give an idea 
of the amount of instantaneous expansion which occurs 
when the terminals are connected with the poles of the 
battery of 11,000 cells, cuirent o*otio2 W » the resistance 
of the bell-jar was reproduced by substituting 600,000 
ohms wire resistance. 

Distance of the temninaU'— the top one a mm. M- ’ 

point, the lower a disk-— 6 in. ; pressure 56 73,6^4 

On making contact the arc passed and the 


column of mercury was depressed 


15*8 ‘ ^0,789 



A remarkable phenomenon was observed on making 
connection between the terminals and the battery by 
means of the discharging key, namely, that within certain 
limits of pressure in the bell-jar a sudden expansion of 
the gas took place, and that as soon as the connection was 
broken the gas then as suddenly returned nearly, but not 
quite, to its original volume in consequence or a slight 
increase of temperature. The effect was exactly like that 

* “ Experimental ReMarchen on th« Electric Discharge ajth Ae Chloride 
of Stiver Battery,** by Waiten I)e La Hue, M.A., IXG.U, F.R.S,, and 
Hugo W. Mliller, Ph.TL F.R S. Comintted from p. 153. 


IVcKsure on connection ... 71*8 94,473 

The increased was to the normal 
pressure in the ratio of 1*282 to 1 ; as 
the gas was kept at a constant volume, 
and supposing the expansion to be due 
to an increase of temperature, the pres- 
sure would vary as the absolute tem- 
perature,® therefore 

T' 7I‘8 

ss L » r282, whence 
T $6 

T'= 1-282 X 291-2 •» 373°‘3C.; 

(373’3-2737)“>99°-6C., 

the temperature of the bell-jar, and 
( 99 ' 6 ~I 7 's) ~ 82'^*!, the rise of tem- 
perature while the discharge was taking 
place. But the temperature of the bell- 
jar as determined by a thermometer 
inclosed in it with its bulb uppermost 
only rvse 0^ 64 C. per second, taking 
into account the rate of cooling. It is 
evident, therefore, that the increase of 
pressure cannot be ascribed to the 
instantaneous heating of the bell-jar 
82^ C. 

Taking the dimensions of the arc 
from a photograph shown in the plate. 
Fig. 30, it was calculated that it must 
have attained the enormous tempera- 
ture of 16,114° C., if the increase of 
pressure was really due to heat. It 
was found that platinum wires 0*001 
inch in diameter supported in various 

f arts of the arc, as shown in the plate, 
‘ig. 30, were immediately fused ; the 
temperature of the arc was therefore 
as high as the fusion-point of platinum, 
and possibly considerably higner. 

If the whole of the heat evolved by 
a current of 0*01102 W, through a re- 
sistance of 600, coo ohms had been 
communicated to the air in the jar, 
weighing 0*339 grnv, it would raise it 
215°*6C. in one second. It is known 
from direct experiment that this enor- 
mous evolution of heat was not com- 
municated to any extent to the air id 
the bell-jar, because its temperature 
only increased about 0^*64 C, per 
second ; the heat must consequently 
have escaped almost instantaneously by radiation. It is 
difficult consequently to realise the conjecture that the 
enormous dilatation which occurred instantaneously could 
have been caused by increase of temperature. And it 
points to its being produced by a projection or scattering 
of the molecules by electrification causing them to press 
outwards against the walls of the containing veswj, this 
pressure being distinct from the motion caused by beat, 

* la Rive iiottc «4 thar oscilUtiota occurred in tfce awrcuiyof » jauga 
attached to an exhatMttfd tube as so^n at the curreot passed. 

» Absolute sero as 973 ‘7 C, , a73'7 ■+• 1 7*5« ra 
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The authors proceed to describe the appearance of the 
arc with terminals of various forms at dfifferent distances 
and with various pressures. It was found that the light 
emitted by different parts of the arc was not of the same 
intensity throughout, and that from the first there was a 
tendency to break up into distinct entities, as shown at 
A, B, c, D, E, F in the diagram, Fig. 4, which only indi- 


A B c o c r 

\j V \j \J X 



/A\ ^ h a 


Tig. 4. 

cates the central bright portion of the arc, this never 
quite reached the negative terminal, near which there was 
always the well-known dark discharge. 

As the pressure was diminished the arc widened out, 
until at last the entire surface of the negative disk was 
covered with a luminous halo, and the discharge took up 
a stratified appearance. 

The appearances presented by the arc in air, hydrogen, 
and carbonic acid are illustrated by copies of photographs 
and drawings in messotint, as shown in the Plate. 

T/te arc in air between two points at various distances 
and pressures with a constant number of cells. Temp. 
12*7 C. The references are to the Plate 
11,000 cells, distance 0*54 inch, pressure atmospheric, 
current 0*02456 W; the total resistance of battery and 
arc was found to be 461,500 ohms, that of the arc, by sub- 
stituting wire resistance, 27,550; whence the potential 
between the terminals was 657 cells. The appearance of 
the arc is shown in the plate, Fig. 20 ; it exhibits clearly the 
tendency to break up into luminous entities ; the photo- 
graph of which this is a copy is nearly full sire, and was 
-obtained in twenty seconds. All the other copies of photo- 
graphs are on a reduced scale. As the batteries were 
underping the annual overhauling, the number of cells, 
some being removed from timejo time, was somewhat 
less in the following experiments, namely, 10,940. 

Fig. I, from a frtiotograph obtained in lo seconds.™ 
Pressure atmospheric 748*6 mm,, 985,000 M, distance 
0*58 inch, current not observed, no depression of the 
mercury in the gauge was noticed ; indeed, it will be seen 
that at the higher pressures the depression is generally 
less than at the lower, lip to a certain point. 

Fig. 2, from a pl^otograph in 15 seconds.—Distance 
0*58 X 2 «*» inch, pressure 294*9 mm., 388,026 M, 
current 0*02881 W> depression 16 mm., total pressure 
294*9 + ratio of increased to normal pressure 

as t‘054 to t. It wiU be observed that the central spindle 
has become bifurcj^d about midway. 

Pig. 3, from a photo^ph in 15 seconds.—Distance 
X 3 “ 174 inch, prtssure t9i*3mm., 251,711 M> current 
<>^>4060 W, depression 17 mm., total pressure 208*5 mm. ; 
ratio of increased pressure 1*089. The bifurcation is 
apparent in this also. 


Fig. 4, in which the central spindle is broken up into 
several luminosities. — Distance x 4 2*32 inches, pres- 

sure 142*6 mm., 187,631 current 0*04474 W, depres- 
sion 19 mm.^ total pressure i6r6 mm. ; ratio of increased 
pressure 1*133. 

Fig, 5, from a photograph in 15 seconds ; in this the 
centrid spindle is split up into bright entities connected 
by less bright portions. — Distance X 5—2*9 inches, 
pressure 112 *6 mm. 148,157 Mi currento*03459W» depres- 
sion 19 mm., total pressure 131*6; ratio of increased 
pressure 1*169. 

Fig. 6, from a photograph in 1 5 seconds. The luminous 
entities still seen, but are less marked.-— Distance X 6 ** 
3*48 inches, pressure 99*4 mm., i3o,789Mi current 0*03071 
W, depression 21 mm., total pressure 120*4 mm* ; tatio of 
increased pressure 1*211. 

Fig. 7, from a photograph in 15 seconds. — Distance 
X 7 »» 4*06 inches, pressure 85*9 mm,, 1 13,026 Mt current 
0*03259 W, depression 22 mm., total pressure 107*9 mm. ; 
ratio of increased pressure 1*256. The central spindle is 
divided into two luminosities, with a tendency to form 
a third near the negative. 

Fig. 8, from a photograph in 15 seconds. — Distance 
X 8 4*64 inches, pressure 71 *6 mm., 94,210 M» current 

0*02693 W, depression 22 mm., total pressure 93*6 mm. ; 
ratio of increased pressure 1*307. The central spindle 
nearly of the same character as Fig 7. 

Fig. 9, from a photograph in' 15 seconds. — Distance 
X 9 »» 5*22 inches, pressure 65*5 mm,, 86,1 84 M> current 
o*o 2693W, depression 22 mm,, total pressure 87*5 mm, ; 
ratio of increased pressure 1*336, l‘he bright entities 
show a tendency to break up into less bright portions. 

Fig. 10, from a photograph in 15 seconds. — Distance 
X 10 = 5*8 inches, pressure 64*4 mni,, 84,737 M> current 
0*03071 W, depression 20 mm., total pressure 84*4 mm. ; 
ratio of increased pressure 1*310. The arc resembles that 
seen in Fig. 9. 

The appearance of the arc between disks in hydrogen 
at the various pressures used in determining the potential 
necessary to produce a discharge, is represented in the 
plate, Figs, 11-19. 
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The arc in hydrogen between two points. Temp. 16**2 C., 
10,940 celts 

Distance 0*75 inch, pressure 745 mm., 980,263 current 
0*01575 W, the appearance is represented in the plate, 
Figs. 21 and 22, the first copied from a photograph 
obtained in 5 seconds, the second in 1 5 seconds* The 
central spindle breaks into a brush-like form towards the 
negative, there is then a dark interval between it and the 
glow on the negative. 

Fig. 26, from a drawing.— Distance 0*9 inch, pressure 
745 mm., 980,263 M» the discharge passed intermittently, 
so that the current could not be read off on the galvano- 
meter. The appearance is represented full size. 

Figs, 23, 27, 28. — Distance 09 X 2, r8 inch, pressure 
385*0 mm., 507,368 current 0*01575 Wi depression} 14 
mm., total pressure 399*6 mm., ratio of increased pressure 
1*04. Fig. 23 is from a photograph in 13 seconds. The 
distance between the brush-like termination of the central 
spindle and the glow on the negative has relatively 
increased. Figs, 27 and 28 are other representations 
copied from drawings. 

Fig. 24, from a photograph in 15 seconds.— Distance 
X 3 f 27 inches, pressure 317*8 mm, 418,158 M, current 
0*00580 W> depression 13 mm., total pressure 330*8 mm.. 





i^«^o o< : Utcrmad pttsature 1134* The centtal* epladle 
rilAlively stfiU shorter;- . Attlmes only the terminals 'wasc; 
ilhthAinakd1>ut sotftetimes strata formed on the :poshive 
temhia)* Fig. is another representation copied from 
a drawing. 

'Fig. ^35.— ^Distance X 4, 3*6 inches, pressure 170*5 mm,, 
630a cells, current not measxired. The central 
qp&die has decreased relatively still more. 

€ig. 34, J^istance X 7 , 6'3 inches, pressure 3 mm., 
3947 M> raoo cells, the bottom point positive current 
0*03896 a splendid stratification, though somewhat 
Uhtitehdy ; the figure partly copied from a photograph, 
partly from drawings. It was thought at first that well- 
defifiJsd strata would not be formed in a jar of such large 
diameter with the quantity of current at disposal, but this 
experiment shows that this conjecture was unfounded. 
The negative glow completely fills the neck of the jar. 

Figi 31,— Distance 6*3 inches, pressure 2*4 mm., 3158 
M, 1300 cells, current 0*02728 W, a very steady stratifica- 
tion when the bottom point was positive ; this curious 
etmtifitatlon coxfiptetely overlapped the whole surface of 
the bottom point and the brass Wdcr, as if pushed back 
by a force emanating from the negative, the glow around 
the niegative completely filled the upper portion of the’ 
jar. 

An Infler tube was now inserted in the bell-jar in order 
to ascertain whether the contraction of the space sur- 
rounding the discharge would have any effect on thC; 
production of strata* A number of holes had been drilled 
m 'Opposite sides of the tube, which is 8 inches long and 
1 *8 meh in dihmeter. These holes were drilled with the 
ol^ct of straining very fine platinum wires across at 
^fereiat heif^ts for ascertaining the temperature of the 
a«e‘atrihh^ positions, but in the experiments'about to be 
deimribed ^ere were no wires. 

The bell -jar was refilled with hydrogen and ex- 
hausted ; distance of points 6*3 inches, pressure 2 mm,,. 
2,632 M, 2,400 ceils; when the top point was posUive' 
there was a production of ordinary strata resembling 
(Fig. But when the bottom was positive a very 
remarkable phenomenon was observed, namely, the pro- 
trusion of strata through the small holes, jith inch in ( 
diameter, in the walls of the inner tube, this being accom- 1 
panied by an overpouring of negative discharge above the j 
top of it (Fig. 33). It seemed as if the positive disdharjge ' 
sought a complete neutralisation with negative electricity . 
beyond the confines of the tube, the area of which was too 
small to p^wmit of complete relief. The close Oonfinetnent 
of the discharge at the bottom end of the tube which rests 
on the glass plate of (he pump may account for the non- 
' ooiihg but of strata through the holes when the top point 
was positive. 

' Some g!^. let iq, pressure 4 mm., 5,263 Mj 2,400 cells, 
current 0^5470 Wf a wejl-tdefined stratification occurred 
when the bottom point was negative, but no oozing out 
through the holes in the tube, Fig. 32. 

In order to prosecute their experiments in a vessel of 
still greater capacity, the authors had constructed a larger- j 
jar with a neck at each end, or more properly speaking, 
perhaps^, a tube supported horizontally on ebonite crutches. 
It is 37 inches long and sH inches in diameter, its cubical 
eoatent WS found to be 14,435 cub, centims., or 3*8 times 
that of the bell-jar employ^ in the experiments on the 
electric arc. The tube is shown in Fig. 5. 

The experiments with this tube will necessarily occupy 
a consitierable period, partly on account of the long time 
it takes to exhaust it after each set, partly on account of 
the variety of experiments it is intended to make with it j 
consequently they describe only a few of the first results 
hitherto obtained. 

For Example in Air.. 

Pressure 3 mm., 3,947 M; celh, Two luminosi- 
tieawere formed, the ring negative being aurrofinded with 


ra nebifiowty. which ciTO fifiod tha end ^ the tphe. 

The tube. glowOd barUliattily with ,a Wuf 
which proved to have great actinic power.; ; A 
photo^nph obtmnedr infive Seconds records a curioua 

phenomenon, fiaihdy, that the outer boundary; ctf the 



to. be remarked that while the dischafj^ waS; iteddish 
(nitri^en), the fluorescence of the tube was blue ; the 
feffect, appears to be due to the absoiptiPfi 
of the fluorescent light emanating from the back of the 
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^be M passing thtoujgb tha 'fed lumi>no«ity^ Tl^ effect' iwas 
euUdubetpeCt^dj' aba'^t''Was at •ffrst; that it might 

AaVc M&kti*kom sooiHi^pecttliaritJf in the dewellbpmcnt of 
/ thfe dTy*|ftafte 1- it nrasn'‘nOt therefore until * the ^result had 
f by bthef photographs that they ventured 

/ oh' t^e^xi^paUen above give^^^ . . . . : 

A- ^^ef^pcflrftrfentfi' were made with hydrogan in this 
■ sarrii^i tube ;■ and thO appeoranc'cs observed are shown in 
Tig. 6j •■ '■■' : 

Pfeasdfife A |inm*j ii,ooo<:ells, current 0*01412 

Wi on negative extended to three- eighths of 

an inclr, a^pear-head luminosity on the positive wire, to 
•Which -it was att^hed- by ‘a very bright wiredike stem hot 
' ‘ in' diameter than the terminaJ, a (Fig; 6X . 

Fj^sstif ^ 1 5* nim„ 19^737 * * )P 9 !° current 0*03071 

Wi A spindle-shaped luminosity at the positive about 
li inch long, and the negative ring completely surrounded 
wltli a glow which had increased considerably since a. 


Aftfer aiSliortrtime'ithe spindte;on;the poflWv^ 
oilt afifl mcfUJiy neaefeed tJte: negativA nujgging.tto 
dde cd the tubdafe th 3 (Fig.^ 6)^ It was not >9«n6iti)apo 
the ppproaoh.of ;the: fing<Sr>. although liMt} 

6,300 oella produced ^tho same phenomona^ *; . 

Pressure 4 5,3^3 Mi 6,30ocell»> cuwnto*o3 
The discharge in therlaUlter ease was partially sirajSj^,jC» 

The-paper. closes with the following ponclftsio^ M . 

. 1* Fcfr th$r^ U, a mMmuMF^essmf |c/^M 

o^L'rs the kas^ /o the passage tU^trh 

2 mhari(t\ l AfUr ndnimum kail)cen,^^h 0 d^ ihe 
resistance to aK discharge':' mpidly increased as V^^pres^ 
sure of the medium , With hy(h^6g^ the mini- 

mum is o 64 mm;, 842 M r at o'0O2 mm^, < 3 Mi it ia, as 
great as at 35 mm., 4^000 . ^ » i i ^ 

2 . \Therc is neither cond^mation fwr dilatation of a 
gaseous medium in contiguity with charged terminals, 

3. i Viun ihe discharge takes place there is a Midden 



Fig. 6 . 


" difeeiation of the medium in addition fa, and distinct 
'ffonij that cetused by heat. This dilatation ceexses his fan- 
taneously iiiHUfi Iht discharge ceases. ' ' ' " ' 

4. The pbtintihl\ ne(yssary to 'produce a discharge 
surfaces at a conMht distance and 
. ^^t^ous pi^i^Hsfpfat n constant pres^ifie and various 
tnsiancesj ^ ’represented bp hjH^erbpHc curves. The 
^stitancl'W the discharge between parkliel fiat surf dips 

infkifi^ening behveen thaU. 
d^thf^tga‘^d to points. In 
tfidf iki potefitiaT netesshry 'i 
atmosMlfreprestun' d^^^^ 
Si' m dfstantts. 


''!:mith^ a constant 


^iarious d^stanies, 

^ in dgr/aWr 

^ “ i _ 

■ '■Oi^lW'- ildtth’c' arc and the stratified discharge \ account of the same animal for 


s'acuum tubes are tnocUfications of .the samepltpfitfintmf^ 
Lastly, the 'authors say : : ■ . ; . \ 

“ We have again pleasure in thanking Prof, ^Stokes, for 
his much- valued advice during the course! bf our myesti- 
gations. To our ^assistant, Mr. ^Frhm, we are i indebted 
for his able co-operation;: and wehf^e lo^ thanle .Mr. H. 
Reynolds for his aid and skillin taking photographs,^! 

^ ,. ...'.iX. ;; . - ,. ;, .; - . ^ , 1 4 .1 

THE NE f V .FREEHWA f ER JM CC V 

have received the foll6\fa%g iottrttlim/catidns^on 

ihi4 subject,;— /*".*, V 

* . 7 'ke Freshwater Medusa ... . / . 

When I last week sent you an account ofitWiikiiSw 
geims Of freshwater Medusf^, to which J gave 4h# nahae 
Ci'aspcdacustds, I was not aware that Prof. AHman had 


W^ 


prepared, or even that he was intending ^to. preparifc, nn 
‘ " r the Linneah 



NAtaii£ . ' 

meeting of Thursday (your day of publication). The The umbrella varies much in form with its statb of 
iMcimens on which 1 worked were given to me by Mr. contraction, passing ^om a somewhat conical sh^e with 
Sowcrby, the secretary of the Botanical Society, who dis- depressed sutnmit through figures more or less hemi- 
covered the animal, and in reply to ray particular inquiry spherical to that of a shafiow cup or even of a nearly flat 
as to whether any naturalist had been cbaiged by him aisk. Its outer surface is covered by an epithelium com- 
with the task of working it out, he said that no one had, posed of flattened hexagonal cells with distinct and 
but that he had freely given specimens to several gentle- Drilliant nucleus. The manubrium is large ; it commences 
men. He asked me to find a name for the new Medusa, with a quadrate base, and when extended projects beyond 
and 1 promised to send him a copy of what 1 should the margin of the umbrdla. The mouth is destitute of 
publish on the subject. tentacles, but is divided into four lips, which are everted 

I hold it to be a very excellent thing that there is a and plicated. The endoderm of the manubrium is thrown 
certain kind of honour attaching to the priority of de- into four strongly-marked longitudinal plicated ridges, 
scription of new and important genera among zoologists. The radial canals are four in number ; they originate 
it appears to me to give a zest and stimulus to hard work each in an angle of the quadrate base of the manumium, 
in tlm cause of zoology which is very far from being a and open distally into a wide circular canal. Each radial 
thing to be despised. I confess to having worked at that canal is accompanied by longitudinal muscular fibres, 
Medusa day and night when I first obtained it, with the which spread out on each side at the junction of the radial 
object of having the pleasure and honour of being the with the circular canal. 

first to expound its structure to my brother naturalists. The velum is of moderate width, and the extreme 

At the same time 1 wish to say that had I known that margin of the umbrella is thickened and festooned, and 
so esteemed and veteran a zoologist as Dr. Allman was loaded with brownish-yellow pigment cells, 
anxious to associate himself with this little novelty, I The attachment of the tentacles is peculiar, Instead 
should have felt it to be only consistent with the great of being free continuations of the umbrella margin, they 
personal regard which I entertain for him to abstain from are given off from the outer surface of the umbrella at 
any publication on the subject until he had come forward points a little above the margin. From each of these 
to provide the new Medusa with a name, which I am points, however, a ridge may be traced centrifugally as 
sure would have been a prettier one than my somewhat far as the thickened umbrella margin ; this is caused 
unwieldy proposal by the proximate portion of the tentacle being here 

Under these circumstances it gives me great pleasure adnate to the outer surface of the umbrella. It holds 
to say that, so far as I am concerned, I am quite willing exactly the position of the ** mantelspangen ” or peronia^ 
to give up the name Grasped ^custes, and to adopt Profi so well developed in the whole of the Narcomedusae of 
Alhnan’s name for the new freshwater Medusa whenever Haeckel, and occurring also in some genera of his 
he may publish it. Trachomedusae. Its structure, however, differs from that 

I have no doubt that we shall shortly hear a great deal of the true peronia^ which are merely lines of thread- 
more about the freshwater Medusa, since it is very cells marking the path travelled over by the tentacle 
abundant in the Regent’s Park lily-house, and since Mr. as the insertion of this moved in the course of meta- 
Sbwerby, with true scientific liberality and courtesy, morphosis from the margin of the umbrella to a point 
freely allows naturalists who desire specimens to provide at some distance above it, while in Limnocodium the 
themselves with such, and has very properly placed no ridges are direct continuations of the tentacles whose 
restriction upon their study or on the publication of structure they retain. They become narrower as they 
results. E. Ray Lankkster approach the margin. 

The number of the tentacles is very large in adult 

On ^^Limnocodium victoria;* a Hydroid Medusa of specimens. The four tentacles which correspond to the 
Fresh Water directions of the four radial canals or the perradial ten- 

A SHORT time since I received from Mr. Sowerby, tacles are the longest and thickest. The quadrant which 
Secretary of the Royal Botanical Society, a letter intervenes between every two of these carries, at nearly 
informing me of the occurrence of certain Medusoid same height above the margin, about thirteen shorter 
organisms in the warm-water tank devoted to the cuUi- and thinner tentacles, while between every two of these 
vation of the Victoria regia in the Gardens of the Society, three to five much smaller tentacles are given off from 
The letter contained a request that I should examine the points nearer to the margin, at two or three levels, 
animals with a view to their determination ; Mr. Sowerby hut without any absolute regularity; indeed, m the older 
accompanied it with rough sketches, and offered to place examples all regularity, except in the prpary or perradial 
specimens at my disposal for investigation. tentacles, seems lost, and the law of their sequence ceases 

The discovery of true freshwater Medusae was so to be apparent. . , , 

startling a fact that I lost no time in calling on Mr. ^ could find no indication of a cavity m the tentacles ; 
Sowerby, with whom I visited the tank, and earned away hut they do not present the peculiar cylindrical chorda- 
fluch specimens as were needed for examination. like endodermal axis formed by a senes of lai'gj? 

The. water in the tank had then a temperature of 86^ thick-walled cells which is so charactenstic of the solid 
F., and was literally swarming with little Medusae, the tentoclp in the Trachomedusae and Narcomedusx. From 
largest of which measured nearly half an inch in trans ^hc solid tentacles of these orders they diner also in 
verse diameter, They were very energetic in their ^heir great extensibility^ the four perradial tentacles 
movements, swimming with the characteristic systole admitting of extension m the form of long, gr^uy- 
and t^stole of their umbrella, and apparently in the very attenuated filaments to many tunes the height of the 
conditions which contributed most completely to their vertical axis of the umbrella, even when this height is w 
wcll-bdng maximum ; and being again capable of assuming hy 

As it now became evident that the Medusa belonged to contraction the form of short thick clubs. Indeed, 
a generic form hitherto undescribed, I prepared for the presenting the comparatively rigid and im- 

Linnean Society a paper containing the results of my petfecUy cpntractUe character which prevails among the 
examination, and assigning to the new Medusa Ae name Tnachomedusae ^d the Narcomedusic, ^ey possess m 
of Limnocodium victoria a pond, and a bell), feat a power of extension and cmracUon as be 
This was received and recorded by the secretaries on found m the tentacles of many LwtomedUse (Thau- 
June 14, and read at the next meeting, on the 17th, ^ mantidaci to.). These four perradme 

* Som« facts in addition to those colUsutied in my oriffinoi paper are independently of the Others, 

included in the preient communication. different systcm. All the tenUicles ane armed along uiMt 
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length vith miaute thread cellsi which arc set in closo 
somewhat spitaliy^arratigcd warts. 

tlhe lithocysts or marginal vesicles are, in adult 
^ecimens> about 128 in number. They are situated 
hear the umbtellar margin of the veluin, between the 
bases of the tentacles, and are grouped somewhat irregu- 
larly, so that their number has no close relation with that 
of the tentacles. They consist of a highly refringent 
spherical body, on which may be usually seen one or 
more small nucleus-like corpuscles, the whole surrounded 
by a delicate transparent and structureless capsule. This 
capsule is very remarkable, for instead of presenting the 
usual spherical form, it is of an elongated piriform shape. 
In its larger end is lodged the spherical refringent body, 
and it thence becomes attenuated, forming a long tubular 
taiWike extension which is continued into the velum, in 
which it runs transversely towards its free margin, and 
there^ after usually becoming more or less convoluted, 
terminates in a blind extremity. 

The marginal nerve- ring can be traced running round 
the whole margin of the umbrella, and in close relation 
with the otolitic cells. Ocelli are not present. 

The generative sacs are borne on the radiating canals, 
into which they open at a short distance beyond the exit 
of these from the base of the manubrium. They are of 
an oval form, and from their point of attachment to the 
radial canal hang down free into the cavity of the um- 
brella. Some of the specimens examined contained nearly 
mature ova, which, under compression, were forced from 
the sac through the radial canal into the cavity of the 
stomach. 

While some of the characters described above point to 
an affinity with both the Trachomedustc and Narcome- 
dusac, this affinity ceases to show itself in the very im- 
portant morphological element afforded by the marginal 
bodies. In both Trachomedusa? and Narcomedusse the 
marginal bodies belong to the tentacular system; they are 
metamorphosed tentacles, and their otolite cells are endo- 
dermal, while in the Leptomedustc, the only other order 
of craspedotal Medusae in which marginal vesicles occur, 
these bodies are genetically derived from the velum. Now 
in Limnocodium the marginal vesicles seem to be as truly 
velar as in the Leptomedusae. They occur on the lower 
or abumbral side of the velum, close to its insertion into 
the umbrella, and the tubular extension of their capsule 
runs along this side to the free margin of the velum, 
while the delicate epithelium of the abumbral side passes 
over them as in tnc Leptomeduste. It is true that this 
point cannot be regarded as settled until an opportunity 
of tracing the dev< 3 opment is afforded ; but in very young 
specimens which I examined I found nothing opposed to 
the view that the marginal vesicles were derived, like 
those of the Leptomedusae, from the velum. 

Important points still remain to be cleared up regarding 
the development of Limnocodium and the determination 
of the question whether the Medusa be derived from the 
egg directly or only through the intervention of a hy- 
dranlid trophosomc. I have arranged with Mr. Sowxrby 
some methods of observation by which I hope to obtain 
data for determination of these points. 

If this be the case Limnocodium will hold a position 
intermediate between the Leptomedusae and the Tracho- 
medusse; but as the greatest systematic importance must 
be attached to the structure and origin of the marginal 
vesicles, its affinity with the Leptomedusae must be 
regarded as the closer of the two. Geo. J. Allman 


Physwiegy of the Fresh water Medusa 
The structure of this remarkable animal has already 
been investigated and described by Professors Allman 
and Lankester, with the result of showing that, although 
constituting a new ^nus, it is in ali respects a true Medusa. 
After the publication of their papers I began to work out 


the physiology of the new form, and the following are 
the results which so far I have obtained. 

The natural movements of the Medusa precisely 
resemble those of its marine congeners. More particu- 
larly, these movements resemble those of the marine 
species which do not swim continuously, but indulge in 
frequent pauses. In water at the temperature of that in 
the Victoria Lily-house (85*^ F.) the pauses are frequent, 
and the rate of the rhythm irregular—suddenly quickening 
and suddenly slowing even during the same bout, which 
has the effect of giving an almost intelligent appearance 
to the movements. This is especially the case with young 
specimens. In colder water ( 6 ?'' to 75'') the movements 
are more regular and sustained ; so that, guided by the 
analogy furnished by my experiments on the marine 
forms, I infer that the temperature of the natural habitat 
of this Medusa cannot be so high as that of the water in 
the Victoria Lily-house. In water at that temperature 
the rate of the rhythm is enormously high, sometimes 
rising to three pulsations per second. But by pre^es- 
sively cooling the water, this rate may be progressivdy 
lowered, just as in the case of the marine species ; and in 
water at 65" the maximum rate that I have observed is 
eighty pulsations per minute. As the temperature at 
which the greatest activity is displayed by the fresh- 
water species is a temperature so high as to be fatal to 
all the marine species which I have observed, the effects 
of cooling are of course only parallel in the two cases 
when the effects of a series of higher temperatures in 
the one case are compared with those of a series of 
lower temperatures in the other. Similarly, while a 
temperature of 70° is fatal to all the species of marine 
Meausae which I have examined, it is only a temperature 
of 100* that is fatal to the freshwater species. Lastly,, 
while the marine species will endure any degree of cold 
without loss of life, such is not the case with the fresh<- 
water species. Marine Medusse, after having been firoaen 
solid, will, when gradually thawed out, again resume their 
swimming movements ; but this freshwater Medusa is. 
completely destroyed by freezing. Upon being thawed 
out, the animal is seen to have shrunk into a tiny ball, and 
it never again recovers either its life or its shape. 

The animal seeks the sunlight. If one end of the tank 
is shaded, all the Medusa? congregate at the end which 
remains unshaded. Moreover, daring the daytime they 
swim about at the surface of the water ; but when the sun 
goes down they subside, and can no longer be seen. In 
all these habits they resemble many of the sea-water 
species. They are themselves non-luminous, 

I have tried on about a dozen specimens the effect oi 
excising the margin of the nectocalyx. In the case of all 
the specimens thus operated upon, the result was the 
same, and corresponded precisely with that which I have 
obtained in the case of marine species. That is to say,, 
the operation produces immediate, total, and permanent 
paralysis of the nectocalyx, while the severed margin con- 
tinues to pulsate for two or three days. The excitability 
of a nectocalyx thus mutilated persists for a day or two, 
and then gradually dies out-— thus also resembling the 
case of the marine naked-eyed Medusae, More particu- 
larly^ this excitability resembles that of those marine 
species which sometimes respond to a single stimulation 
with two or three successive contractions. 

A point of specially physiological interest may be here 
noticed. In its unmutilated state the freshwater Medusa 
exhibits the power of localising with its manubrium a 
seat of stimulation situated in me bell. That is to say, 
when a part of the bell is nipped with the forceps, or 
otherwise irritated, the free end of the manubrium is 
moved over and applied to the part irritated. So far, the 
movement of localisation is precisely similar to that which 
I have previously described as occurring in Tidro^i$ 
indicans {PhiL Trans,^ vol. clxvii.). But further than this, 
I find a curious difference. For while in T. indicans 






these. wverne*its of localisation continue unimpaiteS 
after the margin of the bell has been removed, and will ; 
be inelfectunUy attempted even after the bell is almost On- ■ 
tirelytut away from its connections with the rnantibrium; | 
hi the freshwater Medusa these movements of localisa- 
tion cease after the extreme margin of the bell has been 
removed. For some reason or another the integrity of 
the marpin here seems to be necessary for exciting the i 
manubmm to pcrfonn its movements of localisation. It ' 
» clear that this reason must either be that the margin i 
contains the nerve-centres which preside over these 
localising movements of the manubrium, or, much more 
probaHy, that k contains some peripheral nervous struc- 
tures which are alone capable of transmitting to the 
manubrium a stimulus adequate to evoke the movements of 
localisation. In its unmutilated state this Medusa is at 
intervals perpetually applying the extremity of its manu- 
brium to one part or another of the margin of the belli | 
the part of the margin touched always bending in to 
meet the approaching extremity of the manubrium. In 
some cases it can be seen that the object of this co-ordi- 
nated movement is to allow the extremity of the manu- 
brium— the mouth of the attimal-*to pick oft a small 
particle of food that has become entangled in the mar- 
ginal tentacles. It is therefore not improbable that in 
rt// cases this is the object of such movements, although 
in most cases the particle which is caughtby the tentacles 
is -too sma^U to be seen with the naked eye. As It is thus 
no doubt a matter of great importance in the economy of 
this Medusa that its marginal tentacles should be very 
sensitive to contact with minute particles, so that a 
very slight stimulus applied to them should start the 
ccMirdinated movements of localisation, it is not surpris* 
Mkg that the tentacular rim should present nerve- enmngs 
80 jfar sensitive that only by their excitation can the 
reftex mechanism be thrown into action. But if such is 
the explanation in this case, it is curious that in Tiaf^sis 
inMsafis every part of the b^l should be equally capable 
of yielding a stimulus to a precisely similar reflex 
action. 

lorpursuance of this point I tried the experiment of 
cutting tM Sortiotu of- the margin, and stimulating the 
bell mme porUmp9 of ihs $mrgin which I had remotted, 

I found that in this case the manubrium did not remain 
passive as it did When the whole margin of the bell was 
removed J but that k made ineffectual effona to And the 
offending body, and <in doing so always touched some 
part< of we margin which was still untimtilated. I can 
only explain this fact by supposing that the stimulus 
supplied to the mutilated part is spread over the bell, and 
fahely referred by the manubrium to some part , of the 
«ensitive—i>., uftiiiutilated-^^margin. 

But to complete this account of the localising move- 
ments it is necessary to state one additional fact Which, 
for the sake of dearness^ I have hitherto omitted. If 
any one of the; four radial tubes is irritated^ the manu- 
brium will con^ctly localise the seat of irritation, whether 
or t>ot the margin of the l^U has been previously removed. 
This greater case, so to speak, of localising stimuli in the 
course of the radial tubes than anywhere else in the 
umbrella except the margin, corresponds with what I 
fbtfftd to be the case in T. indicans^ and probably has a 
direct reference to the distribution of the principal nerre- 
ttacts. 

On whole, therefore, contrasting this case of locali- 
sation with the closely parallel casO presented by 71 
J should say that the two chiefly differ In the 
freakwatfer MdddSa> even when unmutilated> not beihg 
able to locaUeb so promptly or so certainly i and in the 
localisation bciiig ^pnly performed with reference to the 
matrgin imdtadim tubes, Ijfii^ead of witli reference to the 
whole excitable SihfhcSe of tto hnlmah 

All niaririe Medusa? are veryintolerant of fresh tyate 
and therefore, -as the freewater Specie# mra presunrilbly 


have had' marine ancestors/ it seemed an interesHitg 
question to determine how far this species wohld pr^e 
tolerant of sea water* ' For the sake of comparison f Shall 
first briefly describe the effects of fresh Water upon the 
marine species.® If a naked^eyed Medusa which Is 
swimming actively in sea water is suddenly transferred 
to fresh water, it wilk instantaneously collapse, become 
motionless, and sink to the bottom of the containing 
vessel. There It will remain motionless until it dies y but 
if it be again transferred to sea water it will recover, 
provided that Its exposure to the fresh water has not been 
of too long duration, I have never known a naked-eyed 
Medusa survive an exposure of fifteen minutes ; but they 
may survive an exposure of ten, and g^erally survive an 
exposure of five. But although they thus continue to live 
for an indefinite time, their vigour is conspicuously and 
permanently impaired. While in the fresh water irrita- 
bility persists for a short time after spontaneity has 
ceased, and the manubrium and tentacles are strongly 
retracted. 

Turning now to the case of the freshwater species, 
when first it is dropped into sea water at 85® there is 
no change in its movements for about fifteen seconds, 
although the tentacles may be retracted. But then, or a 
few seconds later, there generally occurs a series of two or 
three tonic spasms separated from . one another an 
interval of a few seconds. During the next half minute 
the ordina^ contractions become |Wogressively weaker, 
until they fade away into mere twitching convulsions, 
which affect different parts of the bell irregularly. After 
about a minute from the time of the first immersion all 
movement ceases, the bell remaining passive in partial 
systole. There is now no vestige of irritability. If 
transferred to fresh water after five minutes exposure, 
there immediately supervenes a strong and persistent 
tonic spasm, reserabhng rigor mortis, and the animal 
remains motionless for about tiventy minutes, t^gbt 
twitching contractions then begin to display themsdves, 
which, however, do not affect the whole bell, but occur 
pirtially. The tonic spasm cor.tinues progressively to 
increase in severity, and give# the outline of tne margin a 
very irregular form j the twitching contractions become 
weaker and less frequent, till .at last they altogether die 
away. Irritability, however, still continues fdr a time — a 
nip with the forceps being followed by a boiit of rhyth- 
imcal contractions. Deam occurs in several hours in 
strong and irregular systole. 

If the exposure to sea water has only lasted two minutes, 
a similar series of phenomena are presented, except that 
the spontaneous twitching movements sppetvene In much 
less tune than twenty minutes. But an^exposurepf 'Oven 
one minute may determine a fatal result a few bout's after 
the Medusa has been restored to fresh water. ' 

Contact with sea water causes an opalescerice and 
essential disintegratron of ihc tissues, which prec^jd)^ 
resemble the effects of fresh water upon the tharihe 
Medusae. When immersed in sea water this M^dtisa 
floats upon the, surface, owing to its smaller s^cific 
gravity. 

In diluted sea water fjo per cent.) the preliminary tonic 
spasms do not occur, but all the other phases are the 
same, though extended through a longer period. In sea 
water still more diluted (i in 4 or 6) there i# a gradual 
loss of spontaneity, till all movement ceases, shorfly after 
which irritat^litv also disappears ; manubrium ahd 
tacles expanded. After an houris continued exposure 
intense rigor mortis slowly and progressively develops 
itself, so that at last the bell lias shrivej&d almost 
to nothing. An exposure of a few minutes to this 
strength places the animal past recovery when 
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to vratet. lo dtill weaker i&iictures (r in or i in lo) 
spontaneity persists for e long time ; but the animal 
gmually becomes less and less energetic^ till at last it 
wui only move in a bout of feeble pulsations when irri- 
tated. In still weaker solutions (t in X2 or t in 15) 
spontaneity continues for horn's, and in solutions of from 
I in 15 to i in z8 the Medusa will swim about for days. 

It will be seen from this account that the freshwater 
Medusa is even more intolerant of sea water than are the 
marine species of fresh water. Moreover the freshwater 
Medusa is beyond all comparison more intolerant of sea 
water than ate the marine species of brine. For I have 
previously found that the marine species will survive 
many- hours* immersion in a saturated solution of salt. 
While in such a solution they are motionless, with manu- 
brium and tentacles relaxed, so resembling the freshwater 
Medusa shortly after being immersed in a mixture of 
I part sea water to 5 of fresh ; but there is the great 
dinerence that while this small amount of salt is ver^ 
c^uickly fatal to the fresh-water speciesj the large addi- 
tion of salt exerts no permanently ^deleterious influence on 
the marine species. 

We have thus bJ together a curious set of cross relations. 
It would appear that a much less profound physiological 
change would be required to transmute a sea-water jelly- 
fish into a Jelly-fish adapted to inhabit brine, than would 
be required to enable it to inhabit fresh water. Yet the 
latter ds the diredtion in which the modification has taken 
place, and. taken place so completely that sea water is 
now more poisonous to the modified species than is fresh 
water to the unmodified. There can be no doubt that 
the modification was gradual — probably brought about by 
the ancestors of the freshwater Medusa penetrating 
higher and higher through the brackish waters of estuaries 
into the fresh water of rivers— and it would, I think, be 
hard^ to point to a more remarkable case of profound 
physiological modification in adaptation to changed con- 
ditions of life. If an animal so exceedingly intolerant of 
fresh water as is a marine jelly-fish may yet have hll its 
tissues changed so as to adapt them to^ thrive in fresh 
water, and even die after an exposure of one minute to 
their ancestral element, assuredly wc can see no reason 
why any animal in earth or sea or anywhere else may not 
in time become fitted to change its element. 

Gkorge J * Romanes 



NOTES 

The Fiftieth Annual Meeting of the British Association will 
commence on Wednesday, August 25, 1880, at Swansea. The 
President Elect is Andrew Crombie Ramsay, LL.O., F.R.S., 
t)ircctor-General of the Geological Survey of the United 
Kingdom and of the Museum of Practical Geology. The Vice- 
presidents Elect are : The Right Hon. the Earl of Jersey, the 
Mayor of S wansea, the Hon. Sir W. R. Grove, D.C.L., F.R.S. , 
Hussey Vivian, M.P., F.G.S., L. U Dillwp, M.P., F.L.S., 
J. Gwyn Jeffreys, LL.D., F.R.S. ; and the General Secretaries : 
Capt. Douglas Galton, C.B., D.C.L,, F.R.S., 12, Chester 
S^treet, Crosvenor Place, London, S.W., Philip Lutley ScUter, 
Ph. 1 ),, F.R.S., II, Hanover Square, London, W. ; Assistant- 
Secretary: J. E. H. Gordon, 22, Albemarle Street, London, 
W. j General Treasurer: Prof. A. W, Williamson, Ph.D., 
LL.D., F.R.S,, Umversity College, London, W.C. ; Local 
Secretaries: W. Morgan, Ph.t)., F.C.S,, and James Strict, 
Swwea ;■ and'- Lineal Treasurer : R* j; iLetcher, Swansea. 
Ihe Seetto following i*-*A.--MathemRt!cal and Physi- 
cal S<deni»;-^P«Madextt: PW. W. Grylfe Adams, F.R. S. Vice- 
Pre^fe : *1 C;, W. Slcmehs, D.C.L., 

f*R.S’i^ 'Seerebliries: W: E.- A]^ J; w, L. Otoher* 
f'.R.E. ; OTver J. MeAliateiv BiSc. 

tRitordcr). ' * 


Gilbert, Ph.D,, F.R.S. Vice-Presidents: I. Lowtldan BeU, 
P.R.fi. J Wmiarn Crookes, F.R.S. j W. Chandler Roberts, 
F.R.S. Secretaries: Harold B; Dixon, F.C.S. ; Dr, W. R, 
Eaton-Hodgklnfson P. PhiUipg-Bedson, D.Sc,, F,C,S. ; J. M. 
Thomson, F.C.S, (Recorder). C.-^-Geology.— President H, 
Clifton Sorby, LL.D., P‘.R.&. Vice-President: Prof. Ardii- 
bald Geflcie, LL.D., F.R.S.^ L. and E., Warington W. Sibyth, 
F.R.S. Secretaries; W. Topley, F;G.S. (Recorder); W. 
Whitaker, F.G.S, D.-rBiology. — President: A, C. L. G. 
Gunther, M.D,, F.R.S. Vice-Presidents : F. M. Balfour, 
F.R.S. ; Prof, Newton, F.R.S. ; F. W. Rudler, F.G.S. 
Secretaries i G. W. Bloxamj F.L.S. (Recorder) ; Prof. M*Nab, 
M.D. (Recorder); Jcdin Priestley ; Howard Saunders, B’.Z.S. 
1 C.— Geography.— President: liexrt. -General Sir John Henry 
T^froy, C.H„ K.C.M;G., F.R:S. Viee-Preaidents Sir 
Henry Barkly, G.C.M.G., K.C.B., F.H.Sv ; Admiral Sir 
Erasmus Ommanney, C.B.* F.R.S. ; Lieut. -General Sir H.'E. 
L. ThuiUier, C.S.I., R.A., F.R.S. Secretaries : H. W. Bates, 
Assist.-Sec. R.G.S., F.L.S. ; C. E. D. Black; E. C, Rye, 
Librarian R.G.S., F. Z.S. (Recorder). F. — Economic Science 
and Statistics.— President : George Woodyatt Hastings, M.P. 
Vice-Presidents; James Heywood, F.R.S. ; William New- 
morch, F.R.S. ; Henry Richard, M.P. Secretaries : Noel A. 

' Humphreys, F.S.S. ; Constantine MoUoy (Recorder). G. — 
Mechanical Science.— President ; James Abernethy, C.E.^ 
Vice-Presidents: Prof. Osborne Reynolds, F.R.S. ; ‘ ProL 
James Stuart, Secretaries: A. T, A'tcbison (Recorder) ; H, 
Trueman Wood. The first general meeting will be held oh 
Wednesday, August 25, at 8 p.m, precisely, when Prof. G. J* 
Allman, M.D., LL.D., F.R.S., L. & E., Pres. L.S., will 
resign the cliair, and A. C. Ramsay, LL.D., F.R.S., V.P.G.S., 
Director-General of the Geological Survey of the United King- 
dom, and of the Museum of Practical Geology, Presideut-!lfiect, 
will assume the presidency and deliver an address. On Thurs- 
day evening, August 26, at 8 p.m., a wA ; on Friday evening, 
August 27, at 8.30 p.m., a discourse by Prof. W. Boyd Dawkins, 
F.R.S., on ^'Primmval Man** ; on Monday evening, August 30, 
at 8.30 p.m., a discourse by Francis Gallon, M.A., F.K.S., on 
** Mental Imagery’* ; on Tuesday evening, August 31, at 8 p.m., 
ti. soiree; on Wednesday, September i, the concluding gencnll 
meeting will be held at 2.30 p.m. On Saturday evening, 
August 28, Henry Seebohm, F.Z.S. , will deliver a lecture to 
the operative classes on “The North-East Passage" tickets 
can be purchased of the local secretaries- A room will be, pro- 
vided for the reception of apparatus and specimens illustrative 
of papers communicated to the sections. Excursions to places 
of interest in the neighbourhood of Swansea will be made on 
Thursday, September 2, and sliort excm*sious on the, afternoon 
of Saturday, August 28. 

Wb regret to announce the death of M. J. Mi 'GaugaJn, tlm 
eminent French electrician, at the age of seventy years WeehaH 
give some account of his life and work next week. 

The Committee for the erection of a statue to Gauss have just 
issued a note, from which we leam that on the ayih instant 
(11.30 A.M.) the statue— modelled, as we have previously an- 
nounced, by Prof. Schafer of Berlin, and cast by Prof j Howaldt 
—is to bo unveikd. The Committee will be happy to have the 
names of any English matbematicians or gentlemen who may be 
willing, or who intend, to take part in the festivities' which arc 

accompany the ceremony of tsnveiling. Applications should 
he adtfreeied at otioeto the Ijutdsyndioos Otto, Gaost Monument 
Committee, Braunschweig (Brunswick). 

*vA .coRliESPON©BNT, J, H. S., ^ds us the foUowmg notice 
of Dr* E; L^ Mosa, who has shared the fate of the 
MR 8«««k «soaped;fi^^ notice of the. sciontific world the 

bm ie haaiositaiued in thet iU^fated 1>r, Edward L.: 



Mofs^ one of the officers on board that vessel, besides beit]ig a 
stxrgeon of renown in the navy, was also, in the best sense of 
that phrase, a scientiftc man. His papers read before the 
British Association, and his remarlts at sectional meetings over 
a large range of natural history subjects (I remember such par- 
ticularly at tile last Plymouth meeting) will be fresh in the minds 
of many. He was one who, always observing and storing up 
facts, at whatever part of the world he might be, could clearly 
and systematically arrange them, and also employ them if re- 
qnir^ with convincing force. Such opportunities for observation 
were many and various. His profession, and the high estimation 
in which he was held by the naval authorities making him a 
picked man for any special service. By no means his least 
accomplishment was the masterly way in which he wielded brush 
and pen. In the Arctic Expedition of 1875-76 he served on 
board H.M.S. and to the astonishment of every one brought 
back with him from that expedition a number of most beautiful 
finished water- colour paintings and sketches in black and white. 
These were all made on the spot in those far-off regions, and 
arc, I believe, the only examples in colour, painted from nature, 
of those dreary, cold solitudes, and consequently were the first 
intimation to the majority of people of the gorgeous effects of 
colour to be seen there. I remember him telling me about the 
trouble it was to keep his pigments fluid and the devices be had 
to resort to to effect that result. Many of these paintings and 
drawings (in facsimile), with a vivid and most interesting 
descriptive narrative, were publhhed in his book, * Shores of 
the Polar Sea,* 

Mr. W, a. Forres, B.A., the Prosector to the Zoological 
Society, is leaving England by the mail steamer to-day for a 
short visit to the province of Pernambuco, Brazil. One of the 
chief objects of his visit will be to obtain s«):>ccimcns in spirit of 
the various Neotropical Mesomyodian Passeraf as well as of 
Bucemidir and other biixls. During his absence all communica- 
tions relating to animals in the Gardens, &c., should be addressed 
to Mr. J, J. Lister, B.A,, who has undertaken Mr. Forbes’s 
prosectoriol duties during the absence of the latter. 

. The numerous friends ol the late Prof. A. H. Garrod wdll be 
glad to hear that a **Ganad Memorial Fund” has been set on 
foot, with the object of reprinting, In a complete and separate 
form, all his imblishcd papers, both physiological and zoological. 
We hope to be able to announce further particulars shortly. 

Amongst the peCulLir institutions of Paris arc the street 
astronomers, who exhibit through their telescopes the moon, 
sun-spoL«, cotpets’ tails, and other celestial objects, according to 
circumstances. Their charges vary from ut in the suburbs to 
5/4 on the Place de la Concorde or the Place Veud^me, where 
the iastruments are not unworthy of a regular ob‘ ervatory. At 
the last monthly meeting of the scientific journalists M. Flatn- 
marion read an address sent to him by the corporation of these 
itinerant teachers of the marvels of the heavens. They state 
that from the beginning of the publication of the “Astronomic 
Populaire” the number of their customers has more than 
doubled. 

The establishment in Paris of a system of pneumatic clocks 
has not put a stop to the experiments for transmitting the ob- 
servatory time by electricity not only to the several public clocks 
of Paris, but all over France, taking advantage of the tele- 
graphic wires, A commission has been appointed by the 
Municipal Council of Paris to select between the several f-ystema 
which have been jiroposed on competition. 

Among the statues which have been exhibited in the Sisdm 
at the Palais de Plndustrie, Paris, two large monument?, to com- 
memorate Denis Papin at Blois and Leverrier at Paris, have 
largely attracted public notice* The astronomer is represented 


erect, wearing his usual dress, and supporting in his left hand % 
celestial sphere ; the right Is pointing to the heavens* 

ThR U.S. Congress, we learn from the Efectridan^ has vot^d 
the sum of 15,000 dollars for a statue of the late Prof. Joseph 
Henry, to be placed in the grounds of the Smithsonian 
Institution. « 

The Cif/oniis draws attention to the establishment of a 
** School of Agriculture at Canterbury, New Zealand, with the 
object of affording students the opportunity of acquiring a 
thorough knowledge of the science and practice of agriculture. 
The institution, which is under the direction of Mr. W. E. Ivey, 
M.R.A.C., F.C.S., is situated near Lincoln, about twelve miles 
from the city of Christchurch ; and .in 'addition to the school 
buildings— comprising lecture theatre, library, museum, chemical 
laboratory, &c,— has attached to it a form of 500 acres of land 
of various qualities, from rich swamp pasture land to light and 
comparatively thin soil overlying shingle. A portion of the 
farm is devoted to experimental purposes to test the value of 
different methods of cultivation, the effect of manures on various 
crops, the qualities of indigenous and exotic grasses, and the 
suitability and comparative worth of *ncw varieties of cereals, 
roots, fodder, and other plants. The students will be required 
to take part in the regular daily practical work of the farm, to 
acquire a practical knowledge of ploughing and every other kind 
of farm work, the use of implements and machinery, the manage- 
ment of stock, and the making of cheese and butter. They will 
also receive practical instruction in agricultural chemistry in the 
laboratory. Land surveying and levelling will be undertaken at 
suitable times for practice in the use of instruments, in measuring 
land, in harvest and other piece work, and for taking levels for 
drainage purposes. Lectures and instruction will be given to 
various subjects connected witli agriculture, chemistry, botany, 
entomology, veterinary medicine, &c. Under the present rules 
candidates for admission as resident students are required to pass 
a preliminary examination ; and must be between the ages of 
fifteen and nineteen. 

From the reply of Earl Spencer last Thursday in the House of 
Lords to a question as to the teaching of agricultural fcienoeby the 
Science and Art Department, we are glad to find that at least the 
*' utility ” of science is beginning to be recognised in high places, 
“There was no more important matter/’ the Earl said, “than 
the application of science to the art of agriculture. Great atten-^ 
tion had of late years been very properly called to the great aid 
which science gave to the various classes of manufacturers and 
producers ; and that principle applied with quite as great force 
to agriculture as to any other art. That W'as especially the case 
at the present moment, w'hen the country was inquiring narrowly 
into the whole of our agricultural syi^tem. If science could 
enable our agriculturists to prcKluce more from the land than 
they had hitherto done it would add another to the many useful 
things it had been the means of accomplishing. It hod been 
decided,” the Earl went on to state, “by the deportment, in 
consequence of the pressure for accommodation for science 
classes and for instruction in various branches, not to have a 
special class for agricultural science this year, seeing that botany, 
geology, and chemistry, which were so intimately connected 
with agriculture, were taught separately. Since he had come 
into office, however, the department had decided that a class for 
agriculture should be held in August next,” 

The Midland Union of Natural History Societies held its 
third annual meeting at Northampton on Thursday and Frid^ 
last, 17th and 18th inst., under the presidency of Sir Herewald 
Wake, Bart, The Union consists of twtnty**fottr sorietie* ia 
the central counties, and numbers neatly 3,000 membem. Its 
object is to encourage natural history studies, and to make local 
students reriding far apart knowikj;.]^ each other. Bo far its 
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ftoccesi) ha8 been xnoftt marked. At Birmingham in iB7S» at 
Leicester last year, and at Northampton tliis year, it has 
brought together naturalists from Nottiughaas, Burton, Leicester, 
Bedford, Peterborough! Hereford, Welshpool, Shrewsbury, Chel- 
tenham, Stroud, Birmiugham, and other places, and has afforded 
opportunities for iiuercourse between many who were previously 
strangers. The presidential address was brief, hut interesting 
and suggestive, Lord LUford tcok part in the proceedings, and 
read an admirable paper on ornithological topics. He exhi- 
bited nearly 200 specimens of birds taken ebiedy in North 
Northamptonshire, the bulk of which he presented to the 
Northamptonshire Naturalists Society, of which he is president. 
Tht report of the council gave an outline of work done by the 
various societies in the Union during the past twelve months. 
In the ^ning an interesting scientific conversazione was provided 
in the Town Hall, and was largely attended. On Friday the 
members divided into two parties, one of which explored the 
geology of the district under the guidance of Mr. Hull; the 
other, led by Mr. Scriven, visited Castle Ashby, the seat of the 
Marquis of Northampton, and devoted the bulk of their time to 
botanising in Yardley Chase, Ac, The meeting was in every 
way a success. The next year’s meeting will be held at 
Cheltenham, and Dr, T, Wright, F.R.S., is the president elect. 

M. DaubkAe, director of the French School of Mines, has 
published an es.say on Descartes, [in which he summorUes the 
services rendered by that philosopher to science. He reminds 
his readers that Descarte; advocated the theory of an igneous 
origin for the earth, and he enters into a lengthened discus.don 
of the objections which may be raised against the theory of actual 
causes, as advocated by Lyell, 

The City and Guilds of London Institute for the Advance- 
ment of Technical Education has definitively accepted from Her 
Majesty’s Commissioners for the Exhibition of 1851 a site for the 
Central Institution in Exhibition Road. The site is 300 feet 
long, and is between the temporary French and Belgian Courts. 
The advantages of this site are its proximity to the museums and 
libraries and science and art schools of South Kensington. The 
central institution, when erected, will be used for the training of 
teachers, and will provide the highest technical instruction to 
students who have already obtained such a knowledge of the 
elements of science as is furnished by the School of Mines and 
other scientific institution;:, 

RepOKTS continue to appear of the unusual quantity of drift 
ice met with in the North Atlantic by vessels sailing between 
this country and America. Do not these ‘‘numerous fields of 
ice” met with indicate au unusually early and extensive break-up 
of the Arctic ice-sheet, and extreme meteorological conditions 
in the Polar area ? 

Mr, Frank BucKtAND has been aw'arded a gold medal and 
a decorated diploma of honour by the authorities of the Berlin 
International Fishery Exhibition, 

PfiRE Marc Dechevrens, the Director of the Zikawei 
Observatory, near Shanghai, has lately published an important 
■«0«ay on the disastrous typhoon of July 31, 1879, accompanied 
■by remarks on other typhoons in the autumn of the same year. 

Bv recent intelligence from New South Wales we learn that 
very rich silver lodes, with a large quantity of gold, bad been 
di-covered at the Nambuccra River, and that gold had also been 
found near Moama, on the Jifutray. 

In his just published Consular Report from Saigon, Mr. 
Tremlett furnishes some further notes respecting hwan^^ncto, to 
which we have referred on a previous occasion. It U said to be 
St bulb* *nd to present of the appearance of ivy ; it is 

only found in mountains ^ tfuc^one formation. It is said to 


cure the bite of the most venomous serpents, and has been suc- 
cessfully employed in curing cancer and principally leprosy, in 
the treatment of which it has never given other than. satisfactory 
results. The native physicians, Mr. Tremlett remarks, distin- 
guish thirty-six kinds of leprosy, the most common attacking the 
feet and hands ; it is considered to be hereditary, and is usually 
contracted by children at the age of puberty. After some gene- 
rations it has been noticed to confine itself to either the male or 
the female members of the family ; the disease is considered 
contagious, which only would account for the large number of 
lepers in Tongking. 

In the last a^onautical ascent which was made at Rouen on 
Monday, June 13, by M. Jovis, M. Desmaret, one of the aero- 
nauts, tried with success to take photographs of the land below. 
About fifteen different views were taken by him, and are 
w’onderfully executed. The car had a hole in the centre, and 
the photographic apparatus was supplied w'ith a patent obturator 
working in one -hundredth of a second. Tlic photographs w^ere 
of course taken by instantaneous jirocess, 

I We notice some interesting geological researches by M. 

Kontkevitch on the eastern slopes of the Oural Mountains, 
i They will be an important addition to the well-known map of 
I the western slope publii^hed some years ago by Prof. Mdller, 

We have received the tenth volumb of the Memoirs of the 
St. Petersburg Society of Naturalists, which contaius, besides 
the minutes of meetings of the Society, a series of interesting 
papers A r/sum 4 of our knowledge on the Silurian in the 
Governments of St. Petersburg and Esthonia, by Prof. Friedrich 
Schmidt ; on the ornithological fauna of the marshes of the district 
Uman (province Kieff ), by G. Tli. Gdbel ; a monograph on the 
sponges of the White Sea, by K. S. Merejkovsky ; on the algm 
of the Gulf of Finland, by Chr. Gobi ; ornithological observa- 
tions on the province of Ryazan, by P. Pavloff ; on the birds 
of the tracts between the Amou and Kouvan-djarma Rivers, by 
M. lioutleroff ; on the structure of the eye-like spots in certain 
fishes, by MM. Oosoff ; and a flora of the Phanerogams of the 
Government of Tver, by A. A, Bakounia. 

In the Sessional Proceedings of June 4 of the National Associa- 
tion for the Promotion of Social Science will be found an 
extremely interesting discus.don of the subject of educational 
pressure among girb, by various ladies connected with w'cll- 
known girls’ schools, and others. 

The additions to the Zoological Society’s Gardens during the 
post week include two Rhesus Monkeys i^Macacas erythrmus) 
'from India, presented respectively by Mr. W, Connell, and Mr. 
George L. Amlot ; a Quica Opossum {Didelphys ^Hca) from 
Demerara, presented by Capt. E. Ball ; an Azara’s Fox {Canis 
azane) from South America, preseiUed by Mr. Edward Cooper ; 
a Greater Sulphur- crested Cockatoo {Cacatua galerita) from 
Australia, presented by Mrs, M, A. Brown ; two Common Gulls 
{Lat^s canus)f European, presented by Mr. J. CasteH; a 
Dominican Gull {I.arus dominkanus^ jt>, ?) from New Zealand, 

I presented by Capt, R. Bower ; a Buzzard {Bnteo sp» inc,) 

\ from Tasmania, presented by Capt. J. Seaborne ; a Salt Water 
Terrapin {Clemmys terrapin) from North America* presented by 
Mr. A. D. Bartlett ; a Common Ocelot [Felis pardalis) from 
Demerara, a Brown Capuchin {Celens faiueilui) from Guiana, 
a Weeper Cajmehin (Cehus capucinus) from Brazil, an Australian 
Crane {Grus australasiana) from Au>trftlia, deposited; two 
Virginian Deer {Cariacus virpnianus) from North America, 
four Beautiful Finches (Esttelda bella) from Australia, pur- 
chased ; a Leonine Monkey {Macscus Uoninus) from Arrocan, a 
Slow Loris {Hyctk^m (ardigradus) from MaUusca, two Bay 
Bamboo Rats {Rhizomys badms) from India, two Sumatran 
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Wild Dogft {Canis rtAihns) from Sumtta, a Javan Adjutant 
{JLi^(i^ihisJatMtn$cusy ftom}$y&f ttceiyt^ indchangc ; a WSipiti 
Bter {CfTvus taftadmsis), an Astis Deer {Cen>i4s axts)^ born in 
the Oar.dcns ; three Siamese ipheasanU {Euphcamm 
two loomed Tragopana {Ctriernis miyra\ two feacock Pheasants 
(jpoiyfitctr^n €hin^ui$\ four Mandarin Pucks {Ai^ gaUrtcH^af^, 
four V^iogfittd Sheidrakes {Tadcma mrtf^ata)^ bred in the 
Gardens* 


OUR ASTRONOMICAL COLUMN 

KKPtER’s Nova of 1604.— The vicinity of this object k now 
favourably situate for observation in the evenings, and it is 
wcU worth while to keep a close watch upon otoe or two small 
stars near tire position deduced for Kepler's object by Prof. 
Schbnfeld from the observations of David Fabricius, which he 
considered preferable to those of Kepler and his pupils, given 
in hk celebrated work, De Stella nova in pede Serperttwii/* 
more especially upon a star of the twelfth magnitude, or fainter, 
observoa by Prof. Winnecke in 1S75, which is close upon the 
place of a star of the tenth magnitude inserted on Chacornaek 
chart, but not afterwards found of this degree of brightness,, and 
which is still more significant, almost exactly In the position of 
Kepler’s object assigned by the observations of Fabricius. The 
most convenient reference star !n this neighbourhood k one 
meridionally observed by Argclander, No. 16872 of Oeltmn’s 
Catalogue, a bright ninth magnitude, the position of vdiich for 
the beginning ot the present year k in R.A* I7h. 23m. 52*28., 
N.P.D. 111° 23' 22"; Schonfcld's place of Nova 1&4 ior the 
same epoch k in R.A. lyh. 33m. 26*9«., N.P.D. ui” 23' 32’'; 
Winnccke’a star precedes Argclander’s 33*2s,, in 2'*7 less 
N.P.D, There is a somewhat brighter star preceding Arge* 
lander’s i8*8s. with i'’6 greater N.P.D., which, after several 
years’ observation, has not exhibited any sensible fluctuation of 
ma^itWle. Attention should be chiefly directed to Wmncckc’s 
objeott atUl it would be desirable to know its present magnitude, 
wmeh sflme reader of this column may have the Q)>por(:unity of 
patting upon record ; we would, however, suggest its frequent 
observation. 

TTbete is no reason to suppose, notwithstanding the name of 

temponuT stars " which has been attached to them, that either 
Tyoho Brahe’s famous star of 1572, Kepler’s of 1604, or the 
less conspicuous star discovered by Anthclm in 1670, have died 
out ; on the contrary, in all three cases there are now small stars 
dose upon the best podUpns which we can assign to the obiects 
of those years, in which some fluctuations of brightness have 
been remarked after very careful observation. | 

WestphAl's Comet {1852 IV).<— In Mr, Chamber’s usefu^ I 
manual of astronomy there is an oversight with respect to the 
orbit of the eomet discovered by Westphal at Gottingen in June, 
1852, the elliptic character of Which was first made apparent by 
the computations of Mr, Marth towards the end of the same 
year. Elements derived from the earlier calculations me given 
tn place of the definitive orbit deduced by Pi*. Axel-Mbller or 
Uio similar very completelydnvestigated orbit by the discoverer ; 
henc« the comet Is credited with a period of revolution which k 
certainly ten years in excess of that belonging to the ellipse in ' ; 
which it was moving during its appearance in 1852. Dr. Axel* i 
Mdiler’s orbit Is as follows : — | 

Perihelion passage, 1832, October 12*76278 G.M.T, 

Longitude of perihelion ... 4314 ^8 ) Mean equinox, 

„ ascending node .-.346 9 49 5 1852 0 

Incilination 405428 

Angle of excentricity 06 42 8*36 

Log. s«ml-axk major i *1855845 

Motion-*^direct 

With these elements we find 

Scmi-axfs major 

„ minor ... ... 6*0637 

Exoentricity 0*9184635 

Aphelion distance 29 ' 4*®9 

Perihelion distance ... ... 1*2501 

Revolution ... ... 60*031 years 

It is easy to see by what action the comet has been at some 
past time in adl probability fixed In this orbit till similar 
perturbation recurs. In a true anomaly of 126* 30’ after perb 
hellon or in ecliptical longitude 168* 52^, the comet is distant 


from the orbit of Tuplter only 0^56 of the earths mean distance 
from the aun, and so close m approach of the two bodiw would 
almost oerkinly result in the impression upon the comet of an 

this we know has occtir^ in several instances since motions 
of comets have befen rigorom^y investigated, h notable cnse beitHf 
that of Brora’s comet, which k now snovlng in an orbit into 
which it vras thrown by its encounter with Jupter in May, 184*^ 


GEOGRAPHICAL NOTES 

In yesterday’s Times a. letter frotti Mr, Thorndike Rice^ 
giving details of the programme of the expedition to Central 
America, under the leadership of M, Charhay, for the explora* 
tion of the ancient monuments therCi and to whi(i we referred 
some time fl^o. Casts will be taken of ail iomlrtant bas-reliefs 
and inscriptions, part of which will be deposited in the 3mith* 
sonUn Institution, and part sent to Paris, Details of the' work 
of the expedition will be published from time to time in the 
American Review, 

CoNSlDERAiiLfi attention k still attmeted in Australia to the* 
supposed existence in recent years of a survivor of Leichhardt's 
great exploring expedition^ which disappeared in *$4?. Nume* 
rous lengthy communications have been published by the Colonial 
press, which tend to confirm the belief that an aged European, 
not improbably Classen, as we have befbre mentioned, Wa.s living 
with the blacks near the Queensland border until some four years 
ago. A man has also come forward at Sydney and made a 
curious statement to the effect that he was a sailor on board a 
steamer wbich was sent by the South Australian Government ha 
1867 to take cargo to the Roper River, Gulf of Carj>entaria, oud 
that on landing some ten mile!;; to the south of the mouth of that 
river he met natives who told him that three days journey up the 
river there was an old white man with a very long beard. The 
position mentioned would, it is thought, be very near the Ebey, 
where it has been before suggested that something might be 
found out about the fate of Leichhardt’s party. It k to be 
fretted th&t tlie different persons ^^ho h^ve contributed items 
orinformation did not come forward sooner with their contribu- 
tions, however small, towards the solution of this mystery, as It 
might have been cleared up ere this. 

Tifg s.s. Lira, recently launched, left Peterhead on Saturday 
moniing for the Arctic regions on a voyage of discovery. She 
has a crew of .some twenty-five, and carries a photo^apher, the 
same who accomj'anied Capl. Nares, and a doctor. The Steamer 
has been cdaled and provkioned for two years, but her return te 
expected before that time, 

Thk Ontario correspondent of the Catonies and India states 
that the construction of the long ‘talked -of railway across the 
island of Newfoundland has at length beeu,deci^d upon; it 
wUl be 350 miles long, and will be of great l>cnefit to the island. 

In bk report on the department of maps, charts, A; c., at the 
British Museum, Mr, Major notes the undermentioned interesting 
additions during the wist year A large English chart on parch- 
ment of the coasts or Brazil and Africa of the early date of 1647, 
bearing the lejgend, ** made by Nicholas Comberfoi^, dwelling 
neare to the West end of the Schoole House, at the XX stae of 
the Plat in RadcUffe, anno 1647.” two illuminated and 

f ilt MS. maps on parchment, the one of the coasts of Florida, 
Tew Spain, and Africa (t688), and the other of the West Indies 
(*698). These are by Jos^ da Costa Miranda, Another valuable 
acquisition is an important plan of Paris in seventydwo sheets, 
constructed by Varniquet, and finished in 1791, after thirty years' 
labour. 

The new number of the Belgian Geographical SocietyV 
Bulletin opens with a paper on the geography of Lake Tan- 
ganyika, which was prepared by Lieut.-Col, Adan for the 
committee of the International African Association ; it k illus- 
trated by an interesting reproduction on one sheet of various 
maps, exhibiting the views of cartograjphere on the shape of the 
lake. The other papers are by Dr. Litton Forbes on the Island 
of Rotamah, and by M, A, J, Wauters on the African elephant. 


SIR JOHN LUBBOCK ON THE HABITS OF 
ANTS ' 

T N a further contribution of liis obseinrations towards 
^ the economy and habits of these insects, laid before the last 
meeting of the Linnean Society {Juhe *7), Sir John commenced 
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% hb on Ihbir powers of coxumunlca- 

l&t. 0 ! Among otJxers a 4«a<i bke-bottlo <W was j^nned down, 
after vain eftorts at removal the .^ectea ant hied home, and 
with iriends who Wowly, and evidcaatly incrednlottiily, 
ftdJoWed their gnidf/ ^he latter starting off at a great pace 
<^tsmc^ then!, and they retiirnod, again, however, to be 
iiiformed, eotne out and at length be coaxed to the prey. In 
(he several experhneats with difTorent species of ants and under 
Turind circumstances, tliese seem to indicate the possession by 
ants of something approaching language. It is impossible to 
doubt that the friends were brought out by the first Out, and as 
^ returned empty handed to the nest the others oatmot have 
betm ioduced to follow merely by observing her proceedings; 
Hence the conclusion that they possess the power of requesting 
their 'friends to coine aud hdp them. For other experiments 
testing thh recognition of relations, although the old ants hod 
absolutely never seen the young ones untU the moment, some 
days after arriving at maturity, they were introduced into the 
neat, yet in all cases they were undoubtedly recognised as 
belonging to the community. It would seem^ therefore, to be 
estabushed that the recognition of ants is not personal and 
individual, and that their harmony is not due to the fact that each 
ant is acquainted with every other member of the community. It 
would farther appear from the fact that they recognise their friends 
even when intoxicated, and that they know toe young born in 
their own nest, even when they have been brought out of the 
dbrysalix by strangers, indicating, therefore, that the recognition 
is not effected by means of any sign or password. With re^rd 
to workers breeding, the additional evidence tends to coxmrm 
previously-advanced views, that when workers lay e^ males 
are always the issue of these. Without entering into details of 
instances It may broadly be affirmed that in the queenless nests 
males have been produced, and in not a single case has a worker 
Uid eggs wliioh nave produced a female, either a queen or a 
Worker. On the contrary, in nests possessing a queen, workers 
have been abundantly produced. The inference to these curious 
physiological facts leads to rixe presumption that, os in the case 
of bees, so also in ants, some special Ibod h required to develop 
the female embryo Into a queen. In Sir John's nests, while from 
accidents and otW causes many ants are lost during the summer 
months, in winter, nevertheless, there are few deaths. As to 
the age attained, specimens of Famica fusca and F. mn^inea^ 
still lively, are now four and others five years old at least. The 
behaviour to strange queens often results in their being ruthlessly 
killed ; yet as communities arc known liavo existed for years, 
queens must occasionally have been adopted. With the view of 
trying how far dislike and passion might be assuaged by a formal 
temporary acquaintance a queen of lu fusca was introduced into 
a queenless nest, but protected by a wire cage, and after some 
days the latter removed, bnt the queen was at once attacked. 
Mr. McCook, neverthelees, relates an instance of a fertile queen 
bf CrmasUgaster Hneolata having been adopted by a colony of 
the same species. 

Such dinerence in conduct, Sir John suggests, may be due to 
bia own ants having been living in a republic ; for it is affirmed 
that bees long without a queen are strongly averse to adopt or 
accept another. Furthermore, if a few ants from a strange nest 
arc put along with a queen th^ do not attack her, and if other 
tanis are by degrees added the throne is ultimately secured. In 
pursuance of experiments to test the sense of direction, some 
ants were trained to go for their food over a wooden bridge 
made up of segments. Having got accustomed to the way, 
afterwards when an ant was in the act of crossing, a segment 
was suddenly reversed in direction, evidently to the ant’s dis* 
comfiture j she then either turned round, or, after traversing the 
bridge, would return. When, however, similar pieces of wood 
were placed between neM: and food, and the ant at the middle 
piece* thcMieat the unds being transj^sed, the ant was not dis- 
conowfted. In other instances a circular paper dUk was placed 
ona paner hridsfe* and when tlm ant was on the disk this was 
rcyojvedi but the ant turned round with the paper, A hat-box 
with hole^ of cntran(ie and exit pierced at opposite rides was 
planted across the Ifaic to. the food; when the ant had entered 
and the box turned round, the ant likewise wheeled about, 
evidently retaining her sense of direction. Again, with the 
insect en route, when the disk or box with the ant within was 
merely shifted to the opposite *1^ pf the food without being 
tamed round, the ant did npt turni round, but continued in what 
ough| to have been the dir^ion to the food, and evidently was 
surprised at the result on aitivul.at the spot, where the food had 


previously been. To ascertain whether ants make sounds audible 
to one anotb^i the use of the telephone was resorted to, but the 
results were' negative; These ex;^riments may hot be conclu- 
sive, for the plate of the telephone may be too fetlff to be set in 
vibration by any sounds which the ants produced. ’ As opposed 
to the opinion. expreiied by M. Dewitz, Sir 3 .Tjul>bock regards 
the ancestral ant as having been aculeate, and that the rudi- 
mentary condition of the sting in Fort/itca M due to atrophy, 
perhaps attributable to disuse. A ^und plan of the uest of 
iMsius niger is now given by $ir John, which exhibits an intri- 
cate, narrow, and winding e^huttcc-passage ; the main nest 
cavity is further, suppoctea by piUar^^ and here oad there by 
island ; protected recesses robtain,3cvideutly strategical retreats 
i.n times of danger. Studying the relations and treatment of the 
aphides, or plant-lice of the ants, Sk John clearly (^nqnstrates 
that not onW mre the aphides .kept and protected in the ants’ 
nests, but the eggs of Aphis laid outside on the leaf-atallcs of its 
food- plant in October, when exj^sed to risks of weather, are care- 
fully brought by the ants into their nests, and afterwards tended by 
them during the long winter montlue until March, when the young 
ones are again brought ontand placed on the young vegetable shoot^ 
This proves prudential motives, for though our native ants may 
not lay up such great supplies of winter stores of food' as do 
some of those found abroad, they thus nevertheless take the 
means to enable them to procure food during the following 
Hummer. Tlie fact of European ants not wncridly laying up 
abundant stores mity be due to the nature of uieir food. Insects 
and small animals form portions of their food, and these cannot 
always be kept fresh. They may also not have learnt the art of 
building vessels for their honey, probably because thdr young 
are not kept in cells like those of the honey bee, and dbieir pupae 
do not construct cocoons like those of the humble bee. KeW 
lively to their size our Kngbsh ants nevertheless store propor- 
tionally j for if the little brown garden ant be watched milking 
their Aphides, a marked abdominal distension is observable. 
The paper concludes by the history and technical description of 
a* new species oi Au.straliau honey ant. This corroborates 
Westmaers strange account of the Mexican species; certain 
individual ants being told off as receptacles for food, in short 
they l>ecome Hterally animated honey pots. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The committee of management of the Royal Agricultural 
College, Cirencester, have established two scholarships of 
25/. and 10/. respectively, to be open to all students of the 
college, and to be awarded three limes every year in accord- 
ance with the results of the sessional examinations, Tlie first 
award will take place after the Christmas examination of the 
present year. The vellum certificates and book prizes, and the 
gold medals, will be continued as heretofore. 

The first session of the representative Conseil Supericure de 
I’lnstruction Publique of France was closed on June 17, by an 
address pronounced by M, Jules Ferry. The result of the 
deliberations has been to raise the standm'd of Baccalaweoi, the 
first step in French classical Imnours ; the time allotted to Greek 
and Latin in the course of studies has been curtalletl at the 
expense of themes and versification, and allotted either to 
science or to living languages. The work of the next session 
will be to organise the scientific instruction. Sharp discussions 
are expected betvrcen the delegates who whh to organi.^c a special 
course of instruction for sciences, and those who stick to the old 
scheme of making the preparation for the Government schools a 
supplement to classical instruction. 


SCIENTIFIC SERIALS 

Atmaiert der Fhysik umi Chimie, No. 5. — On tones gciieratcU 
by a limited number of impulses, by \V. Kohlrausch. — On torsion, 
b^’E. Warburg. — On stationary vibrationjs of a Heavy fluid, byG, 
KirchhofT, On the propagation of electricity by current water, 
and allied phenomena (continued), by E. Porn.— On the new' 
relation discovered by Dr. Kerr between Jighl and electricity, )>y 
\V. C, Kontgen.— On some new researches on the mean length 
of path of^ molecules, by R, Clausius. — l^cseacches ott heat- 
conduction in liquids, by H. F. Weber.— Researched on the 
height pf the atmosphere aud the constitution of gawbusceles- 
tiaf bodies (continued), by A. Ritter,— On ultra-violet rays (con- 
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by J. 1 *. Schoan. — On a new simple condensation- 
hygrometer, by A, Matem,— On a general proposition of Herr 
Clausins in reference to electric induction, by G, J. Legebekc. — 
On an optical illusion in looking at geometrLcel figures, by W, 
Holtz. -“Reflection and refraction of Ught on spherical surface?, 
supposing finite angle of incidence, by F, Lippicb, 

American ymmal of Scunoti May, — Outlet of Lake Bonne- 
ville, by G, K.. Gilbert. — Chemical and geological relations of the 
atmosphere, by T. Steny Hunt, — Arclucan rocks of Wahsatch 
Moantains, by A, G^kie. — Apatites containing manganese, by 
S, L, Penfield, — New meteorite in Clebcrne co., Alabama, by 
W. E. Iliddcri.-'On the recent formation of quartz and on 
silicification in California, by T. S. Munt.— The Uranometria 
argentina, by H, A. Newton.— The Ivanpah, California, mete- 
oric iron, by C. U. Shephard.— The atomic weiLdU of antimony 
(preliminary notice of additional experiments), by J. P. Cooke, 
— Daubrec^s experimental geology, by J. Lawrence Smith. — 
Bas,tna3ite and Tyson ite from Colorado, by O. 1 ), Allen and W. 

, Comstock. — On argento-anlimonious tartrate (silver emetic), 
y J. P. Cooke, — The sternum in Dinosaurian reptiles, by O. 
C. Marsh.— -On the southern comet of February, 1880, by B A. 
Gould, 

Proceedings of the Boston Society of Notural History ^ vol. xx., 
part 3 (published April). — ^Dr. Sam. Kneeland, the mineralised 
nhosphatic guanos of the equatorial Pacific Islands ; on the 
frozen well at Decorah, Iowa. — Prof. Brewer, additional notes 
on his lists of New England birds j catalogue of humming-birds 
ill the Society’s collection (only commencement). — Prof. Shaler, 
on the submarine coast shelf. — Dr, Wadsworth, on danalite 
from the iron-mine, Bartlett, N.H. ; on picrolitc from a serjien- 
tine quarry in Florida, with analysis by W. H. Melville. — J. 
H, Huntington, on the iron ore of Bartlett, N.H. —Dr. Fewkes, 
on Bhizophysa filiformisy with a plate ; on the tubes in the 
larger ncctocalyx of Abyla penta^onay with a plate. — Prof. E. 
Morse, on the anti(^uitics of jai>an. — F. \V. Putnam, on cham- 
bered mounds in Missouri ; on some explorations in Tennessee, 
with remarks on some bones of N.E, Indians ; on the ornamen- 
tation of some aboriginal American pottery. — Dr. Hagen, on a 
new species of Simuuum with a remarkable Nympha-casc— W. 
O, Crosby, on evidences of compression in the rocks of the 
Boston basin,— Dr, W. K. Brookes, develojnnent of the diges- 
tive tract in molluscs. — S. H. Sendder, probable age of Haulovcr 
Beach, Nantucket Harbour, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 27 — '^On the Relation of the Urea to 
the Total Nitrogen of the Urine in Disease,” by W. J. Russell, 
Ph.D,, F.R.S., and Samuel West, M.B., Oxon. 

In the valuable scries of papers upon the excretion of urea, 
communicated by Prof. Parkes to the Royal Society, he showed 
that in health' 90 per cent, of the nitrogen in the urine w^as 
eliminated in the form of urea. It seemed to us of considerable 
interest and importance to ascertain whether in disease this 
statement still held good, or whether, as indeed seemed wobable, 
under altered conditTom?, nitrogen might not be excreted in some 
other form. With the view of determining this point, the 
following experiments were undertaken. 

The cases upon which the observations wxre made fall into 
two groups — the a series taken ot random from the hospital, 

the patients suffering from various diseases, and being under 
various conditions as regarded diet, muscular exertion, &c. In 
the second series, the patients were healthy, and placed under 
conditions as far as possible constant, the amount of diet being 
fixed, and the patients at absolute rest 

The first scries, consisting of tw enty-three observations, falls 
into several small groups. The relation of the urea-nitrogen to 
the total nitrogen was, in all coses, calculated out in percentage 
amc^nts (the total nitrogen being taken as 100), and the mean of 
each group of observations given. 

The first group consists of six cases of pneumonia, and in 
these the urea-nitrogen represents 90 per cent, of the total 
nitrogen. 

I'he second# of two cases of jaundice, with two determinations 
in each. The mean of the first giving 857 per cent, ; of the 
second per cent* 

The third, of tw^o cases of albandnurift, in which the mean is 
86 per cent. In these observations the albumen was previously 


precipitated and removed. In a third case the determinatioti 
was made without previously removing the albumen. In thia 
latter, the percentage was 63 6. 

Tile fourth group consists of a collection of cases of various 
kinds. One of pysemia, one of typhoid fever, rheumatic fever, 
acute dysmitery, pleurisy, hepatic abscess, and lencocythmmia, 
two of erysipelas, and two of diabetes, making eleven in all. 
The mean percentage of them all is 93*8. 

The lowest percentage in this first scries is found in the cases 
of albuminuria and of jaundice, a fact of interest as bearing 
upon the place of production of urea. 

The second series consists of eighteen determinations made 
upon three cases, in which the diet was fixed and the patient in 
a condition of absolute rest. 

These give a mean of 90*1 per cent. The mean of all the 
cases in the two series is 89*3, or, if the cases of albuminuria 
and jaundice be excluded, 91*3 tier cent., and this agrees almost 
exactly with the results of Pror, Parkes’ experiments in^which 
the mean arrived at is 91 per cent, 

We may therefore assume that the urea-nitrogen may be taken 
as the measure of the total nitrogen, and that this may be 
approximately determined by adding 10 per cent, to the amount 
or urea-nitrogen. 

This is, however, only true if the mean of a large number of 
observations be taken, for there is no fixed relation between, on 
the one hand, the amount of the urine and the amount of the 
solids in it, or on the other, between the amount of the various 
solids inter se. 

The result, then, of our observations is to prove that' the 
chemistry of the urine remains essentially the same in disease a.«; 
in health, and that the generalisation of Prof. Parkes is true in 
either case. The urea may therefore be safely regarded as the 
measure of the total nitrogen, and as forming ^ pec cent, of it, 
•*On the amount of Nitrogen excreted by Man at rest,” by 
Samuel West, M.B. Oxon, and W. L Russell, Ph.D., F.R.S. 

ITie three patients, the subjects of this investigation, were all 
placed under the conditions of the most absolute rest, not being 
allowed to sit up in bed, or even indeed to feed themselves. 
Their diet W’as reduced till it was found that their health was 
suffering, and then increased until a condition was reached, 
which may be called one of ** clinical equilibrium,” when the 
health, so far os could be determined clinically, was perfect. 

The patients were all suffering from the same affection, viz., 
aneurism, a disease which nroduces mechanical rather than 
constitutional symptoms, and in these cases, so long as the 
treatment was carried on, produced no symptoms at all, so that 
for all practical purposes the patients may be regarded os healthy 
men. 

The condition of clinical equilibrium being reached, the 
amount of nitrogen in the food was determined by direct 
analysis. 

In two of the ca9C.s the diet consisted of 10 ozs, of solids and 
10 ozs. of liquids. 

By calculation from Parkes’ tables, this should yield 6*3 p'ms. 
of nitrogen. Analysis gave a somewhat higher number: in the 
first determination 7*07, and in the second 6''95, 

In the third ca.se the diet was 8 ozs. of solkls and 8 ozs. of 
liquids, distributed in the same proportion. This by calculation 
from the preceding analysis should give about 5*6 grins, of 
nitrogen. 

Comparing now the amount of nitrogen ingested in the food 
with the amount obtained from the urine# wc find : — 

KUrogen ingeiied. Nitrogen in tirine. 

Case 1 7'0 ... 8*6 

.. n 7-0 ... 8 <4 

HI 5-6 - 6-4 

In all the cases the amount in the urine is in slight excess of 
that In the food, so that we may fairly regard all the nitrogen 
here obtained as representing tissue waste, for there was no 
surplus in the food to inctiease the amount in the Urine. 

We obtain as the mean of these three capes a or 

approximately 8 grins., which we therefore are justified in 
regarding as the minimum amount of nitrogen a h^thy aditU 
man excretes per diem. This is equivalent to 17 grms., or 3 ^ 
grtdns of urea. ► 

It is interesting to compare with these observations the results 
obtained by the other methods of the investigiMion above 
referred to. 

Ranke repeated upon man the experiments which Mschoff and 
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V ok had conducted upon the dog, and among them are two 
series of observations which illustrate the subject at present 
under consideration. 

In the first no food at all was given, and the patients were 
kept at rest. 

In one case 8 grms* of nitrogen were passed, iu a second 10, 
and in a third 8'6. In a fourth case the amount was as low as 
And in another series of observations upon himself, Ranke 
found the amount passed in two starvation days to be 8 and 8’6 
grms, 

Nicholson made three estimations in the case of starving 
prisoners, and found as the mean of three days 8*6 grms. 

Many otlicr observers have noticed the rapid fall in the 
amount of nitrogen excreted during starvatitm. 

But the short duration of these cxpcriineuls makes it probable 
that the minimum was^not reached. 

We have then 8 grms. as the mean of the only reliable deter- 
mination at our command of the nitrogen excreted in the urine 
during starvation. 

T'rof. n ay fair attacked the (question from another side, by 
collecting from various sources the minimum diets upon which 
man coul<l live, and to which he gave the name of subsistence 
diets, and by calculation the amount of nitrogen contained in 
thetn. This method gave him as a mean 9 2 grms., but bis 
j»atients were none of them at absolute rest, ".but were perform- 
ing during the d«iy a certain amount of work, Edward Smith 
in the .^ame way, by calculation from the diets of the spinners 
during the cotton famine, found a somewhat larger amount of 
nitroj^en (12 grms.), which agrees with the amount of nitrogen 
contained in Playfair’s second class of small diets, but in all 
these cases the eifccl of muscular exertion is not cUmiuaicd. 

Unruh gives a aeries of three observations upon liospital 
patients kept at rest and plact*d uixm a restricted diet. 

In the first, a case of cancerous obstruction, the amount of 
nitrogen was 8 grms. (17*5 urea). But this ca.se is not altogether 
satisnictory, from the amount of wasting accompanying this 
disease. ^ 

The other two were cases of syphilis placed upon fever diet, 
and kept at rest for the sake of the experiments j the first passed 
8 '6 gruis. (18*6 urea), the second 7 5 grms. (16*2 urea). 

The mean of these three cases is 8 grms. (17*5 urea). 

The general results of the various series of observations may 
be roughly tabulated thus j — 

I. Starvation. 8 grms. 

II. Non-nltrogenous food. 8 grms. 

in. Subsistence diet. 9 grm«. 

IV. Insufficient diet. 8 grms. 

V. Clinical equilibrium, 8 grms. 

A remarkable coincidence, considering the variety of the 
methods employed and the different conditions under which the 
determinations were made. 

Wc may therefore conclude that the minimum amount of 
nitrogen excreted by a healthy adult man is on the average 8 
grms, in the twenty-four hours, this being equivalent to 17'5 
grins. , or to 260 grains of urea. 

Geological Society, June 9. — Robert Etheridge, F.K.S., 
president, iu the chair, — John Burn Anstis du Sautoy and Rev. 
John Cowley Fowler, B.A., were elected Fellow.s ; Prof. G. 
Dewalque, Liege, a Foreign Member, and Prof. Leo l.esqncrcux, 
Columbus, U.S,, a Foreign Correspondent of the Society, — 
'Iht following communications were read ; — On the occurrence 
of marine shells of existing species at different heights above the 
present level of the soa, by J. Gw^n Jeffreys, F.R.S., Treas. 
G.S. This pfti>cr resulted from the author’s examination of the 
molluscs procured during the experlitions of H.M.SS. 
and Porcu/itu in the North Atlantic, He stated that he found 
several species of shells living only at depths of not less than 
betweex^,ocx>aud ko,ooo feet, which species occurred in a fossil 
State in Calabria and Sicily at heights of more than 2,000 feet, such 
depths and heights together exceeding the height of Mount Etna 
above the present level of the Mediterranean. He then gave an 
account of the post-tertiary deposits in Europe, Asia, and North 
Arnica, to show their various heights, and especially of the 
raised beech on Moel Tryfarir in Caernarvonshire, which was 
^om 1,170 to 1,350 feet high. Some of the shells in that 
were boreal, and did not now live in the adjacent sea. 
The author stated that no shells of a peculiarly northern charac- 
ter had been noticed in the west or south of Ei^land, He then 
jqneatidtied the permanence and even the antlquky of the present 
poeetde barinsi from a consideration not only of the fauna which 


now inhabits the greatest depths, but also of the extent of oscil- 
lation which had prevailed everywhere since the Tertiary period. 
A complete list of the Moel Tryfaen fossils was given, to the 
number of sixty, besides three distinct varieties, of which num- 
ber eleven were Arctic or northern, and the rest lived in Caer- 
narvon Bay. All of these fossils w'ere more or less fragmentary, 
— On the pre-Devonian rocks of Bohemia, by J. E, Marr, B.A., 
F.G.S, The author commenced with a brief notice of the pre- 
Cambrian rocks, which are gneisses and schistose limestone with 
intrusive eclogite j over these lie unconformably green grits, 
ashes, breccias, homstoncs (tHage A of Barrande), which the 
author considers to represent uie Harlech group of Wales, 
Etagc B is unconformnble with this, but confomiable with C, 
which contains the “primordial fauna. D contains the colo- 
nies. E to H are Silurian, and more calcareous than those 
underlying them. The base of the group is nnconformable w ith 
those beneath. The lithological characters of the various beds 
were descrii>ed. The folio wring are the associated igneous 
rocks : — Granite, quartz feltzite, porphyrite, mica-trap, diabase, 
diorite, eclogite. Of these brief descriptions were j^iven. The 
author gave a comparison of the various shales with English 
deposits. The pre-Cambrian series much resemble the Dimctian 
and Pebidian of Wales, the latter being (;tage A ; ^tage B, tbc 
Harlech ; (Jtage C, the Menevian, probably a deep-w ater de- 
posit, as is indicated by the abnormal size of the eyes of its 
Trilobites ; the lowest - bed of eta^e D probably represents part 
of the Lingula flags of Britain. 1 ), a, i, j8, seems to represent 
the Tremadoc shale of Britain, and, like it, contains pisolitic 
iron-ore. Representatives also of the Arenig and Bala beds are 
found. A slight unconformity marks the base of the Silurian, 
Three graptolitic zones occur. The low'cst, or 
zone, iiienlical with the Birkhill shales, contains thirteen species 
of graptolites ; the next, or /VrVrfbw zone (four sjiecics) re- 
sembles the Brathay flags ; the upper, or zone (five 

species), resembling the Upper Cold well beds of the Lake- 
district. Above these follow representatives of Wenlock, 
Ludlow', and probably of the Passage beds. The author, with 
the evidence of these, discussed the “colonies*’ theory of M. 
Barrande, pointing to the non -intermixture of .species, notwith- 
.standing the irregular repetition of the zones, the non -occurrence 
of thCftC colony .sj:^cies in intermediate beds, and other reasons. 
The stratigraphy and palaionlology of several of these colonies 
were discussed in detail, showing it to be more probable that 
their abparent intercalation with latter faunas is clue to repetition 
by faulting.— On the pre- Cambrian rocks of the North-Western 
and Central Highlands of Scotland, by Hcniy Hicks, M.r>,, 
F.G.S. The author, after examination, considers the rocks of 
the following districts to be wholly or in part pre -Cambrian 
(i) 6'/r« f’imtany ImcU Skid to Caledonian Canal ; (2) foU 
William and Glen Neins ; {3) B alloc hulUhy Glen Cac\ and Blaek 
Mount ; (4) Tyndmm to Callander^ The author states tKat the 
Silurian (and Cambrian) rocks flank the pre-Cam' rian in lines 
from north east to south -we-st, and overlap Ben Ledi on the 
south side. Thus here, as elsewhere, subsequent denudatian 
has removed enormous masses of the more recent rocks, ordy 
here and there leaving patches of these infolds along depressions 
in the old pre-Cambrian floor. 

Edinburgh 

Royal Society, May 17. — Mr. D. Milne Home, vice-pre.si- 
dent, in the chair. — Mr, J. B. Hay craft, M.B., B.Sc., read a 
paper on a method for the quantitative estimation of urea in the 
blood. The method depended upon the fact that one can 
dialyse the fluid parts of blood into alcohol, into which the urea 
passes in a very irure form. The alcohol containing the ures 
is evaporated, the residue w'ashed with petroleum ether, re 
extracted, and estimated after the method of Huefner. Thi , 
method yields urea from so small a quantity of blood a.s 10 co., 
and shows that more is present than was formerly conjectured, 
there being On an average 35 parts per 100,000. — Mr. Patrick 
Geddes, iu his paper on the phenomena of variegation and ccU 
multiplication in a species of Enteromorpha, [>o luted out that 
the development of colourless cells in this alga w'as bv a process 
of budding into the intercellular spaces between the colotued 
cells, so that both kinds of cell mnluplicaliou, by fission and by 
budding, were exemplified in the same plant. — Prof. Tait gave a 
communication on the accurate measurement of high pressures. 
For pressures up to a few tons the behaviour of nitrogen had 
been thoroughly investigated (at least at one temperature). By 
comparison with a nitrogen compression gauge, a scale could be 
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constniotdl for a preesure gauge registering 1>^ the oompresj^oa of 
of a thtnnish glass cylinder containing mercury ^ ^ 
this scale CouM be applied as long as the limits of elasticity, 
as defined by Hooke*!; law, were not exceeded* To detinrmine 
when these limits were being approached, a similar glass cylinder 
with thicker walls was to be compared with the former one, 
which wmild be the first to deviate. This second gauge, with 
its higher limits of elasticity, could then be uv^cd for the higher 
pressures j and when its indications began to deviate from Hookers 
W, a third and still stronger gauge could be substituted, its 
constants having been detcmitned similarly by comparison with 
the second gauge, And thus a series of graduated gauges could 
be constructed to measure extremely high pressure ; and at length 
when the pressure was such as to crush glass, a steel gauge con- 
structed on somewhat similar principles could be substituted, 
being graduat^ fird by com}>arison with the strongest glass gauge. 
Thus accurate measurements of high pressures could be obtained 
up to the point at which the compressing apparatus itself would 
begin to give way. — Mr. D. Milne Home, os convener of the 
Boulder Committee, presented the rixth report, and gave a 
notice of its chief fej^jtures.— Prof. Turner exhibited a curious 
collection of natural masks and skulls from New Guinea and 
neighbouring islands. 

Vienna 

Imperial Academy of Sciences, April 15. — Observations 
on the deadening of torsion oscillations by internal friction, by 
Hr, Klemencic.— Studies on the decomposition of simple organic 
compounds by zinc powder j 1 . alcohols, by Prof, Ludwig. —On 
the action of some metals and metalloids on phosphorus oxy- 
chloride ; and the existence of Leverricr’s phosphoric oxide, by 
H. H, Kenitzer and Goldschmidt. — On the snltness of water in 
the Norwegian North Sea, by Herr Tomde. — New methods of ! 
finding mean geometric proportioiui, by Herr Zimcls. — On the 
formclr and present position of geology and geogony, and the 
methods of research in these directions, by Hr. Geolo- 

gical observations in Southern Calabria, by Dr. Burgenstein and 
Herr Noe. — Radiant electrode matter, by Dr. Pul up 
Paris 

Academy of Sciences, June 14,— M, Edm. Becquerel in the 
tluiir.— lie following papers >vere read On papatne; con- 
tribution to Uie history of soluble ferments, by M, Wurtz, 
Alcohol precipitates from the juice of Maya^ a principle of 
variable composition, but, when purified by dialysis, approxi- 
mating to albuminoid inattei’s. PapaSne purified with subacetate 
of lead has the composition and characters of such matters. 
The rapid liquefaction of fibrine by papatne may occur in pre- 
sence or prussic, boric, or even carbolic acid (conditions excluding 
microbesV— Geological history of the English Channel (second 
part), by M. Hubert.— Cramology of African negro races ; 
uon-dolichocephallc races, by M. dc Quatrefages. The ninth 
volume of the ** Crania Eihnica’* finishes the account of negro 
racein, and enters on the yellow or Mongolic races. M. Hamy 
finds in Africa that not only in individuals, but in entire popula- 
tions occupying considerable spaces, and in sonje instances 
extending through aboid four-firths of the Continent from east 
to west, there is an absence of dolichocephaly. One portion of 
these, marked also by small stature, arc Kub-brAchycephalic 
generally, but sometimes reach brachycephaly ; M. Hamy calls 
them N egrillos. He char.acteriscs various races that have hitherto 
been confounded.— New experiments on the resistance of Algc- 
gcrian sheep to spleen-dUeose, by M. Chauveau, The tw^elvo 
liuropeAn sheep tbsted all died after a single inoculation. Of 
forty-seven Alwrlon sheep, thirty-nine proved resistant after 
repeated inocuktions.— M. Stas was elected Conrespemdent in 
Chemistry in room of the kte M. Zinin. --On the value of gravity 
at Paris, by M. Peirce, He considers (from certain eorrections) 
that the value hitherto given should be increased by one-ten-thou- 
sandth,— Heterminatjon of a function with only one variable, in a 
given interval, aceordiog to mean values of this function and of Us 
successive derivarives in this interval, by M, Leaut6.— On the 
resolution of the equation 4 - in whole numbers, by 

M. Lef^burc* —Experimental researches on magnetic rotatory 
poIariiAtion In gas*#!, by M, Henri Becquercl. The memoir pre- 
sented relates ehiefiy to various small oorrections in his direct 
measurements, the most Important being due to influence of 
magnetism on the glass cloi% the tubes. For the goaes nitrogen^ 
carbonic acid, protoxide of aUrogen, and olefiant gas (not for 
okyg«n). be finds the magnetic rotations for rays of difreieat 
wave lengths nearly in invefse ratio of the square of the tvave^ 
lengths as for non-magnetlc solid bodies and liquids* The Inti- 


mate connection of -the rotation with the refractive index is 
shown. Oxygen, cariottKly, gives with red rays a rotation a 
very little above that with green (in the other gasm the d^e<stion 
is greater for green rays in the ratio of about Hco). may 
be connected wth thewery magnetic character or oxygen^— On 
the constancy of the proportion of carbonic acid hv lau*, by 
M. Schlccsing. He calculates that the sea holds in reserve a 
quantity of CO3 disposable for exobange with tlie air ten times 
greater than the whd.c quantity in the atmosphere, and much 
greater, a fortiori, than the variations of this quantity i hence a 
strong regulative action on the amount of aerial COj.— On causes 
which tend to warp the girders of iron bridges and means of 
planning these girders so as to resist warping influences, 
by M. Pri-iss^, — On the transcendauts which play m im- 
portant part in the theory of planetary perturbations, by 
M. Harboux, — M. Gaugain’s death :was announced,-**Qn the 
figure of the planet Mar?, by M. Hennessy,— On the equiva- 
lence of forms, by M. Jordan, — The tensions of, saturated 
vapours have dilfcrcnt modes of variation according as they ore 
emitted above or below the point of fusion, by M. De Mondcsir. 
-“Action of bromide of methyl and of iodide of methyl on 
monomethylaminc* by MM. Huvillicr and Buisine. — On the 
tran-sforroation of terebenthene into cymene, by M. Brucre. — 
Preparation of indoline aud its compounds, by M, Giraud. — On 
the existence of a lymphatic circulation in Pieuratm:ti’s, by M, 
Jourdain, The appearances in /’iatrssa vu/j^aris, Cuv. , and /Vhr, 
Jiisust Cuv,, are described. There are vessels which convey the 
lymph to peripheric parts und others which bring it to a central 
reservoir. Also, the lymph seems to be aerated in vessels in the 
branch! re. The lymph -reservoir has no intrinsic muscles (to 
effect the circulation), but the fibres acting on it seem to belong 
to the respiratory aj^paratus. — On the physiological action of 
ThaUcirtim macrocarpum, by MM. Bochefoataine and Doa&^ans* 
ThuHcirine, the active principle of this plant (found in a certain 
|xirt of the Pyrenees), acts first on the central cncephaio- 
medullary nervous system# then on ilie heart, arrestit^ the 
functions; it aflecte nervous cxcito-motricity, and diminisixes 
muscular contractility, It resembles aconitine, but is not so 
active.— On the micrographic analysis of water, by M, Certes, 
He treats water with a i*5 per cent, solution of osmic acid (i cc. 
of this to 30 to AO cc. of water) ; the acid kills any organisms 
present without deforming them ; they sink to the bottom and 
may be examined microscopically. Some colouring reagents 
mixed with dilute glycerine may also be used. --“On the place of 
formation of adventive roots of monocotyledons, by M. 
Mangln. 
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m OF THE EAST 

TJke S^^hd Bq&Jss of the EmL Edited by F. Max Mullen 
Vols. iv., V,, and vii, (Clarendon Prcss^, 1880.) 

T he great work upon which Prof, Max Muller is 
cj^ged goes on apace. Volunie after volume issues 
from the University Press containingtheprincipal portions 
of the sacred literature of the East translated by com- 
petent scholars. The materials for a science of religion 
are being rapidly accumulated. The grand conception of 
a science which shall trace the development and relations 
of the religions of the world and determine the laws that 
have presided over their birth, their growth, and their 
decay is no longer a dream of the distant future. Before 
many years are over the materials will be in our hands 
for realising that conception, if indeed it is ever to be 
realised at all. 

The fourth'and fifth volumes of the scries introduce us 
to Zproastrianisipj the great Puritan religion of the 
Aryans, and thus the counterpart of Mohammedanism in 
the Semitic world. The fourth volume contains M. 
Uarmesteter^s translation of the Vendtdd-d, a compilation 
of religious laws and mythological tales which forms the 
first part of the Avesta or Zoroastrian bible. The two 
other parts consist of the Visp^rad or litanies for the 
sacrifice, and the Yasna, which includes five hymns or 
GAtJids written ip a peculiar dialect and constituting the 
oldest portion of the Avesta. Besides these the Parsis 
also reverence the Khorda Avesta or Small Avesta, com- 
prising short prayers, the Yashts or hymns of praise, and 
several other fragments. 

These .are all that is left of a much larger body of 
sacred literature which once existed among the disciples 
of Zoroaster. According to Parsi tradition, out of the 
twenty-one Nosks or books revealed to the Mazdean 
prophet one only, the Vendtddd, remains complete, and 
though this tradition cannot be accepted in its literal 
form, there is abundant evidence that the Parsis have 
saved only scattered fiagments out of the wreck of their 
sacred books caused by Greeks, by Christians, and by 
Mohammedans. In their present shape, moreover, these 
fragments do not go back beyond the age of the Sas- 
sanians, indeed they bear traces of even later modernisa, 
tionj but the basis upon which they rest, the leading 
ideas they embody, and numerous passages that are 
hribedded in them are of much earlier date. If we may 
tmat Dr. Oppert’s translation of the Protomedic transcript 
of the inscriiptiQn of Darius Hystaspis at Behistun, it was 
that Persian monarch who ordered the Avesta or ‘Maw” | 
and the Zend or “ Commentary'’ to be restored after the 
religious disturlwces c«E the Magian usurpation, At any 
rate there can be little doubt that both existed before the 
foundaH^ of 
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Rig-Veda of India, and even after taking shape and con- 
sistehey, after days of Darius and the'Sasaahians, it 
still continued to grow. In the hands of its priests it 
became more and ^ore rigorous and ceremonial ; ancient 
texts were ntisinterpretOd, and the mifelntef pretatlon carried 
out to its logical consequences. 

In the fifth volume Dr. West introduces us to a later 
phase of ZoroAstTiMn belief. He translates for us the 
Pahlavi texts, the Bundehesh, the Zft(J-sparam, the 
Bahman Yasht, and the Shdyast I^-shfiyast, which are 
translations and explanations of the older Avesta. The 
Zend language had become obsolete, and the books 
written in It accordingly required to be translated and in- 
terpreted. The Pahlavi texts have, therefore, preserved 
portions of the ancient Zoroastrian scriptures which would 
otherwise have been lost. The Pahlavi is the language of 
medixeval Persia, the daughter of the Persian of Darius and 
his successors, and the niece of the Zend dialect of the 
Avesta. Our acquaintance with it practically begins with 
the inscriptions of Artakhshtr-i pipakAn (A.D. 226-240) 
the founder of the Sassanian dynasty, and ends with 
Parsi writings, one of the latest of which is dated A.P. 881. 
The Pahlavi alphabet is an exceedingly difficult one ; its 
letters have been corrupted to a prodigious extent, so that 
a large, number of them are written exactly alike. The 
difficulties in the way of reading it may therefore be 
imagined. Pahlavi texts, howe\^cr,are not always written 
in the Pahlavi alphabet ; sometimes the Zend alphabet 
of the Avesta, sometimes the modem Persian alphabet, 
is used instead. 

But the reading of these texts is further complicated 
by the introduction of Semitic words, which have, how- 
ever, to be' replaced in pronunciation by their Persian 
equivalents. Thus what is written malkdn maiktf., ^^king 
of kings,” would have to be pronounced shdhdn Mtu 
The same phenomenon meets us in the cuneiform inscrip- 
tions, where an Accadian word often occurs in an Assyrian 
text, for which its Assyrian equivalent has to be substi- 
tuted in reading, and so too in modern Japanese Chinese 
words are written but translated into Japanese by the 
reader. The usage of Pahlavi seems to be ancient, since 
the cuneifonn alphabet of the Acha?menian inscriptions 
was obtained by Darius by translating a certain number 
of Assyrian ideographs into Persian and then setting 
apart the initial sound of the Persian Word as the alpha- 
betic value of the ideographic character. In addition to 
these Semitic logograms the Parsis also gave a conven- 
tional pronunciation to Certain obsolete Persian words, 
the true pronunciation of which they had forgotten and 
were unable to recover owing to the obscurities of Pahlavi 
writing, and the employment of these two kinds of 
logograms is termed Huzvdresh. 

The seventh volume contains a translation by Prof, 
Jolly of the Vishnu-sutra, a semi-inspired Hindu law-book 
belonging to one of the schools who studied the Black 
Yajur Veda, and closely related to the famous Code of 
Manu. It has been revised by a Vishnuitic editor of 
comparatively recent date^ but the substance of it goes 
back lo an early time, before the introduction of saii or 
widow-bortiii^, or even, it may be, the rise of Buddhism. 
It will be interesting to the lawyer as well ae to the 
student of religion, who will be tempted to compare 
it with the book of Leviticus, its, minute and absurd 
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regulations as to ceremonial expiation and penance, ks 
tyrannous assertion of Brahminical domination, and its 
unpractical and unspiritual character will illustrate tlie 
condition to which a religion may be brought by mere 
subtlety and barren meditation, divorced from active life 
and inEuenced by an interested priesthood. 

A. H, Sayce 

E VOL UTIOI^F THE VEGETABLE KINGDOM 
Versuch cimr Entmichlungsgachichfe lUr PflanztnwiU^ 
inshesdndere der Florengebiete S€it der Tertidrperiode^ 
Von Dr. Adolf. Engler. I. Theil. Die Extratropischen 
Gebiete der Ndrclli'chen Ilemisphare. Mit eincr 
chromolithographischen Kane. 8vo. pp. 202, (Leipzig : 
Verlag von Wilhelm Kngelmann, 1879.) £^3Say of a 
History of the Evolution of the Vegetable Kingdom, 
especially of the Floral Areas since the Tertiary Period. 
Part I.— The Extratropical Regions of the Northern 
Hemisphere. 

P hytogeography stm presents many difficult 
problems, the final solution of some of which is ex- 
tremely unlikely, though patient research will doubtless 
bring us much nearer the truth than we have yet reached. 
The latest comprehensive work on the subject (Grisebach*s 
“ Vegetation der Erdc ’*) is a very good exposition of the 
existing distribution of plants, but it is nothing more. 
Since the promulgation of the theory of descent, however, 
the study of the dispersion of plants has entered upon a 
fresh phase, and it has received the attention of some of 
the ablest minds engaged in botanical pursuits ; and with 
the ever-increasing geological evidence of the composition 
of the floras of former periods there is a good prospect of 
a real advance in this branch of science. Unfortunately 
there is a tendency to travel far beyond a point warranted 
by the evidence. This remark specially applies to the 
determination of many of the fossils of the earliest Ter- 
tiary times. Whether fresh discoveries will prove the 
correctness or the incorrectness of UngePs New 
Holland in Europe,” we do not venture to predict, 
though we think the latter ; but we agree with Saporta 
that most of the assumed determinations are ^tter 
designated* by such terms as affiliation and collocation 
{assimiMion et rapprochemmt). Dr. Engler is not an 
unknown workei* in phytogeography, for in his various 
monographs, especially in that of the genus Saxifraga^ 
he has set forth the views which he, in some respects^ 
more fully elaborates in the work before us. The essay 
itself is preceded by thirty-six formulated leading ideas 
{UiUnde Idem\ which may, for our purpose, be reduced 
to one, namely, the relation of evolution and geological 
changes to distribution. Dr. Engler endeavours to trace 
the descent and migration of the vegetation of the regions 
under consideration since the Tertiary period by the aid 
of geological and recent evidence, but for various reasons 
he does not go back beyond the Miocene period. In his 
conception of the Miocene period he is in accord with 
Prof, Hecr, who, he thinks, has easily refuted the argu- 
ments adduced by Mr. Starkie Gardner in support of his 
opinion that much of what Prof. Hcer regards as 
Miocene is referable to the Eocene period The author 
divides his subject into Eve sections and eighteen 
chapters. In the first section he treats of the devdop- 
ment of the fiora of North America from the Miocene 
period to the Glacial epoch ; the second is devoted to the 


Tertiary times; the third to the main features bf 
I development Of the Mediterranean flora since the TertlOry 
period ; the fourth to the development of the high moon- 
I tain flora before, during, and after the Glacial epoch ; 
and the fifth to the consideration of the development of 
the floras of other countries influenced by the Glacial 
period. The map is constructed to show, as nearly as 
possible, the configuration of land and water in Tertiary 
times, the direction of the spreading and change of the 
vegetation during and after the gradual drying-up of the 
Tertiary seas, and the most important migratoryroutes of 
the Glacial plants. Disregarding the evolutionary ele- 
ment, which must necessarily be to a large extent purely 
speculative, Dr, Engler’ s essay is exceedingly interesting 
and instructive. The mere collocation of the facts bearing 
upon the subject renders it so, independently of the author’s 
deductions therefrom. So far as the migratory part is con- 
cerned, it may be designated as an amplification, with 
some modifications, of the theory recently discussed by 
Dr. Asa Gray, Sir Joseph Hooker, Mr. Thiselton Dyer, 
and others. Dr. Engler does not find the contrast so 
great in the development of the Asiatic element in the 
vegetation of Eastern and Western North America, and 
there is no doubt of the existence of many more Asiatic 
types in Western North America than was formerly 
suspected. Diligent as the author has been in collecting 
evidence, he has overlooked some that he would have 
found useful. Thus at page 29 he seeks to explain the 
‘^cxtraordinaiily interrupted distribution^’ of Monoiropa 
unifloraznAPhrymalepiostachyai both of which he assumes 
to be limited to the Himalayas, North-eastern Asia, and 
Eastern North America. Now Monotropa ufdflora is 
common in North America west of the Rocky Mountains, 
as evidenced by specimens and collectors’ notes in the 
Kew Herbarium ; and it likewise occurs in Mexico, New 
Granada, Sachalin, and the Corea. The distribution of 
Phryma, too, is by no means so restricted as Dr. Engler 
supposes. But these are minor details which do not 
affect the main issues. 

Although evolution is the pervading feature of the 
work, the author nowhere attempts to point out the 
original types from which other species have descended* 
as he does in his monograph of the genus Saxi/raga. 
Bunge, who devoted much time to the study of large 
genera, constructed a genealogical tree to illustrate the 
possible descent of the species of AcanthoUmoHy but he 
admits that the result was eminently unsatislactory. If 
so difficult to trace the descent of a genus having the 
distribution of AcanthoHmon^ we may excuse Dt, Engler 
for being less successful on the evolution theme than he 
is on migration, W. B. HEmsley 

^LETTERS TO THE EDITOR 
[ Tht EdUcr dm nd Mid Umulfrtspondbli far cfaidmt 

by hU corretpQndmts^ Niitkir can M undertaM h &r 
to eorrispondMth ikt writers 0/^ r^ecUd memmseripte* No 
notice is Men of anonymous communUathnsM 
{The EdiMr urgently re^sts correspondents to ko^iMir l 0 itnas 
short as possible, pressure on his ^poee it so great that it 

to ensure the e^^^aumeemn gf eom- 

The Freshwater Medium 

I onsgavt in Prof. Allman's artfrls ol laitt week (p« 178) on 
this oiganlsm, ffiat he states that the hi ^iteition mdudkf 
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developmentof the flora of Eastern and Central Asia since 
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not oontaioed in the paper md hy him to 

T Jrttmif^n ScKdotTk 

AMmpI^ Frol, AUman does imt direetly allude to my article 
of die week belore (p, 147)1 1 may assume that the statements 
he iKiakes In oppcpsltion to my oouclusion that Limnocodtum 
(Craspedacustes) to the group of the Trachomedusse were 

ctidked by the publication of my resmts. 

I intend in the July number of the Quarterfy ycumai of 
MkroHofkiU Science to show in an illustrated memoir that, con* 
trart to the conclusion of Frof. Allman, the tentacles of limno> 
codium do resemble those of the Trachyllne Medusse in their 
Insertion and in the possession of true (though rudimentary) 
pcronia, as 1 stated in my oHginal note and in my paper read to 
the Koyal Society on Tune 17. 1 shall also show that my state- 
ment that the so-caued lidiocysts or ma^nal bodies have 
essentially the same structure as those of Trachyline Medusse 
(being modified tentacles with an endodermai axis) is warranted 
the developmental history of the bodies in question. Con- 
sequently 1 adhere to my original determination of the affinities 
of the new Medusa as one of the order Trachoraedusse, and 
cannot agree with Frof . AUman that its affinity with the Lepto- 
medusse must be regarded as the closer of the two. 

Prof. AUman states that he has arranged oertsdn methods of 
observation with Mr. Sowerby, by which he hopes to determine 
the developmental history of Limnocodium, It will be of the 

f reatest intermt to have this matter fully investigated, and to 
now what are the methods which Prof. Allman has devised to 
this end. Mr. Sowerby informs me that at present he has under- 
taken no experiments of the kind excepting the isolation of 
specimens in two glass jars In the lily-house, which be carried 
out at my special reouest on June 15. 

In the meantime 1 may say that I have fully satisfied myself 
that Limnocodium devdops directly from the egg. When 
specimens are kept living in a glass jar under constant observa- 
tion it is found that exceedingly small specimens of the Medusa 
make their appearance amongst the latger specimens. Mr. 
Sowerby had already determined this fact a fortnight ago, when 
I first was introduced by him to the Medusa, I have now, 
through his kindness, been able to examine several young phases 
of Limnocodium, the discovery of which is entirely due to him. 

The youngest specimen which 1 have seen at present measured 
only the one-thirtieth of an inch in diameter, and I have had 
others under observation very little larger. The smallest was 
of a sttb-spherlcat form without any aperture to the ectodermal 
investment. Four minute tentacles were sprouting near one 
pole of the spherical body, and between these rudiments of four 
others were seen. Within---the subumbrellar musculature was 
already developed and contracting at intervals. The four radial 
canals were also present, and, what is more remarkable, the 
sub-umbreUar cavity was already well marked, and within it the 
manubrium with the oral aperture. Yet the maigin of the 
umbrella was stUl closed by a continuous ectodermal coat which, 
when perforated* would, I conceive, become the velum. 

These minute embtyos oorrespond very closely in appearance 
with the embryos of the well-known typical Trachomedusan 
Gervonia, os figured by Metschnikow in the Zcitseh.fiir wiss, 
Zo^ii, vol. xxiv*, Plate Il«, Figs, iz and 15. 

Thty leave no possibility of supposing that Limnocodium has, 
like most Leptomedusse, a hydroia trophosome. In respect of 
its development as hi other respects, timnocodium is not more 
oieselyamed to thk Leptomedussc than to the Trachomcdusw, 
but is one of the TVaebomedusas. 

A remarkable fact which I am not able to explain is the 
excessive rarity of females amongst the specimens of Limno- 
oodlum taken from the tank in K^ent^s Park. All the speci- 
men which X have eaomitted have been males. Females dearly 
enough must be present, or have been present amongst the shoals 
of maies^whenoe the embryos discovered Ity Mr. Sowerby. 

It is a known fact among Trachyline Medusae that in some 
spedea males are excessively abundant, and even in some species 
females have never been detected. Thus again Limnocodium 
agi^s with the Trachylme Medusse, 

Oim word more wiUi regard to the name of the new Medusa. 
Whilst I waive the iteht of priority for thb gmteric term Craspe- 
dacustes, and adopt term I&noeodinm, I feel it 

to be only right to maintain the . association of Mr. Sowerby*s 
wi^ this diaoovety, whi^ had orkmally propose<h and 
I siudl aocordlhg^y^hendd(w^ speak of tne Med^ as Zjntno* 
ee 4 inm Semr^ Allnaih and Lapkester. 


Aqiieotts Vapour in Relation to Perpetual Snow 

SOMIt ttwlve years ago I gave (PhU. March, 1867, 

** Climate and Time*^* p. 54 ") what appears to be the true 
explanation of that ^patently paradoxical fact observed by Mr. 
Glaisher, that the dimsreuce of reading between a thermometer 
exposed to direct sunshine and one shaded dintinuhes^ instead of 
increases, as we ascend in the atmosphere, lids led me to an 
important conclusion in regard to the infiuence of aqueous 
va^ur on the meltiqg-point of snow ; but rec^t objections to 
some of my views convince me that I have not given to that 
oondusion the prominence it deserves. 1 shall now state in a 
few words the conclusion to which I refer. 

The reason why snow at great elevations does not melt but 
remains permanent, is owing to the fact that the heat received 
from the sun is thrown oiT into stellar space so rapidly by radia- 
tion and reflection that the sun fails to raise the temperature of 
the snow to the melting-point ; the snow evaporates, out it does 
not melt. The summits of the Mimalayas, for example, must 
receive more than ten times the amount of heat neoessaty to melt 
all the snow that falls on them, notwithstanding which the snow 
is not melted. And in spite of the strength or the sun and the 
dryness of the air at those altitudes, evaporation is insufficient to 
remove the snow. At low elevations, where the snowfall ia 
probably greater and the amount of heat even less than at the 
summits, the snow melts and disappears. This, I beUeve,fwe 
must attribute to the influence of aqueous vapour. At high 
elevations the mr is dry and allows the heat radiated from the 
snow to pass into space, but at low elevations a very considerable 
amount of the heat radiated from the snow is absorbed In passing 
through the atmosphere. A consrderable portion of the heat 
thus absorbed by the vapour Is radiated back on the snow, but 
the ^heat thus radiated, being of the same quality as that which 
the snow itself radiates, is on this account absorbed by the snow. 
Little or none of it is reflecte<l like that received from the sun. 
The consequence is that the heat thus absor1:)ed accumulates in 
the snow till melting takes place. Were the amount of aqueous 
vapour possessed the atmosphere sufficiently diminished, 
perpetual snow would cover our globe down to the sea-shore. 
It is true that the air is warmer at the lower level than at the 
higher level, and by contact with the snow must tend to melt it 
more at the former than at the latter position. But we must 
remember that the air Js warmer mainly in consequence of the 
influence of aqueous vapour, and that were the quantity of 
vapour yeduced to the amount in question the difference of 
temperature at the two positions would not be great. 

But it may be urged, as a further objection to the foregoing 
conclusion, that as a matter of fact on great mountain ^ins 
the snow*Une reaches to a lower level on the Mdc where the air 
is moist than on the opposite side where it is dry and arid. As, 
for example, on the southern side of the Himalayas and on the 
eastern side of the Andes, where the snow-line descends some 
2,000 or 3,000 feet below that of the opposite or dry side. But 
this is owing to the fact that it is on the moist side that by far 
the greatest amount of snow is precipitated. The moist winds 
of the south-west monsoon deposit their snow almost wholly on 
the southern side of the Himalayas, and the south-east trades 
the snow on the east side of the Andes. Were the conditions in. 
every respect the same on both sides of these mountain ranges*, 
with the exception only that the air on one side was perfectly 
dry, allowing radiation from the snow to pass without interrup- 
tion into stefiar space, while on the other side the air was moist 
and full of aqueous vapour absorbing the heat radiated from the 
snow, the snow-Une would in this case undoubtedly descend to a 
lower level on the dry than on the moist side. No doubt more 
snow would be evaporated off the dry than off the moist side, 
but melting would certainly take place at a greater elevation on 
the moist than on the dry side, and this is what would mainly 
determine.the position of the snow-line. 

In like manner the dryness of the air will in a great measure 
account for the present accumulation of snow and fee on Green- 
land and on the Antarctic continent. I have shown on former 
occasions that those regions are completely covered with pemetual 
snow and ice, not because the quantity of snow falling on them is 
great, but because the quantity melted is small. And the reason 
why the snow does not melt is not because the amount of heat 
received duwug the year is not equivalent to the work of meltiii^ 
the ice* but* mainly because of the diyness of the air, the snow w 
prevented frotn rising to the melting-point. 

Thei^ is little doubt but that the cold of the glacial epoch 
would produce an analogous eflect on tem})erate t^ons to that 
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l^eri^ I^or ATAy, Jttoe ]^ofes3or of Matbemetios 

Other pApera in Omt BritAia are ^aeated kindly to give the 
Above Appeal a place la their <»>latxihs. ^ 

The HydrojgTAphic B^artment 

As you have been iniawform^ Mweral pointa respeotiog 
my coaneetlou with the Idydrogrepkc P«mArtment« I lequeat; 
both on ^lic grpundaAad in ordtoory fainiess to ihait 

you wlUnuwrt &e foilowiufi; eorrectioas of stAitmeuU in your 
article on this subject in Katueu/ voh xxii« pb lS6, : 

My work on the KomegUm coast has not beeii /'dignified 
Into a hydrographical tnrvoy.** Th^ work, combined dfth my 
knowledge m the Kofw^(tan language, charts^ and pilotage^ 
aatiafied the hydrogn^her that X was competent to compile a 
" Norway Pilot.” It k kocnreci io >^pr«smit that I have ever 
laid claim to anything more than that* 

1 have not made a "rude” or ''ungenerous” attack on the 
Hydrographic Pepartmcnt, I have temperatok stated, facts 
wmch cannot be dieproved, in the interests of hy<£rogra|^« and 
to show the necessity for giving increased strength emcieiu^ 
to the dei^artsoent It m no answer to these mcts to dkMvage 
my own efforts in the causC, or to call mt a annul and 
obscure clique actuated by personal motives. The clique to 
which I Wong is smsdl Indeed, for it Consists only of myself. 
It may also be obseure* but it is untrue tkut I am tMttencM# in 
anything I may do, by other than public motives and a desire lb 
further the interests of commerce and Cf hydn^rapl^. 

The gravest error into which your informant his led you is the 
stateiment that the Hydrographic Department had Confided to 
me, " mistakenly ” or otherwise, the of the saAkg 

direotiomi” for part of Norway. 1 those saving 

directions, as expressly stated in the ofS^sl printed " Advertise* 
ment^” signed % the hydrogmphw himstlf> and :the depart- 
ment Jhas; done exactly the opposite of what your informant 
states^ H has refused to allow me to rtjuise n^ own workr and 
has consequently publidied an erroneous light lUtt 'v^ck wOl be 
f cdlowcd by im bmm^ it 

iamy obvious dn^ to pre^ . I nmnkf hoUftdl^s^ 
may emmern of the errors k 

The pa^ read before the Soeleiy of " 

along the trade ‘route between Et^land wa^ 
notice in soxhe detail# and contained .othbf i 
neglected surveys and to chants i 
adequate data# which it was rigM 
should be aware of. ' 

lenge yoiw informant to disprove any one of thenih^eb 
Society of Arts did osefid service in iK^cepling my papers No 
good end can he gained by cahing me names and acouAm sne of 
personal mcl^ves. Let my statements be disproved if your k* 
rormant Is able to disprove them. If he cemnM do; ^ 
thoSeitatoments are ineontrovcrtible witnesims to thq 
the Hydrograiddc X)eptotnmnt is unequal to ^7 dettutods^^^ 
it Uttstmimrted a^ons^ the ^parttoeatfftoi^^ 
dMenmW to (]i& Mitontim of 
Mgto«to5>j||jwo4 to fm, trhuh yow toliiltotott eMvotiito 
dm. : 

. The NM(h,;«ii;P WoroeMer, Juaa*,- ■ -.v.-r t;, v., ■.''■• 

CWx Jh«v«;gto«h .t^ to Utah 


hb/P»««eat on AatMetie.^OM,,,jJt:he 

It might to some extent diminish the sncfwaU, 
aif dud prevent thfr:t<OT»eriiture of the kow f itfing 
ji Wttt. 'It woul^ not prevent evaporation takto 
«!l‘ ocean bjr the suU^s heat, bat the: reverse, 'bU| 
iVk’e^iWtmg'of the snow on the land, daring 

In htaW like S, Georgia, where the snow-ml is 

coW^E^ble, ^entum snow and. ice are produced by diametrl* 
%»po^te me^ as I have elsewhere shown, viz., by the 
auU's htot dense f^s. In thqfirst 

plbce the upper sdrfhee of the clouds act as reflectors, throwing 
back the suits rays into stellar space; and in the second plabe, 
of fhbhtkt whlc^ and fogs absorb, more than one* 

halfte not 'todidted dtwn wards o the snow, but .upward^ into 
' And -the comparatively small portion of neat which 
inana^ to reach the ground and be available in melting the 
ehowltfiijfufficient to clear off the winter's accumulation. 

James Cxott 

Artificial Biamonde 

On reading Mr. Haxinay's communication to the Royal Society 
on the production artificially of crystallised carbon or diamond 
{Prot, Roy. Soc., voL xxx., No. 004, May, rSSo), in the course 
Of which Mr : Haanay states that he has mime eighty meperiments# 
only three of which' have been successful. In Smost every case 
his iron or steel vestols, enormously thick in proportion to their | 
amaU bore, have burst at a red beat or above it,'by the pressure 
of the included hydrocarbon vapour. 

'Will Mr. Hatmay permit me to suggest to him that if, Instead 
of on enormously tniek and difficult to weld up tube, he will 
inclose his mateickls in a comparatively thin one and then incltoe 
that in another IQte tnbe uinihk on or otoitracted over the 
and so on to a third, or^ If necessary, fourth tube, each 
upon toose vwthln it, he may thus 
etnato ^;cotope^d; tubef cither of wrought iron or steel easily 
virehled Staunoh/ and capable of withstanding any assignable 
atoitom Of inler^leht^ic pressure. This is the pnnciple upon 
wMi^b, since rlky,< all rified artillety is constructed. 

The Grove; Cfindmtn Hoad, June aa R. Mailett 


A Fourth State of Matter 

‘ In to. CrdoW,. communication on this subject (Nature, 
vol. xxii, p. 153) occurs the sentence, " An isolated molectde is 
an inconceivable «mtity.” This 'proposition would appear to me 
to be questionable. For if -we cannot conceive an isolated mole- 
cule, how are we to conceive of. two (or more) molecules, *.#.> 
conceive of matter at all ? For the boiw«ption of two molecules 
invdlvc^ fhe ltohdloti of each in the mind, otherwise surely the 
tw0 would be menpdly blended into one. It Is further sud of 
a molectdOi '* Solid it canpot be.” May not the external quili^ 
ties ordinarily attributed to a *' solid” be said to be those 
of a body possesaii^ a certain amount of rigidity (i.A, whose 
pipis resist displacement) combined with a certdn elas- 
limty? Would not Uiese be substantially the prop^ies of a 
islngle vortex molecule, according to those who have mvestipited 
this ’ $ubjcct'f For it apj>ears that such a molecule woiild be 
'(pe’rfecily)'elastic, and inseparable iiito parts. At the same time 
it -vi-oitld seem that there would bs nothing to prcvwt it from 
l>eing Imrder or more rigid Own any large scale solid (built ‘up of 
such molecules?) with which we are acquainted* 

A fourth state of matter,” as it atipears to me, Is a distinc- 
tion 'Which has something arbitrary about It. If (for instance’) 
aetlieVbe a gas, the mean len^U of path of whose mrhute 
inoliailea is not less than planetary distancee^a proportion 
which it inight not be easy to dito^'ove directly— Uien thw would 
be a mean path indefiniteV grater than that df fhe molecules 
oftito.ntost rarefied gas. Would it, however^Tie Intimate to 
thfc ieth«f (under , this condition) ns ih'^* a fourth 
? This would seem, in my Judgm^t at least, only to 
contoBcato thei^Ubje^t unnecessarily. Fw after dll we are con- 
cerned hi sutdl with mere qnahtitodye (bnerenCe ol 
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thi^ m ddlbmte^ firm dangerous pablittity 

t^Am imtrwpy to wetmditipns, and certainty 
tpilia Mta^ of anf I’^blic ofbee connected :nrith the practical 
and^ wqrl^nr^OidiL tRit however this may be, is not the Hy- 
orp^p^o Tbpartment pursniw a p course in causing a 

minbn to be made ol Lieut* Temjde's compilation by anotner 
authority ? In the interests of navigation wc thinh it is ; for on 
atretch of coast hke Norway, which, from Its sinuous 
ana hrpkdn character, can be reckoned by thousands of miles bf' 
a^^bOardrit is dearly unadvisable that dependence should be 
imtirdy ^oed on the efTorts of one individual. ' 

We are the more confirmed in this belief from a significant 
letter which lately appeared in the Shaping dud MmontUe 
GasskUmi in the Dmly Nms itom the KoyaT Norwegian Geo* 
gn^ibical Sttry^Ofhoe, dated Christiania, the tdih Inst., written, 
as the writer aUeges, in order to correct the erroneous state- 
ments contained in Mr, Temple’s paper (read at the Society of 
Arts) respecting the charts and descriptions of the Norwegian 
coast now existing,*’ — E».] 

tttrloaa Slectric Phenomenon 

At about 4.30 p.m, ,ithis day a severe thunderstorm with a 
deluge of rain came up from the north-west and lasted about an 
hour. At 5.30 my wife was standing at the window watching 
the receding storm, which, still raged in the south, just over 
Leicester, when she obs^ed, immediately after a double flash 
of H^^tning, what seemed like a falling star, or a hrebatl from 
a rocket, drop out of the black cloud about aC above the 
horizon, and descend perpendicularly till lost behind a belt of 
trees* The siu^ phmomenon was repeated at least a dozen 
times in about fifteen minutes, the lightning dashes following 
each other very rapidly and the thunder con&Hng of short ana 
sharp reports. After nearly every flash a fireball descended. 
These balls appeared to. be about one-fifth or one-sixth the 
diameter of the full moon, blunt and rounded at the bottom, 
drawn out into a toil above, and leaving a train of light behind 
them. Their colour was mostly whitish, but one was distinctly 
pink, and the course of one was sharply zig-zag^; They fell 
at a rate certainly not greater than that of an oidihary shooting 
star. I Imve never witnessed a phenomenon of this kind myself, 
but my wife is a good observer, and I can vou^ for the trust- 
worthiness of her rejxirt, F, T, Mott 

Birstal I'lill, near Lekester, June aa 


Meteor 


On Friday, June 11, at B.S p.m.,, while the sun was $tiU shining, 
I mw dn^.east as near as 1 pould judge, and about 30'' alx)vc the 
horuoh# a bright white meteor pass across about 10^ or la’* from 
light to left with a slight downward course. Two or three hours 
later t saw a amall one take a parallel course, but the other side 
the>en% W. Ovthh 

Coventry, June 14 

Minerva Omamenta 

BnarNO a recwit visit to England I spent a considerable time 
ut Mpseitxh at South .Kensington, and Dr. Schliemann’a od- 
tyftlpn , ^ an^l^tijties wajB one of the objects in that museum 

Xflilmmq Eht b b one point in regard to this 

e^bd of ; saw a number of flat 

' j^tmpphigatthcmMdleonbot^ 

mtghi ihtd s6f»ethit^ like fhe shape of an hour-^lasB. 

There are several 
f thd dtite da whi^ seethed 'to' \me to be, peaking 
1 to example, as ttie 
or SeaddecM, 
and two large eyes, 

V* flat pibwes 
arrt« df Ibey 


are pk)ied^up>^0tyl!6el^k^ rivers, and When’ in 
Coflecthttls^li^el*^ heNdiikars.^j i caui^ I>r, 

of inhabitants of thisrcountry, 

because te savage suM seeto to have tun in the sanw^tdmnuet 
all over tbo wOSlH^^ E- W, ClAVKOLB 

A Snake in Kenkington Gardens 

I WAS cpnsiderabty surprised tliis evening at fiiiding the life- 
less body of a snake about ^e hundred yards to the south-east 
Kensii^on Falace. A pofemab informed me that he had 
killed it fliere iairt Thursday ae it was rapidly moving over the 
ground, 'fhe head and neCk/had been utterly destroyed, 
most likely by stampings of the' policeman's tot, but the 
remainder of the body was perfect la Im^h it wasjabout 
twenty inches, the body, from the thickness ^ : a JUtde 
finger, gently tapering to a tad ending in a fiiM pohst. ‘ lleguto 
sc^es, brownish -black in colour, clothed the hack,, the scales 
along the sides being yellowlsh^greep. A distinct fringe, qr 
prolonged fin, stiflly standing erect, of about ohe-g^uarter of an 
inch in height, ran down the centre of the back, m colour the 
same as the rest of the bo^ in that region. I trust this descrip- 
tion may enable some of your readers learned in snakes to 
identify the species. Thch I would ask, Is this animal a native 
of these parts, or had it been fhtrodUced, or had this specimen 
most likely escaped from captivity to meet with its imtimely 
end ? Jr HAuars SfaKa 

It, Sheffield Gardens, Kenalngtcm, \V. ' 


TI/J^EJS VEARS^ EXPERIMENTING IN 
MENSURATIONAL SPECTROSCOPY 

By a New Hand thekeat 

I T was in 1876 that the expeviincnter,* of whom the 
following notes have been requested, clearly per- 
ceiving that it would not do any longer, even in his 
private work, to be content with merely a little direct- 
vision, ready-made, purchased, spectroscope and the few 
scale points offered by reference to lamp-natne lines—set 
abont making up a tolerably large spectroscopic instru- 
ment to satisfy hk own ideas, wants, and aims. 

Now the leading desire with him herein, was, ih suit- 
able return for H.M. Government having then recently 
changed the locality of his official residence from a low, 
sunk position, where and whence little but other houses 
could be seen, to an elevated site hidf-way up the northern 
side of the Gallon Hill, commanding an excellent view of 
the northern, north-eastern, and north-western horizons, 
together with the best and brightest parts of almost all 
auroral displays, whenever they occirrred^it was his desire, 
as a decorous and appropriate tribute, to render some 
respectable spectroscopic account (over and above any- 
thing that the Royal Observatory-, Eduibuwh, and its 
more purely astronomical instruments could do) of those 
sometimes nocturnally luminous^ but gena“aUy fitful, 
evanescent, and not yet fully explained, pltcnbmena of the 
Aurot^^B Polaris. 

To this end the nascent spectroscope, mounted before a 
window in an upper chambw, assutued the form of a large 
fiat telescopic box, almost five feet long, two broad, half 
a foot d^Pi supported on a stout alt-azimuth stand, with 
powerful screw motions* The box carried a gathering 
telescope* in front, whose objective, as well as those of the 
internal coUimatpr and inspecting telescope, were, like 
those ofa f^nigh^glass/* ktge, «>*, 2*2 inches in dianyeter 5 
and short, /ir. , ty inches, in focal length. An extensive 
and easily read scale fe any prismas minimum deviation 
positions, and a long, but very easily worked, micrometer- 
screw totion fbr the telescc^e eye-piece were rsoppilied, 
also an illttmtoted pointer. An eiecteifc reference^^pcc- 
trthn ttf hydrogen ^1 and below the fiducial 

central wne or the field "of view was canoed ho; he ever 

* Pwf ; Piatd Smyth, A»tn)nou[ieC‘Itoyal for SoOftland. 
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available ; the slit, though 4 feet distant, was made 
capable of being ac^usted from the observer’s chair ; a 
variety of prisms both simple and compound, with devia*. 
tions from o'* to 45;'’, and dispersions from o°*S to 14® 
between A and H solar, but all of large size, and capable 
of being used in quick succession at pleasure, were 
added; with further arrangements for bringing into 
central view and correct measure, many other natural 
spectroscopic ^milestone lines, both with blowpipe-flame 
and induction* spark. 

Thus far the mstmment had been constructed, step by 
step to a series of orders, chiefly b>[ M. Salleron, of 24 f 
Rue Pavde au Marais, Paris, and it was ready in the 
beginning of 1877 for any aurora that should display 
itself in the northmorth- western parts of the sky ; but no 
auroras came, nor have any appeared up to the present 
time, February, x88o. But the instrument has not been 
idle. Its general material, wood, allowed it to be cut into 
and altered for any experiment, educational or otherwise ; 
Mr, Adam Hilger, of 192, Tottenham Court Road, furnished 
it with a train of compound prisms raising its dispersion 
powers to 33® A to H, with improved Huyghenian rock- 
crystal eye-pieces and a spectrum-illuminated pointer of 
a remarkable kind for the purity of the colours successively 
imparted j until, though large parts of the apparatus were 
still rough, it had become, on the whole, an essentially 
safe instrument for spectroscoping numerically anything 
within its powers to spectroscope at all, and for looking 
into any such subject m a variety of different ways, and 
to different degrees as to definition, illumination, dis- 
persion, and magnifying ; thereby imparting considerable 
confidence in its final results : and this is the chief 
reason for saying so much at starting on the mere means 
employed. 

Colours md Absorpdon Spectra.‘^ll\\!t first series of 
observations with this new instrument was of a very 
simple kind as to the smallness of dispersion employed, 
and on an often discussed subject, viz,, the colours both 
of the spectrum and of various coloured media, solid as 
well as fluid. These observations were printed by the 
Royal Society, Edinburgh, in voJ, xxviii. of their Transac- 
in a paper extending through sixty-four pages 
and illustrated with three plates ; one of them containing 
twenty-five different colours, viewed under seven difiTerent 
gradations. Though much of the subject matter of this 
paper could only be a confirmation, perhaps strengthening, 
of many previous workings by others in the same direc- 
tions; yet the following points, more or less new, were 
also clearly established j as— 

1. Colour bands, and bounding edges of coloured 
regions in the spectrum, are not fixed in spectral place 
as both Fraunhofer lines and luminous lines of gases so 
eminently are, but have a positive power of locomotion, 
within certain limits, according to intensity of illumination 
and depth of colouring matter. Witness especially the 
march of the whole red band of light, with successively 
increased depths of solution, over, and past, the black 
Fraunhofer line, both found on this occasion in oxalate of 
chromium and potash dissolved in water, and proved to be 
as fixed as any other Fraunhofer line in all spectroscopy. 

2. Amongst colours the same to the eye, a physical 
difference still more important than colour was ascertained 
to exist, accordingly as their transmitted spectra formed, 
either one centr^ oeani, or two widely separated beams 
in spectral place. So that one green glass exhibited 
only the ^een region of the spectrum ; while another 
glass, of different chemical coloration, but equally green 
to the eye, shone chiefly in setting forth the ultra-red 
regions of the spectrum at one end, and some of the blue 
at the other, liut extinguished strangely the yellow, 
citron, green, and all that might have been expected 
a priori to have been well rendered by it. 

3. Amongst these double-beam colours, of which cobalt- 
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blue glass is an old example, well known from* the times 
of Sir David Brewster downwards, a far more poweifal 
case was met with in Judson’s green dye of the aniline 
series; and by merely looldng through a film of that 
(without any prismatic or spectroscopic assistance) it was 
shown to be possible to detect copper and arsenic greens 
among vegetable green dyes in papers and muslins ; with 
all the facility too, of seeing the former become blue 
or black, while the latter became red, and sometimes 
gloriously so. 

4. While the green of vegetation was in every case, 
both abroad and at home, together with its yellows, its 
blue as in litmus dye, and some of its browns, turned into 
crimson or scarlet— the green of shallow sea-water, as in 
the mouth of the Tagus, and the deep blue of the ocean, 
as in the Bay of Biscay, were both of them totally un- 
affected; but brown oars dipped in the act of rowing 
into the former, in itself ummpressible, green water, 
came up blood-red at every stroke; and brown sea- 
weed floating in the blue Bay, appeared of a richer 
scarlet than any coral. These scenes too were all the 
more brilliant and life-like to the observer, though looking 
through something like a black ink-botlle, from the 
tendency ascertained of two superposed films of any of 
these double-beam colours, when mfferently illuminated 
(the one looked at having to be more strongly illuminated 
than the one looked tkrough\ to produce light, rather 
than double dark, in and about the F region of the spec- 
trum ; thus recalling a remarkable feature established by 
the late esteemed Prof. Clerk Maxwell, in his researches 
on colour-blindness. 

Rain^band Spectroscopy . — The next subject on which 
the experimenter published (both in the ifoumal of the 
Meteorological Society of Scotland and in the fourteenth 
volume of the ” Edinburgh Astronomicat Observations ”) 
was the power of the spectroscope to foretell rain. This 
subject had been much studied by him already in various 
countries and climates with pocket ^pectrpscopes, but 
assumed a far firmer character when their indications 
could be tested by the spectroscopic machine above 
described. 

Every spectroscopist knows how rich in black lines and 
grey bands is the red-end of the spectrum of the sky ; 
especially towards sunset, and near the horizon, M. 
Angstrfim had moreover already taught that some of 
those lines or bands were due to watery vapour, and 
others to dry gas, in the earth’s atmosphere ; while M. 
Janssen had minutely identified the components of the 
former as being of such an origin, by comparing them 
with the abso^tion lines in a long tube of high-pressure 
steam. The Edinburgh' experimenter therefore started 
with much prepared to bis hand, when seeking to obtain 
a practical use for meteorology out of such observations ; 
and his further steps were these ; — 

1. He ascertained by many months of continued daily 
experience that the lines attributed to watery vapour in 
the si^ctrum of the sky, though formed by that vapour 
when in the state of a transparent, invisible gas, increased 
in their intensity of darlmesS, other things being the 
same, according to the quantity of such vap^r present in 
the atmosphere. That quantity being ind^endently 
ascertained for the time by reference to wet ana dry bulb 
thermometers and the usual hygrometrical calculations. 

2, To keep those other things the same,” and prevent 

the variations they arc only too capable of setting up,ihmi 
interfering with the one phenomenon now sought aftw, 
the expenmenter confined his spectroscopic notings of the 
sky’s light to a constant, and that a low, altitude therein ; 
as well as to an hour giving a constant, and not a very 
low altitude to the sun, and an asimuthal direction con- 
siderably distant therOTom. Also to blue sky itself, as 
seen through openings between If possible, rather 

than to any cloud surface, and ihndt tather than to 
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atiy h»tt, fcgt or smoke surface nearer still than the 
clouds. 

3. These precautions being taken, there was no difficulty 
in recognising, during frosty weather, when meteoro- 
logists know there is a minimum of moisture in the air, 
what should be the normal appearance of the dry-gas 
lines or huands, for they only are then conspicuous, and 
are chiefly great B, the a/Ma band between C and D, 
and a remarlmble band on tne green side of the universally 
known D line of the regular solar spectrum. That band 
being remarkable, not only for being situated as a dark 
shade in the otherwise brightest part of the spectrum of 
daylight, but by being much more dependent than the 
other dry bands, on the lowness of altitude of the sun at 
the moment, for its full and darkest development, and 
thence called in these inquiries ‘'the low-sun band.” 
Nex/, in the summer season of the year when the tempe- 
rature has risen say to 70°, and we know, as the 
acknowledged hygrometrical tables, that there is then four 
times as much, to the eye invisible, moisture in the air, for 
that reason only, as at 30° temperature — spectroscopic 
observation will show, simultaneously with ana in addition 
to, all the previous dry-gas lines, not only a strong water- 
gas, or vapour, line closely following C, a true sun-line, 
but a much grander line, double line, or rather band of lines 
immediately preceding the solar line D ; and this par- 
ticular water-vapour group is in practice the only one of 
that kind which meteorologists need attend to in their 
ordinary daily work. 

So far indeed we have only got, by its means, a species 
of thermometer ; but if we go on observing day after day 
in nearly similar summer temperature, and accustom our- 
selves thereby to the then quality of appearance of that 
band preceding D — and if on the next day, at the same, 
or nearly the same, temperature, we should see the band, 
say twice as dark as on the previous days — then in that 
excess of darkness it has become the rain band ” sought 
for. Because that abnormal excess of darkness shows as 
infallibly as though it were written up in the sky, that 
there is at that moment far more invisible wateiy 
vapour in the upper atmosphere than the air there is 
capable of holding much longer in suspension, where- 
fore such extra moisture must very shortly be deposited 
as rain. 

This then is the rain-band spectroscopy” established 
by the Edinburgh experimenter ; and it may be now 
successfully practised with the smallest spectroscopes 
cither at home or abroad ; when one is travelling as well 
as when stationary, for it occupies only a moment of 
time each day, as the merest glance will tell whether the 
rain-band preceding D is much stronger or less strong 
than the normal quantity ; and with all the more certainty 
on account of the low-sun band immediately following D 
in the spectrum, enabling a differential, as well as an 
absolute, estimate of darkness to be formed. While in 
arty but very cold and wintry weather, when Nature 
herself tilts the balance for rainfall by a very small 
addition to the watery vapour in the air, the spectral 
indications are easily read off and apprehended. They 
have also been found as certain at sea, in South Africa, 
and India, or wherever the system has been carried, 
as in Great Britain during the best part of its summer 
season. 

If the research be further prosecuted with large dis- 
persions, high magnifying powers, and on the direct light 
of the fiun, the hary bands above spoken of as existing in 
the general daylight, are found m the same spectral 
places, but breaking up into scores and hundreds of fine 
lines ; while the range of visible spectrum then extending 
from the B limit of the mere sky and indirect sun's light, 
to great A and beyond it— dhte intermediate groups of 
Imes called little a and its preliminary band^" will be 
found a still more powerful •* rain-band than that near 
D. For though they, little a and its preceding band, are 


composed of lines vanuhingly thin, few and far apart in 
dryVeather and as seen in a high s^, yet their interstices 
in damp weather become peopled with myriads and 
myriads of black lines, so as at last, indeed, in a setting 
sun, to block up the whole space of each ^oup, from one 
aide, to the other, solidly ; and then actually to dwarf the 
almost proverbial spectral colossus “great A," into a 
mere line comparatively puny and unimportant. 

Red-'Emi of the Solar Spectrum , — There must 
surely be some mystery of difficult)^” thought the e)wri- 
mentcr, “touching the red-end of the spectrum of the 
high sun, or the able Angstrom, of Upsala, would not 
have omitted it in his otherwise grandly perfect normal 
solar spectrum map ; while some points in the Royal 
Society's Himalayan solar spectra would have been very 
differently rendered.” Now one undoubted obstacle to 
mapping that part of the spectrum well, is undoubtedly 
the faintness of its light ; wherefore an idea immediately 
occurred to the new worker that the qualities of his aurora 
spectroscope were the very desiderata for both the red, 
the ultra-red, and for everything, in fact, that the very 
beginning of the solar spectrum has to show beyond, 
or earlier than, the point where Angstrom's spectrum 
commences its admirable delineations with the rudimen- 
tary lines of only little and its preliminary band. 

But the summer of 1877 threatening to be hopelessly 
cloudy in Scotland, the experimenter, after considering 
the various pros and cons of many southern stations, 
decided on ttying Lisbon, as the place of all others giving 
the highest summer sun, the best climate, and most social 
facilities, with least time lost in getting there. And then 
he further happily experienced, not only that the mag- 
nificent steamers of the Pacific Steam Navigation Com- 
pany of Liverpool, are the most admirable means of 
accomplishing the ocean transit ; but that the directors 
of that Company are most favourably and liberally 
inclined to help on any really scientific matter when for 
the sake of science alone. 

Hence it was that in June and July, in Portu^l, with 
his Edinburgh spectroscope and a heliostat or simple 
construction worked for him by his Wife's hand and eye, 
the experimenter was enabled to see and map at noon- 
day, and, day after day, in a high sky, free from ordinary 
telluric effects, all that portion of the solar spectrum 
outside, or situated preliminarily to, Angstrom's shortened 
beginning; viz., the matchless series of lines that go 
towards forming the colossal groupings of both great A 
and its grand preliminary band ; then beyond that the 
very strong line Y and the groups of finer lines on each 
side of it ; and beyond that again, near the beginning of 
all visible spectra] light, the strong line X, and certain 
thinner lines on either side of it. 

Photography, as Capt. W. de W. Abney has admirably 
shown since then, can take account of many more lines 
still ; and some of them so very far away beyond all 
visible red light, as to remind one of those otner lines 
recorded by Dr. Draper, the elder, in his celebrated 
Daguerreotype spectrum taken in 1843, which are 
quite outside the pale of all optical spectra. But the 
human eye had probably never, up to 1877, seen more in 
the “red” than what the Edinburgh experimenters 
rough V built-up aurora spectroscope showed on this occa- 
sion ; and the whole result, as contributing at last the 
head-piece required for Angstrom’s normal solar , spec- 
trum, was described in the 14th volume of the “Edinburgh 
Astronomical Observations,” published towards the end 
of the same year 1877. It was accompanied there by a 
map, extending from the beginning of all visible light, 
and including 63 lines up to the groups of little so 
correctly represented in themselves by the philosopher 
of Upsala. 

(TV hi continued) 
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EXPERIMENTAL RESEARCHES IN 
ELECTRICITY^ 

SurVJLKMENT TO PART III,— The Electric Condition fif 
the Te^rmhtals of a Vacuum-Tube after their connection 
with the Source of Electricity has been broken 

T he Question has been mooted whether there is a 
polarisation of the terminals of a vacuum-tube after 
the discharge through it has been interrupted by breaking 
connection between it and the source of electricity. This 
question is to be understood in the sense-^'does there 
exist a chemical polarisation as is the case for instance i 
with the terminals of a \'oltaTnetcr under similar circum- ' 
stances ? 

The problem is by no means easy of solution, The 
authors believe, however, that the few experiments they 
describe, selected from a long series, will show that there 
is really no such polarisation of the terminals. 

In the first instance the case of the voltameter is con- 
sidered ; the arrangement of the apparatus employed in 
the experiments is shown in Fig. j, where k k' represent 


Fia. 1. 

a special key for breaking connection between any piece 
of apparatus and the battery, b, and connecting it wer- 
wards instantaneously with a galvanometer, G. The 
terminals of the battery are attached respectively to the 
screw-clamps, c and if carried by an ebonite bar, sup- 
ported on two ebonite columns, touch-points in metallic 
contact with c and pass through this bar, so that when 
th(i brass springs, etc and hf are allowed to rise and press 
against these touch- points, the battery is in metallic 
connection with the screw-clamps, a and and any piece 
of apparatus attached to them, as, for example, the volta- 
meter, V, The voltameter employed has a resistance of 
30 ohtns ; its platinum electrodes are 3*5 inches long and 
0^035 inch in diameter, and are separated 0*35 inch ; it is 
charged with dilute pure sulphuric aqid in the proportion of 
t volume of acid, ip. gr. rSi, to S volumes of water. When 
the springs are suddenly pressed down by the fingers 

C laced on the ebonite disks, e and /f the connection is 
roken between thfc voltameter and the battery, and it is 

* “ Kxpenmwtiittl Researches on the Electric pitcliarj^e with the Chloride 
of SdTcr Battery.** by WtiiTco We U Rue, M.A., UC.L., F.R.S., *nd 
Hugo W.MOlIcr. PCD., F.R.S, 


connected instant^eously with the. galvanometer q. The 

g alvanometer actually employed was not lhat shonyn in 
re figure, but a Thomson galvanometer^ who$e constant, 

c, m 1,^74 scale divisions. On connecting 

a battery of 10 chbride of silver cells with the voltameter 
for a minute or less, and then suddenly pressing down the 
springs and /, there was a defiection to the left, saiy, of 
more than 1000 scale divisions, although the shunt 
was used to reduce the current through the galvanometer ; 
therdbre, the defiection without the shunt would have 
been more than 1,000,00a divisions. By comparing this 
defiection with that produced by a half microfarad con- 
denser, charged with 340 cells, it was ascertained that 
the deviation produced by the voltameter was equivalent 
to that of 1 1 1 microfarads. 

The small condenser shown at c, Fig. i,was substituted 
for the voltameter ; it is made of a thin plate of glass 2 
inches square and 0*0115 iiich thick ; the tinfoil coatings 
being 1*5 inch square, its capacity was found to be 
0*00055 m.f. When charged with 3,600 cells, and after- 
wards connected with the Thomson 
galvanometer through the J shunt, by 
pressing down e and f the deflection 
was 130*5 divisions to the left ; this 
multiplied by 9*92, the value of the 
shunt was equivalent to i,3S^ divisions. 

The apparatus, shown in Fig. 3, 
which was constructed for another 
object already described,*^ was con- 
nected with a and b ; it consists essen- 
tially of two disks, 3*1 inches diameter, 
placed 0*13 inch apart. The capacity 
of this apparatus, when used as an 
air-condenser, was determined, and 
found to be 0*000058 m.f. With 3,600 
cells no discharge took place, and it- 
merely chai^d up as a condenser. 
The deflection produced, when the 
keys ^ and / were pressed down, was 
(without shunt) 150 divisions, still to 
the left. It is evident, therefore, that 
the direction of the deviation throws 
no light on the question, for it is the 
same with thfe voltameter as with the 
condenser. 

Tube 75 * Containing a residuum of 
acetylene; was now substhutiid f or the 
air-condenser; it ie 36*5 inches bag 
and 1*5 inch diameter, the distance 
between the tentials 33 inches} this 
tube was connected with 5,600 cells, 
current o*oo68x W Thetul^ potential 
was found to be 2,980 cells, and its resistance 449,500 
ohms. On pressing down me springs e and / so as to 
break connection with the battery and connect the 
tube with the galvanometer, there was a deflection of 
1 1 divisions to the left, the same as before. The current 
was only 

« J.__ w. ■ 

1874 X 1,000,000 170,000,000 

The diagram. Fig. 3, will illustrate the action of the 
special key, Fig. i. When the handle is mov^d to 
the left, the tube tt' ft placed in metalUc conhection 
with the battery, whose terminals are shown attached to 
c and d (this is equivalent to the springs being allowed to 
press upwards against c and Fig. i) ; whOn the handle 
is moved to the right, then the discharge of the battery 
through t t' ceases, and the terminals of the tubes K and 
p are connected with the galvanometer, the extretnitiea of 
whose coil arc attached to e and / (this ft eqtfivalmt to 
pressing down the springs in Fig. t). 

On another occasion with the same No. 73, wit^^ 

• Pbil. Tretns,, vot ctxxl. p, 76 ; NATWk*. vbl. wtil. p. i 5 ». ' 
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It dUchai^e Irani a, 400 cells, the deviation to the left on The same tube, with a charge of coal-gas, pressure 
passing dWnc and/wasao divisions, 3 milUms,, 3,947 M» current 0*01705 W., deflection, on 

Tube 199, with a hydrogen charge, was now substituted ; pressing down e ana^ 7 divisions to left 
pressure 2 millima., 2,632 M, 5, 100 cells, current 0*01639 W. The same tube, with air, pressure 1*5 millims,, 1,974 M, 
This tube has already been described (Nature, vol. xxii* current 0*02728 W., on pressing down e and /, deviation 
p. 176) ; it is 57 inches (94 centims.) long, and 5f J inches ao -divisions. Th^ 4®viation was, therefore, greatest with 
{i 4‘8 centlms.) in diameter. The distance between the air; but if due to a chemical polarisation, it would have 
tenninals, a ring and a straight wire, is 33*5 inches (85 been a priofi expected to be greatest with coal-gas, which 
centims*), the first place the battery was connected is a mixture of decomposable molecules. The result of the 

direct to the galvanometer, the positive to e and the experiments with tube 199 gave the following deviations : — 
negative to / (that is, in the same direction as if the Hydroaen. Coai-jpw. Air. 

positive were attached to c and the negative to </). A 3 • 7 20 

abort piece of wire was inserted between e and / as a Again, tube 199, 2,400cells, pressure i millim., 1,316 M, 
shunt, and the « shunt was also used with the galvano- current 0*02456 W., deflection on pressing down the keys, 
meter, the direction of deviation was found to be to left, 16 to left ; with 1,500 cells no discharge, yet a deflection 
which it was desired to know. of lo divisions to the left was produced on pressing down 

On pressing down c and/, the deviation was to the left, the keys. The deflection in the latter case being clearly 
and only amounted to 2 divisions. On another occasion, due to a static charge. 

at the same pressure, 3*900 cells, current 0*02925 W., the Experiments were now made in air with an apparatus 
deviation to the left on pressing down e and f was from similar to that already described in Nature, vol. xxii. 
3 to 5 divisions. p, 174, but with disks instead of points, in order 
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to obtain a vacuum vessel with large teminais. The 
terminals are two disks a little over 4i inches ( 1 1 centims.) 
in diameter, and in the first instance were placed 3 inches 
<7*63 centims.) apart. Pressure 4*5 millims., 5,921 M, 
2,400 cells, current 0*04366 W., deviation on connecting 
the disks with the galvanometer, 10 divisions to left. 

With 1.200 cells, no discharge took place, but on con- 
wectii^ the galvanometer a deviation of 27 divisions to 
the left was, nevertheless, juroduced. 

At aiwessure of so millims., 26,316 M, with 3,900 cells, 
no current passed, but the deviation on connecting the 
galvaaometer, was ^6 divisions to the left. 

The-oisks ie^re now placed at a distance of 2 inches 
^ prbssure being “still 20 millims., and 
the battery^MOo oells^ the discharge now took place, 
current 0*03896 W., deflection on connecting galvanometer 
8*5 to left. 

On reducing the battery to 2,400 cell#, the discharge 
did not take place, but a devlatum of 43 divisioas was 
produced on inressing down ^ 


The disks were placed at r inch (2*54 centims.) apart, 
same pressure, with 3,900 cells, the current was 0*04201 
W., deviation to left on connecting the galvanometer 13 
divisions. 

2,400 cells would not pass, but a deviation to the left 
of 47 divisions was obtained on connecting the galvano- 
meter. 


The following arc the results of these experiments with 
the disks at various distances : — 






Defection on 

Dtstancfl, 

No. of 

Pressure. 

Current, 

connecting 

inches. 

ctlU. 

mm. 

jgialvtinomoter. 





dtvUlona. 

3 • 

1,200 

... 45 

did not pass 

... 27*0 

3 ••• 
3 •• 

2,400 

3.900 

... 4 ‘S - 

... 30*0 ... 

parsed 
did not 

... 10*0 

... 66*6 

z ... 

3 » 9 oo 

... 30*0 ... 

passed 

... 8*5 

2 ... 

2,400 

... 20*0 ... 

did not pass 

• *. 43*0 

r ... 

3*900 

... 20*0 ... 

passed 

... 13*0 

1 ... 

3,400 

... 20-0 ... 

did not pass 

... 47 'o 


So that in every case when the current had not passed 
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the deflection was the greatest on connecting the terminals 
\rith the galvanometer. 

If the fact already pointed out be taken into account 
that with a constant battery-notential, the difference or 
potential between the terminals of a vacuum-tube varies, 
in the same gas, according to the degree of exhaustion, it 
follows that as soon as a discharge takes place, the 
potential of the terminals will be lowered. One would 
therefore expect to find what the before-cited experiments 
indicated, namely, that the static chaise of the terminals 
would be greater when no discharge takes place than after 
it has occurred, notwithstanding that a larger number of 
cells may have been employed in the latter case than in 
the former, for the authors have shown (P/itL Trans.^ 
vol, clxxi. p. 67) that a tube-potential may be only 430 
cells, although the battery connected with its terminals is 
11,000 cells. 

The authors believe, therefore, that the experiments 
point conclusively to the deduction that the current ob- 
tained from the terminals of a vacuum tube, after having 
been disconnected from the battery, is solely due to a 
static charge and not to a chemical polarisation. 

An experiment was made with the apparatus arranged 
asHn Fig, 4, a tangent galvanometer being inserted in the 



No. of ctUs. 

Current 
indicated tiy 
the tangent 

DeSectlnn of Thom- 
son galvanometer, 
with shunt flj,, 
cm pressing down 
f andy. 

. 2ao X 99 S ‘3 ‘ 

Divisions. 

I 

galvanottieter. 

W. 

O'OOOCO 

218,930 

a ... 

0*00415 

■ 76s •> 

761,380 

978,820 

3 - 

0*03463 

• 984 » 

10 ... 

0*14660 

■ 990 „ 

985,150 


On keeping down the keys c and / after the voltameter 
had been connected with three cells, the deflection, which 
at first was 984 divisions, fell in— 

I minute to no 
a minutes to 80 
3 68 

4 » 60 

5 55 

6 52 

7 .» 49 

* The value of ihe ,1# shunt, - 


SO that it was evident that a current WIU up by the 
vbltameter fora Considerable time after the battery had 
been disconnected. 

In order to render evident the direction of the current 
of polarisation of the voltameter the apparatus was 
arranged as in Fig. 5, that is, the Thomson galvanometer, 
with shunt, was inserted in the circuit between the 
battery and the voltameter. An adjustable shunt was fixed 
between a and b to permit the greater part of the current 
to pass through it. A plate of metal, ss^ was provided to 
slip under f and /to short circuit the return current through 
the galvanometer. The shunt which was found just 
sufficient to carry the major part of the current, and yet 
permit sufficient to traverse the voltameter to produce a 
just visible evolution of gas, was 13 ohms. 



On connecting the battery, the current was in the 
direction of the lower arrow, and the deviation 133 
divisions say to the left ; on pressing down the keys on 
to the metal slip placed under them to short circuit the 
current, after the battery had been disconnected, the 
return current was in the reverse direction, as shown by 
the upper dotted arrow, the deviation being 425 divisions 
to the right. Even without pressing down the keys on to 
the metal slip nearly the same deviation was obtained on 
disconnecting battery for the return current then traversed 
the shunt from a to o. 

On spbstituting either the bell-jar, with disk terminals, 
or the tube 199 for the voltameter, the deflection of the 
return static charge was in the same direction as the 
return current from the voltameter, so that, as was before 
stated, no inference can be drawn from the direction of 
the current as to its being produced by polarisation or a 
static charge. The authors conclude by saying : — We 
think, however, that we have shown that the effect in the 
case of a vacuum-tube is due to a static charge, and not 
to a polarisation of the terminals. We rest our opinion 
mainly on the fact that a greater deflection is produced, 
when the potential has not been lessened by a discharge 
through the tube, than that which occurs after the dis^ 
charge has taken place, which, it had been sturmised, 
might possibly produce a chemical polarisation. 


THE LATE M, GAUGAIN 

C CIEN CE has to deplore the loss of an industrious but 
unobtrusive worker in the person of Jean-Motbtfe 
Gaugain, who died at the village of St. Martin d’Estreaux, 
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jxaar Bayeux, on the 5l5t of May, 1880. His name is 
honourably asaociatjed with experimental researches in a 
good many of the Icss-frequented bye-paths of electrical 
science. Living in a time which may well be r^rded 
as the tmnsition period, during which electricity has 
passed from the stage of a phenomenal and experimental 
science to one of exact mathematical relations, some of 
Gaugain’s investigations are already superseded by the 
later and more comprehensive researches of a younger 
generation. Vet he has done good work, which will hvc 
to carry down his name along with that of Peltier, of 
Pouillet, and of Becquerel. and with the still greater 
nam^ of Arago and of Ampere. 

His earliest contribution to science of which we are aware 
was a memoir published in 1853, under the title *‘Note 
sur Ics Signes Electriques attributes au Mouvement de 
Ja Chaleur/* and in the same year he brought out his 
tangent galvanometer. The essential point of this instru- 
ment consisted in employing as a coil several turns of 
wire of increasing diameter arranged about a conical sur- 
face, at whose imaginary apex was placed the small mag- 
netic needle, each of the coils thus subtending the same 
solid angle at this point. This arrangement, to which 
Gaugain was experimentally led, was in some points 
virtually anticipated by the tangent galvanometer of 
Helmholtz, in which, however, a symmetrical arrange- 
ment was employed. In the same year Gaugain announced 
the discovery that continuous currents of electricity could 
be produced by the continuous friction of two dissimilar 
metals upon one another. The next two years saw him 
employed in investigating the electricity produced by 
evaporation and by combustion. In 1856 he produced 
his double-condenser electroscope, designed, like the con- 
densing-electroscope of Volta, for the investigation of the 
electrification due to contact of dissimilar substances. At 
the same time he published some observations on the be- 
haviour of amalgams of sundry metals, and showed that 
in a voltaic pair the amalgam of zinc was more electro- 
positive than zinc itself, while the amalgam of cadmium 
was on the other hand, more electro-negative than the 
pure metal From 1856 to 1859 Gaugain was occupied 
with important inquiries on pyroelectricity, and he suc- 
ceeded in establishing sundry laws, with respect to the 
electricity of the tourmaline in particular, which had 
escaped previous observers. The results he arrived at were 
published in the A nnales de Chimie ei de Physique^ and com- 
prised a number of curious and unexpected results. The 
tourmaline, which at ordinary temperatures is a bad con- 
ductor, evenfor high-tension electricity, begins to conduct at 
40o®orsoo‘^C,and on cooling is still found to conduct; but if 
washed in water and dried carefully it once more insulates. 
AU tourmalines are not equally active, those of Brazil, 
green or blue in colour, being the most electrical In 
order to obtain a measure of the amount of electricity 
furnished by a tourmaline whose poles were united by a 
metaUic circuit, he devised a discharging gold-leaf electro- 
scope, and by means of this instrument showed that a 
number of tourmalines united by their similar poles gave 
•quantities of electricity proportional to their number, 
while if united in single series they gave no more than a 
single long one, thus behaving like batteries of great 
lOlectromoave force and of almost infinite internal resist- 
ance. The quantities of electricity furnished by tourma- 
lines of equal lengths but of different thickness while 
passing through equal ranges of temperature he found to 
be proportional to the cross-sections of the crystals, again 
agredng wnh the law of Ohm as applied to batteries of 
very kgh internal resistance. Gaugain also showed the 
quantity of clectncit/ thus lowing through the tourmaline 
in one a^ection dunng a rise of temperature to be equal 
to that flowing in the reverse direction during a corre- 
sponding fall. The year following the discharging 
electroscope was usefully emplo>ed In verifying Ohm^ 
iaw as ^pUed to other bad conductors. Volta's contact 


theory pccupted Gaugain at several periods of his career, 
and he established amongst other interesting results that 
there is a diflbrence of potential between a piece of 
platinum which has been dipped into acid, and one which 
has been dipped into alkali, even though both have been 
subsequently washed. Gaugain also conducted a number 
of careful researches on specific inductive capacity, on 
the capacity of cables, on the residual charge of con- 
densers, and on what he termed 'the variable electric 
state of a condenser communicating with the soil a 
bad conductor, in which, when discharged by disruptive 
sparks or bv the discharging electroscope, the time- 
intervals of the discharges were found to form a geometric 
progression. His extended observations on condensers 
of spherical, cylindrical, and flat forms were communi- 
cated to the Academic des Sciences in three special notes. 
In later years Gaugain devoted himself to tne examina- 
tion of the effects of heat upon the magnetism of steel 
tubes and bars, and found tne remarkable result that a 
bar magnetised powerfully while hot may when cooled 
exhibit a reversed polarity, and vice versd; also that the 
magnetisation by a strong current penetrates deeper than 
that due to a weaker current. He also brought to light 
sundry analogies between the behaviour of magnets under 
magnetic force, and of matter generally under mechanical 
forces. 

Bom in Normandy in 1810^ he entered the Ecole 
Polytechnique at about the age of eighteen, and after- 
wards attended the Ecole d'Artillerie at Metz, after which 
he adopted metallurgy as his profession. Gaugain worked 
during the closing years of his life in isolation and in 
straitened circumstances, assisted by his only daughter, 
who devoted herself to him. His researches, though 
several times rewarded with academic recognition, were 
not in themselves productive of gain ; and the prix Gegner^ 
an annual grant of 4,000 francs, given d un savani pauvre 
afin de V aider dans ses rechercheSj awarded to him for 
five years past, was a welcome amelioration of his 
position in a time of failing health and during the painful 
illness to which he succumbed at the age of seventy 
years. Si S. P. T. 


A CHAPTER IN THE HISTORY OF THE 
CONIFER^E 

I N working out the Eocene coniferse, in continuance of 
the monograph which the Palaeontographical Society 
are kindly publishing and illustrating in a sumptuous 
manner, some reflections upon the past history of the 
more prominent Eocene genera, such as Araucana, Podo- 
carpus, Dammara, Sequoia, See., have occurred to me, 
which, although being perhaps outside the scope of the 
Palasontographical Society’s work, may not be uninterest- 
ing to the general readers of Nature. I have therefore 
tentatively brought forward the present chapter on Arau- 
carias without yet having any definite intention of putting 
together my notes upon the other genera, in the present 
form. 

Jussieu.— The earliest traces of distinctly 
coniferous wood known, those from the Carboniferous, 
were for many years thought to belong exclusively to 
the Araucarian type. This supposed prototype became, 
according to Schimper, modified in successive ages, and 
he endeavours to trace these modifications through the 
extinct genera Walchia, Ullmannia, Araucarites, Voltzia, 
Ptycholepis, Pachyphyllum, and Cunninghamites. Les- 
quereux, however, carries the actual genus Araucaria 
to as far back as the Trias, and unmistakable cones 
of both sections of the genus have been described by 
Carrutbers from the Stonesfield, Yorkshire, and Somer- 
setshire oolites ; fossil forms agreeing closely with these 
have been also found in the Jurassic of India. It is not 

■ Froai Araucanos, & people nf Chit!, in which countiry A, imMcaia 
nhounde* and fumiihct the pnncipal of the Indians. 
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ikfittitttly known at pr^oeatin aretaceou«rock5> fo tkelauto 
fo<^ tone figured % Hoer ZM^ran^an/ss 
from tbe upper cretai^eous iof Spiubeigen, is a very indis- 
tinct coaly inas^ a^ a» fie • suggests, possibly v cyca- 
-daeeous.* '.m;' ■ ■ ■ ■ 

The Araiftcaeks thus a][^eared to have declined since 
Jurassic times, and Schipaper states that, with the 
Teitlades, they became extinct in Europe, Tbisdton 
l>yet^ goes furthcf, and has even stated that, so for as 
we know, they have been extinct north of the eqtiator 
since the Oolitic age. It is certain, however, as I hope to 
show, that at least one section of them abounds in 
Eurc^ during the Eocene age, and probably did not <juit 
it until the Miocene. 

The existing Araucarias present a singular appearance 
when contrasted with other trees, and would oe looked 
upon from their aspect alone as unmistakably' archaic in 
character. They have been divided by Sail sbuiy ^ into 
two very distinct sections : Columbeia, or true Araucarias, 
and Eutacta, or the needledeaved false Araucarias, They 
are exclusively confined to the southern hemisphfere, 
Columbea alone being represented in South America, and 
both sections in Australia and the adjacent isles. 

The section Columbea possesses but four species, which 
are, however, very distinct from each other and or great 
interest. The most familiar is the common Araucaria 
imMcaia, or Monkcy-puzslc. It is almost confined to 
Chili, forming vast forests which extend upon the slopes 
of the Andes from the snow-level to about 1,500 or 2,000 
feet downwards. The trees reach 150 feet in height, and 
with their dark pendulous foliage are of imposing gran- 
deur* Their appearance when full grown can scarcely 
be realised from the young trees in England, but an ex- 
c^ionally fine specimen is at Windsor, and a carnage- 
drive leading to a nobleman’s house, near Armagh if I 
remetnber rightly, is bordered by high banks of large and, 
for our coimtiy, wcH-jprown trees of this species, and 
pKbsents a strikingly dignified effect. The cones are very 
faige, and the seeds, which arc highly nutritious, form the 
Staple food of the Indians. The second South American 
species, A, brasiliensls^ is somewhat similar in appear- 
ance, and reaches 100 feet in height. It also forms 
immense forests, and produces edible nuts, but as it will 
not live incur climate without protection, is less frequently 
seen in cultivation. 

The Australian species are even more strange in aspect 
Araucaria 'Bi^iwllm forms a majestic tree, growing to 
I JO feet in height, and confined to a tract 30 miles long by 
12 on the east coast near Brisbane, where it far overtops 
the other forest trees, A. JRuki, a smaller tliough equally 
beautiful tree, is chiefly remarkable for its singularly 
restricted range, being only indigenaus to Porte Molle, 
one of the Caledonian Isles, where it is confined to the 
summit of an extinct volcano, but half a mile in radius, 
and exposed to extremes of heat and cold that appear 
destructive to other kinds of vegetation, for hundreds oi 
feet bqlow it. 

The Columbeas have not been met with fossil either in | 
the Eocene] or Cretaceous rocks^ probably because their 
stations are mostly high rocky ridges, where there is an ■ 
abs^ce of water, rendering it unlikely that their remains ' 
would find their way into marine Or fiuviatile sedimentary 
strata* We must Iw no means infer, therefore, that 
specips belonging to inis section did not exist in Europe 
conteinporaheomly with the species of Eutacta that have 
beenfomui 

The sketion has terminal globular cones with 

broadly^wjnjged and generally persistent scales and falcate 

* * Pkiift #biw. ArcUott.^ vol. PI. xxxvii. p. 136. Keer wyi th* iSgUfe 

U much too dfifioett aad th«t tkiipMidott pad onvaseincm of c»a 

only be iniide out wim (he arMtojU trouble. Restored as It is, it posfixtsses no ' 
dUtinctitety Amuesdeh wtAtrststeMf, no bmiohes of Arouoinn linife 
b«en ftmnd that could b* wHh, it* Cybad«i;«ous end SeqUota 

moreover abounds in most cretftpeoua rOcks m high latitudes. 

• Royal Geof . $oe. klrSt vot xxd. p. 437. 

B Tfvtu. £in*t. Sm!. , vol. ^-317. 


of T50 feet; 

' or iW Korfolk Island pine; a ^native of Khw 

Caledmda and New Hebrides, presents a fhfitastk 
•colmrinar-like growth, #rbg the trees when seen from ja 
distance somewhat the ^^i^aranoe of a grove of shiffs 
spars 200 feet or so in height. A. excAsa^ indigohoh* fo 
Australia and NorfoBc Tsumd, is an even more majefttic 
and colossal tree, towering to a height of 230 iset, With 
a trunk of some 30 feet in ^rtb. The third spaces, A, 
Cunnin^kami^ I wish to describe in more detail, for I haVe 
ascertained, conclusively I believe, that it, or a spedes 
indistinguishable from it, flourished abundantly in our 
latitude andlon^tude in the Middle Eocene period. 

A. Cumimkami^ like many Coniferse of the southern 
hemisphere, has two slightly distinct forms of leaf, those 
of the young plants being straightcr, more sabre^HkC, 
and horirontalfy disposed than those of the more folly 
developed tree, which hitherto have alone been met with 
fossil 

The foliage of the more fulI-groWii tree is composed of 
moderately short falcate needle-like leaves, quadrangular 
in section, thickening at the base, and with the lower Side 
produced and decurrent on the stem. These arc disposed 
all round the branches, and leave the stem at first at 
right angles to it, and then gently curve upward and 
inward. This arrangement causes each leaflet to be free 
or seldom in contact one with another, and is an im- 
portant character in distinguishing the species by its 
foliage when other organs are absent. The terminal 
branchlets are generally simple for 5 or 6 inches, and 
then branch shortly but copiously, arid chiefly hOTisontally. 
These branchlets apparently represent one year* s growth, 
for they ate articulated at the base, and are annuauy shed 
in abundance by the trees. Branchlets resembling these 
in the minutest particulars are to be found in gre^it 
quantities in the Eocene beds at Bournemouth, 

Other coniferous foliage, however, resembles A. 
Cunnmghami^ especially that of some of the cultivate 
Sequoia giganiea^ so much so that I had difficulty in 
removing the prejudice from Ettingshausen’s mind, shared 
by all die Teutonic paldeobotanists, in favour of referring 
all this type of folia^ to Sequoia. Before it can definitely 
be said to belong Xo A. Cunninghami these types of foliage 
must of course be considered. 

In the first place the foliage of . Cunninghami\% easily 
distinguiriiable from that 0? the other Araucarias In the 
section ; A, having leaves more at right smgles, 

more laterally disposed, and foliage less branching, and 
A. Cookii possessing the leaves broader and in contact 
with an Imbricated appearance, while every articulated 
branch is simple. The other Cottiforee which resemble it 
are Cropfometia japonica^ in Which the leaves are much 
longer and sttaighter, and quit the stem at an angle of 
about 3 f I ArthrotasA^ ieie^noides and Damydium atau^ 
caroides, which have the ntibricated appearance Of A. 
Cookii; and Sequoia gigmleUi which is much the nearest 
In general habit. The leaves of Sequoia differ in being 
rather longer in proportion, less regularly dlspoaed ana 
curved, leaving tfie stem at a ve^ Acute migle, and 
hugging it more elosCly; so that their points Irregularly 
ovenap and touch each other. Its foliage in the wild state 
seems always to be very much smaller, and the larger 
foliage it seems sometimes to assume away from itssfiatlve 
habitat, shows vety distinctly the seasonal variations in 
the sire of the leaves so characteristic in the other ehiiriing 
SMUoia, JS*. ^e^etvirms* The Bournemouth f^^ 
dhms from all these materially^ but as atreiM^etati^, 
resembles that Araucaria fo so cfos a 

degree as to be indistinguishable from it by ony ^foovcr- 
.ablbcfinmcter;' ' 

Apart 'from the foliage^ however, tfiere hr ofoer eiddcnce 
in support of the view that this is Afducu^a 
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^ tlie.^bitiiftehl«ts Are most abun- 

4 iint ^ sarcitf tolii 4 ^ter, 

«i<i tr^€e whatever fatmd. i was 
U $« ftmiiaJly more cornntan 
ia pt Aea^iX^t origin, as at Bracktosbam^ Barton, 
Shejppcyv &c., to m *ith cones than with foliage, 
and n(6 instimce of the presence of coniferous foliage 
<m)y, iiv a sea^dej^sit of any age had previously come 
uhdgf hiy notice* I was so puztled that 1 spent sisveml 
days in digging and tracing out these branchlets and 
vainly trying to find the attached fruit»-*‘tbe cause of 
whose absence should have been clear. The cones, 3 
inches long and nearly ^ inches in diameter, are so ex- 
ceedingly dense and heavy that they have no power of 
flotati^,and their mesence in beds of hne drifted sediment 
cotdd ; therefore only be due to soihe rate accident. On 
the' other hand, the small light cones of Sequoia would^ 
like those Of Pinus, everywhere drift by flotatiOtt| and 
ne^ssarily not unfr^uently become imbedded witn the 
foliage, Although 1 ^nd no cones, the female terminal 
buds present the peculiar constriction and then swelling, 
SO characteristic of Araucaria. 

The distribution of Araucaria CuHntR^kam^ ax 
mouth is very clearly defined, and tells as plainly as 
possible that its habits when existing in our latitudes did 
not differ from those it now possesses. No trace of it is 
met with west of the pier in the beds whose floras may be 
thought, from their characters,to have come ftom districts 
away from the sea — ^but east of the pier it abounds eveiy- 
where, in company with fan-palms, eucalyptus, aroids, 
ferns, &c., and in certain beds of mud and muddy sand 
of the marine series, the branchlets, in marvellous preser- 
vation j are seen to cross each other in every drreetton. 

The existing Araucaria Ctimingknmi {<mvis vast forests 
em the shores of Moreton Bay, on the alluvial banks of 
the Brisbane River, and grows in the latest profusion in 
the brush forests <» the Richmond &ver. lliO trees 
seem to thrive best near the coast, attaining in such a 
situation their ^eatest height, often from 100 to 130 feet,* 
but gradually diminishing in height the farther the trees 
are inland. It Would appear from this that the sea air 
has a great effect upon it.” 

The '■brush'* forests, in which A. very 

^nerally occurs, although it Is not exclusively confined to 
them, are thus described by Moore ; — 

“ The ' brush ' is characterised by denseness of growth, 
the altitude and beautiful dark green foliage of the trees, 
the presence of lofty climbing plants, which extend their 
sl^er pliant branches considerable distances, and by 
this means often embracing, as it were, into one common 
bond, many of the bftlest and hugest trees. . , . Another 
characteristic of forests of this description is a thick 
undergrowth of numerous kinds of ferns and other plants. 
Palms and tree-ferns also usually abound, the former 
reaching a height, in some instances, of at least 130 feet, 
,*yOn the stems and branches of the trees numerous kinds 
of epiphytal ferns and orchids grow, which, with the 
other iSants referred to, contribute materially to give such 
forests a very tropical appearance.” ® 

It is clear, from the cfSris of trailing Smilacesc and 
Aroids, and from the remains of large fan*palras and 
ferns, that our Eocene brush ''-growth njust have been 
very similar to this in appearance. The physical aspects 
01 former stetions of Araucaria on the alluvial banks 
of the great Bournemouth River in close proximity to the 
as ^ have ascertained, and' Ita probable extension 
along the shores of What niuit%ive been the eas/ cMi 
df the sttbnwMged eontinestt lo approximate to those 
itnow oc^pies on the Brfefcsttfe* smd the shores of 
Bay on the 01^ Nothing 

" * x5ofesi, IVmtm 

of did SydntV Xa&ibitiatt. Pkn tf, 

ilie 4 imeiisi<Mit ^ the CSnUWa 
undw e^mated. 

^ Life, icifr., p, S33. 



can r be >xnoreJmpre«aive indeed thait the rexnarkabk 
agreement hb^halHt, as far as we can ^frace,. between the 
AraucaMa-^and assodaled plants that have passed away 
and those thai attrviye* The Umgdmbedded blanis of 
ouic lEoceiMt coasts seem^ to have risen up and to live 
again in thte fiM>off country, and by what we see there 
we arcr < able to picture the long sandy coasts, beaten by 
an ocean swf and fidnged with dark-foliaged and gigantic 
Araucaiaae, gnm^tiees,iuxunant palms and ferns, whose 
remains have hdiped to form the present pine and heather- 
dad cliffs of Beumemottth, If we contrast this with the 
comparative absence of< any associated vegetation in the 
Mammoth Grove; we see how opposed the intended refer- 
ence of these branches to Sequoia would have been to 
any known natural grouping. 

Elsewhere in Great Britain we have little trace of 
anything referable, to Araucaria younger than in the 
Jurassics, except certain foliage at Sheppey and the 
foliage ftom the basalt of Antrim^ referred by -Bailey to 
Sequoia as S. du Npycri^ about which however I am not 
yet able to express an opinion. In France, from many 
Eocene localities, undoubted Araucaria branches have 
been obtained, thou^ none of them seem to be specifi- 
cally identical with ourS> and some appear more of the 
A. excdsa 

In Central Europe, from Sotzka, Haring, Monte Pro* 
xnina, Bilin, &c., in Tertiary beffs whose exact age is not 
yet satisfactorily determined, a somewhat aimilar foliage 
abounds. This was originally described as Araucarites. 
and indeed at Haring a young cone with every character- 
istic of Araucaria was found in the same bed with it.^ 
All of them were subsequently transferred to Sequoia, 
which many certainly more nearly resemble in the direc- 
tion and arrangement of the leaves; yet the absence of 
any Sequoia cones which con, so far as I know, be directly 
connected with them, and the presence of a characteristic 
Araucaria cone should, at all events, induce caution in 
believing the whole of this t)^e of foliage met with in 
Central Europe during the Middle or Upper Eocene to 
belong to an ally of StqUoia giganten. It is quite open 
to doubt whether, as Hoeria determination of two frag- 
ments would imply, this species known as S. sternbergerty 
whatever its real character nvxy be, persisted as late as 
the Miocene of Oeningen. On the other hand, the 
presence of fossil Sequoiae of the WelUngtonia type within 
the Arctic circle is undoubted, though Heer appears to 
have made more species than were necessary. 

The prcBCncc of an Araucaria, indistinguisluible from 
A. Cunnip^^hnmiy in our latitudes at a time not more remote 
than the Middle Eocene, is of interest, for akhough 
many of our Eocene plants have been referred to Aus- 
tralian gepera, there has always been doiibt anfficient to 
render any confirmation of the supposed land connection 
with Australia>f importance* Wfule the association with 
it at Bournemouth, of Podocarps and Dammara, Euca- 
lyptus, and many Proteocea:, which arc strictly forms of 
the southern hemisphere, is but natural, the presence of 
a needle-leaved conifer of the genus Finns, even rare as 
it is, is singular. Such a union nowhere takes place at 
the present day, although in Mexico pines mingle with 
feather pahns. 

The presence in N. Jat. 50*^ of a flora, now distinctive 
of the sub-tmpics of the southern hemisphere, and of a 
north temperate flora in N. lat. 70^, during the Eocene 
period, can hardly fail to provoke wonder as to where 
the equator of beat was then situated^ It is imposriblc to 
suppose that the equator of heat separated them as it docs 
now, however fer north it might be driven by shutting 
off the Arctic currents and leaving those of the Antarctic 
to circtfldte. Yet if th0 Southern hemisphere flora wfere 
formerty to the north of the equatorial zone of hcat^ the 
question must arise as to how Araucarit^ 

' “Faw. Conifer*.” OoSi^porc, Haarl** TrAt^«tcd^^ 1850, jrf. 44, p. 
» 37 . 
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and other forms that are not tropical^ could have reached 
their present habitat. The range of this Araucaria, 
although greater by far than that of the other Eutactas, 
is very definitely limited to a strip of coast in New South 
Wales between the BelUngen, a small stream about 
S. iat 3i^4oVund Cape York in Queensland, in nearly 
lo® S. iat. It does not approach, therefore, to within 
nearly a thousand miles of the equator of heat, which is 
several degrees north of the true equator. They must 
either have crossed the equator from the south in prse- 
eocene times and subsequently become isolated and died 
out in their northern habitat, or have been originally 
indip;enous to the north and retreated to their present 
stations, A passage must have been made in either case, 
for the present distribution of Coniferse is against the 
supposition that any identical species could have extended 
synchronously in lowlands in both hemispheres, widely 
separated by the equator. If a generd lowering of 
temperatme had favoured their passage, the pre-existing 
tropical vegetation must have altogether died out, and 
the existing equatorial vegetation would present a com- 
paratively new aspect The absence of any of the Conifera 
that have ever been met with fossil in the plains of the 
tropical regions at the present day, and of any existing 
strictly equatorial plants, such as Gneta among Conifers, 
in the fossil floras, seems at first sight to show that it 
does do so and therefore lends some colour to what is at 
best merely a very crude hypothesis. A simpler supposi- 
tion Aan that of a general lowering of temperature m the 
Tropics, until more facts are forthcoming, is that the 
passage was effected across high land, some of which 
may still remain in Sumatra and Java. 

The specific identity which is apparent, of this and 
other Australian forms, with those or our Eocenes, proves 
that some,^ at all events, of the at present purely Australian 
genera, neither originated nor became differentiated, as Ben- 
tham supposed, in Australia, The endemic genera, he says, 
never spread far out of it, the only exceptions appearing 
in the Malay Archipelago, ** especially Timor, New 
Guinea, and Borneo, and a few as far as Southern 
China/** Nothing could speak more eloquently of the 
path the migrations have taken, than these remnants left 
upon the road, nor go farther to prove the former connec- 
tion with our antipodes, which the discovery in 1814 by 
Brown of 1 50 European plants, a number since greatly 
increased, growing endemically in Australia, first of all i 
believe suggested to us. 

It may not be altogether a useless supposition to hazard, 
that if, as Saporta supposes, plants originated mainly if 
not wholly in northern regions, and migrated south, the 
continents of the southern hemisphere may be actually 
preserving, as in the present case, our Eocene flora, and 
nave been inhabited in Eocene times by the Jurassic 
fiora which preceded it, or by some intervening flora of 
which we have now but the scantiest records. 

From what has been said the Araucarias are seen to be 
an archaic type, formerly most widely spread, now dying 
out and only lingering in restricted areas in the aoutnem 
hemisphere, whose very specific differentiation was accom- 
plishea before the Eocenes began. May its value as food 
and use as the chief timber tree in the districts it still 
inhabits preserve it from an accelerated extermination at 
the hands of man. J. Starkie Gardner 


ON SOME POINTS CONNECTED WITH 
TEERESTHIAL MA GNETISM 

'^HE remarits in Nature, voL xxii. p. 1^, of Messrs. 
^ De La Rue and Muller in connection with their most 
interesting and important researches on rarefied gases 
induce me to ask the privilege of stating somewhat more 
fully than I did on June 17 what I conceive to be the 

* Au»tnUi«ntb,** yo'. yii. 
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position^lled by a working hypothesis such as that then 
mentioned in the science of terrestrial magnetism. Let 
me begin with the aurora. Here we have a phenomenon 
whichlnvariably accompanies magnetic storms, on which 
occasions it occurs simultaneously over a large portion of 
the globe. Again 'the recent researches of the above- 
named gentlemen render it very probable that auroral dis- 
plays do not occur at a very great height, while it is con- 
ceivable that they may occur at times at an altitude of a 
few thousand feet Here then we have a phenomenon 
which is intimately connected with sudden changes of the 
earth^s magnetism. To this we may add earth currents 
as another phenomenon of the same kind, so that we have 
earth currents and auroral displays invariably associated 
with magnetic storms, when these are of marked violence* 
Now what is the nature of this connection ? When we 
examine the formal laws of these associated phenomena 
we find that these lead us (almost irresistibly, as I think) 
to conclude that earth currents and aurorae are secondary 
discharges caused by sudden changes in the earth*s mag- 
netism, no matter how these changes are produced. So 
strong is the evidence of fortn in this instance that the 
late eminent magnetician John Allan Broun expressed to 
me his belief that earth currents and auroras were 
connected with magnetic storms in the way above 
mentioned. 

If this be assumed as the most probable working hypo- 
thesis, it is natural to take another step. If we have dis- 
charges produced in stationary strata by a changing 
magnet, may we not have dlscbarws produced in moving 
strata by a constant magnet, and may not the motions 
and changes of motion produced by the sun in the upper 
convection currents of the earth give rise to electric 
phenomena which nuiy explain the changes of terrestrial 
magnetism ? Of course this is only a working hypothesis. 
Before it can possibly become an established theory we 
roust have obtained from Messrs. De la Rue and Miiller 
and from other observers that full and complete infor- 
mation regarding discharges in rarefied media which 
they are rapidljf affording us, and we must likewise have 
obtained fuller information than we now possess regard- 
ingthe directions and velocities of the convection curr^ts 
in the upper regions of the earth's atmosphere. When 
this is done, the problem may be regarded as ripe for the 
mathematical physicist who may proceed with nis calcu- 
lations and cither dismiss the hypothesis as untenable 
or increase the probability of its truths 

But in the meantime we arc not ripe for this, and all 
that we can do is to regard the hypothesis ^ a working 
one, and endeavour by its means to elicit new facts 
regarding the form of the diurnal and other variations of 
terrestrial magnetism. I submit that in this respect the 
hypothesis has not been devoid of value. I have by its 
means been led to derive the fact that certain magnetic 
diurnal changes lag behind corresponding solar changes, 
just as meteorological changes woidd do —a fact which 
has since been confirmed by Mr. EUis of the Greenwich 
Observatory. And I may be allowed to anticipate the 
results of work at which I am now engaged so for as to 
say that in the short periods which I am now investigat- 
ing an increase or decrease of solar activity corresponds 
to an increase or decrease both of magnetical and 
meteorological activity. 

Again, m conjunction with other^ I have shown by 
preliminary discussions the probability of a progress m 
magnetic phenomena from west to east just as we know 
there is a progress of meteorological phenomenal only 
magnetic weather (if I may use the expression) appeitts 
to travel faster tbw meteorological weather. This last 
appears to me to furnish almost a crucial test in favour of 
this hypothesis, and through the courtesy of the Kew 
Committee, the Astronomer Royal, and Mr. Carpnmel of 
Toronto 1 ^pe to be able soon to ihvestip.te this pheno- 
menon In a more complete manner* 
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Finally, I understand that the Kew Committee are 
about to take in band the subject of the progress of 
magnetic weather and to investigate it in a manner 
P^uliarly suitable to an institution possessing relations 
with numerous self-recording magnetic observatories. 

Balfour Stewart 


NOTES 

The fund which has been established by the members of the 
Birmingham Philosophical Society for the endowment of original 
research already amounts to 700/. in donations, and to 70/. in 
annual subscriptions. Out of this a sum of 1 50/. per annum for 
three years has been voted to Or. George Gore, F.R.S., which 
amount is, in the terms of the grant, placed at his disposal in 
order that he “may have greater ftwilities for continuing in 
Birmingham his original researches.’' The council of the society 
proposes to make other gfrants as soon os the funds will permit. 
We have already spoken of the enterprise and public spirit of 
this society in establishing the fund ; it is gratifying that they 
have been able to make a beginning so speedily, and the success 
of the scheme cannot be doubted. Or. Gore’s address is now the 
Institute of Scientific Research, No. 67, Broad Street, Bir- 
mingham. 

We are glad to hear that Mr. L. Fletcher, M.A., Fellow of 
University College, Oxford, has been appointed to succeed Prof. 
Story- Maskelync as keeper of the Mineral Department of the 
British Museum. Mr. Fletcher was appointed first assistant in 
the department a little over three years ago, and the energy and 
ability with which he discharged the duties of that appointment 
promise wellfor the future of the Mineral Department. 

We regret to have to announce the death of Mr. Henry 
Ludlam, which occurred last week from the rupture of a blood* 
vessel. He had been In failing health for some months, but 
seemed on the road to recovery when the haemorrhage occurred. 
He was well known in the miueralogical world as one of the 
most assiduous and able of private collectors, and his valuable 
collection was one of the objects of interest which foreign 
mineralogists visiting this country wished to consult. He has 
carried out his intention, announced several years ago, of 
bequeathing the collection to the Jermyn Street Museum, This 
gift will render the collection of this museum second only to that 
of the British Museum, and will, in fact, render it a formidable 
nval in the case of some of the rarer and more beautiful 
mineral!*, Mr. Ludlam was always willing to allow his minera- 
logicai friends to consult hU collection, and also frequently 
supplied them with specimens for examination. 

The Council of the Society of Arts have awarded medals to 
the following gentlemen for papers read during the session 
which is just over :^Major-General H. Y. D. Scott, C.B.^ 
F.K.S., for his paper on “Suggestions for Dealing with the 
Sewage of London A. J. EUi?, F.R.S., for his paper on 
“ The History of Musical Pitch ; ” John Spatkes, for his paper 
on “Recent Advances in the Production of Lambeth Art 
Pottery ; ” Henry B. Wheatley, F'.S.A,, for his paper on “The 
History and Art of Bookbinding;*’ W, Holman Hunt, for his 
paper on “ The Present System of Obtaining Materials in use 
by Artist Painters, as compared with that of the Old Masters ; ” 
^^mas Fletcher, for his paper on ^'Recent Improvements in 
Gas Furnaces for Domestic and Laboratory Purposes ; ” John C. 
Morton, for his paper oh “ The Last Forty Years of Agricultural 
Experience; « Prof. Heaton, F.CS., for his paper on “Balmain’s 
Luminous Paint ;”Capt. Abney, R.E„ F.R.S., for his paper 
on “ Recent Advances in the Science of Photography,” 

Lord Norton has all along protested that he is not un- 
favourable to the teaching of sdence in elementary schook, and I 


is evidently hurt at the Incredulity with which his protestation is 
received by those one-sided individuals who persist in judging 
his intentions by his actions, and not his words. He is eridently 
of opinion that the only difference between himself and those 
who would maintain the Code unaltered, is one of method. 
There arc people so benighted as to believe that as science deals 
with things^ it is hopeless to teach it apart from these things ; 
who believe that if you want to make children know what 
a dai^y or a buttercup Is like, and to understand its structure, the 
shortest and most effectual way is fo show tliem the dower and take 
it to pieces in some sort of ^tematic way before their eyes. But 
these people are all wrong. Why should children and teachers 
pul themselves to the trouble of soiling their hands by pulling to 
pieces nasty weeds, when the thing can ^be much better done 
from books ? Lord Norton, as we learn from a contemporary, 
has resolved to triumphantly refute these deluded people, by 
himself compiling a series of reading lessons in botany, warranted 
to leach the children of our elementary schools all that it is safe 
and wholesome for them to know. Evidently modem science 
and its methods are all wrong; books, after all, are the only 
instruments of education, and the sooner we make a holocaust of 
all modem scientific implements and methods the better. Mig^t 
suggest to Lord Norton that after he has completed his botani* 
cal enterprise he might comj^e a series of lessons in engineering, 
civil and mining, for the purpose qf saving the neophytes in 
these departments the necessity for spending their time in sooty 
workshops and stifling mines? In fact there seems no end to 
the enterprise which Lord Norton is about to inaugurate if 
he is able to carry it on to completion, he will probably earn for 
himself a right to be considered the most remarkable educationist 
of his time. In the meantime Her Majesty’s reply to the address 
which the I.ords were persuaded to adopt is virtually a quiet 
snub ; while in the Commons Mr. Mundeila has declared that 
the Government liave no intention of lowering the standard of 
education in the country. Does not this look rather bad for 
the success of Lord Norton’s projected compilation ? 

It is a tacitly-accepted practice, and one so beneficial to 
student-readers as to be almost imperative, that writers of 
original scientific memoirs should, wherever their researches 
touch upon common ground with those of older workers of 
standing, give references (at the very least in a decent foot-note) 
by which the student may be able to turn at once to the ipsmima 
verha of the possible authorities. We regret to notice an 
increasing tendency of late to slovenliness in the way of making 
such references on the port of some of the younger generation of 
enthusiastic would-be discoverers. Even the Proceedings of the 
Royal Society itself arc not exempt from this modem weed, for 
in a recent paper we find the following given as references 
Fkil. Mag.y I $50, Pogg, Antmlen, 1858, and — for an important 
deduction from a paper by Clausius— -/’A;/. Mag*^ 185*. Is it 
too much to request the writers of Royal Society papers to be at 
least a little more explicit in their allusions? We cannot 
supix>se that such references are made vague with any sinister 
purpose. 

Dr. P. P. C. Hokk of Leiden writes; — “Tlie zoological 
station of the Netherlands Zoological Society for the summer 
months of this year is erected intheneighbourhoodof Nieuwediep 
Harbour. The use of the station is free to the members of the 
Society and to strangers introduced by one of the members. 
The laboratory Is ftimished as completely as possible with all 
the implements — optical and steel Instruments excepted— neces- 
sary for anatomical, histological, and embryologfcal researches ; 
it contains also a small collection of books necessary for a pre- 
liminary investigation and determination of the animals collected, 
&c. Special arrangements of a very simple but practical kind 
serve to keep alive the eoUected animals. Smaller and larger 
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excttorioM ftre «tfgams«4 «vccry yeiur by th«i stotiooi And for th«ie 
it always baa at its disposal pUot-boats and other sxnall vomIs 
of the Butch marine. Since Its opening, in the summer of 1S76, 
the station has repeatedly received proofs of appreciation 
from difoent quarters. Thus on the Scotch coast a similar 
station has been erected after the drawings and notes furnished 
by the Batch Society ; the International Exhibition of Fish and 
ISeries, this year held in Berlin, rewarded the practical side 
of the institution with a silver medal. Further particulars may 
be obtained from the Secretary of the Commission for the 
Zoological station.” 

Br. Hermann MCller’s long-promised work on Alpine 
Flowers Is being printed, and will be published towards the end 
of the year. 

Mr. Daniel Grant has given notice that he will to-day ask the 
First Commissioner of Works whether he will take into his con. 
sideration the advisability of substituting the electric light for the 
purpose of illumiaating the House in place of tlie gas now used 
in the roof. 

The annual exhibition of the Photographic Society at Pall 
Mall will open on Saturday, October 2, and close on November 
13. Friday, September 24, is the last day on which pictures 
can be received. 

The Times Geneva correspondent Writes under date June 20 
tliat a remarkable electrical phenomenon occurred at Clarens on 
the afternoon of Thursday last. Heavy masses of rain-cloud 
hid from view the mountains which separate Fribourg from 
Montreux, but their summits were from time to time lit up by 
vivid flashes of lightning, and a heavy thunderstorm scem^ to 
be raging in the valleys of the Avants and the AUiaz. No rain 
was falling near the lake, and the storm still appeared far off, 
when a tremendous peal of thunder shook the houses of Clarens 
and Tavel to their foundations. At the same instant a mag- 
ttifleent cherry-tree near the cemetery, measuring a metre in 
circumference, was struck by lightning. Some people who were 
working in a vineyard hard by saw the eicctilc ** fluid ” play 
about a little girl who had been gathering cherries and was 
already 30 paces from the tree. She was literally folded in a 
(dxeet of fire. The vine-dressers fled in terror from the spot. 
In the cemetery aix persons, separated into tlirec groups, none of 
them within 250 paces of the cherry-tree, were enveloped in a 
luminous cloud. They felt as if they wCM*e being struck in the 
face with hailstones or flne. gravel, and when they touched each 
Other sparks of electricity passed from their finger-enda. At, the 
same time ^ column of Are was seen to descend in the direction 
of Chatelord, and it is averred that the electric fluid could be 
distinctly hemd as it ran from point to point of the iron railing 
of a vault in the cemetery. The strangest part of the story is 
that neitjber the little girl, the people In the cemetery, nor the , 
vinc-dresscrs appear to have been hurt ; the only inconvenience | 
complained of being an unpleasant sensation in the joints, as if 
they hod been violently twisted, a sensation which was felt with 
more or less acuteness for a few hours after. The explanation 
of this phenomenon U probably to be found in Prof. CoUadon’s 
tiieory of the way in which lightning descends, as described in 
Natctre, Tol. xxii. p. 65. The Professor contends that it falls 
iu n shower, not in a perpendiciiiar flash, and that it runs along 
braoebeu of until U is all gathered in the trunk, which it 
buniU or tern open in its effort to reach the ground. In the 
instance in' ^esrion the trunk of the cherry-tree is as completdiy 
shivered os if it had boon exploded by a charge of dynamite. 

The number of lions In Algeria is fast diminishii^, and it is 
expected that the animal wiUsoon be extirpated from the colony. 
As there is an increasing demand for public exhibitions at fairs 
and zoologtoal gwrd'tia, an aftablishnmt has been formed at 
Bona, by a private iudividuah fdr lion-breeding. 


i.isso 

The Commission fc^ the cons^etion of the Tran»»Saharan 
Railway has determined that this great work shall be preceded 
by the establishment of a telegraph line connecting with 

St, Louis in Bengal Tnnbuctoo. 

We hear that Mn J. R. Gregory, the well-known mineral 
dealer in London, has been awarded at the Sydney Exhibition a 
j/itsi r/ojj— equal to a gold medal — and a Mfwf class, for his 
collections of minerals and fossils, and geological collections. 

Ws are asked to State that the buriness of Messrs. R. and J. 
Beck, the manufacturing opticians, has been removed from 
No. 31, CombiU, to No. 6$, ComhUl. 

The success achieved by M. Paul Desmarcts in bis balloon 
photographs, to which we referred last week, has created some 
sensation in the scientific world of Paris. The photographs 
obtained by him at Rouen were exhibited and explained by M. 
de Fonvielle in a lecture delivered at Versailles Mairie on June 
22, at a sitting of the Soci^te des Sciences Naturelles. They 
have been presented by MM. Paul Desmarcts and Jovis to the 
Minister of War ; M. Janssen will present them at the Academy 
of Sciences, and M. W. de Fonvielle to the Geographical 
Society. One of the photographs will be published next Satur- 
day in the Mandi UlmtrS, having txren photographed on wood 
and engraved. The electrical apparatus which enabled M. Paul 
Desmarets to obtain his clkkSs, and the obturators Imve a weight 
of 700 grammes only, iucluduig the elements required. Steps 
are being taken for the systematic photographing of Paris and 
vicinity. One plate shows a piece of laud covered with houses, 
gardens, and roads in the vicinity of Rouen, measuring 300 
yards by 300 yards, and executed on the scale of Tke 
altitude wasalx>ut 1,100 metres. The second photograph was 
in the direction of W.N.W., facing the horizon. All the 
Seine, from Rouen Railway Bridge to Guellcboeuf, is seer» with 
wonderful distinctness. The city of Rouen was concealed by a 
dense cloud, and is lost in darkness. The details on the banks 
can be magnified and examined at leisure. This remarkable 
ascent was made from Rouen on June 14, with Cahielf a new 
balloon of 1,200 cubic metres belonging to M. Tovis, and built for 
the express purpose of crossing the Channel, weather permitting. 
It is owing to the uncertainty of the weather that this enterprise, 
of which we have spoken already, has been postponed. 

We learn from a eireular forwarded to us that the Kpping 
Forest and County of Essex Naturalists* Field Club will hold 
their next Field Meeting on Saturday aftemoott, July 3, jfor the 
purpose of thoroughly inspecting the ancient ea^hthworks of 
Ambresbury Banks and Ixmghton. The archmologloal conductor 
for the occasion is Major-General Pitt-Rivers, F.K.S. 

M. Tessie Dtr Motay, a French chemist who had invented a 
continuous process for the preparation of oxygen gas and appa- 
ratus for oxyhydric lighting, has recently died at New York at 
the age of sixty-two. 

The excursions arranged for by the Geologists* Association are 
to Maidstone on July 10, l^itb HIU and Dorking July 24, and 
Bristol on August 16 and five following days. 

On Tuesday ovealng Signor Alberto B. Badi gave a 
lecture at the Royal Academy of Music on the cultivation of 
the voice, and on hb Invention, the Resonator, an instirument 
somewhat of the nature of an artificial palate, intended to 
increase the power Of tiie voice without any additional expendi- 
ture of breatL 

Natural caverns of enormous size---cme bdb^ 600 feet 
have been discovered within the last few days in the neighbour- 
hood of West Harptree, near Wells, iu Somerset. The investi- 
gatiottsare still bch^ carriedon,4md fhe diseoverieslia^ 
some itttereM among antiquaries and arahieel^ 
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liir a p»per vead at thelost the Statistical Society, by 

Mr. R. Price Williams, C.E.^ ** 0 h the Increase of Population 
in England and Wales/* the author said the total increase of 
the population of Engird and Wales during the wliole of the 
last century was only 3,417,536, the average deceimiol rate of 
increase being nearly 5 per cent., whereas during the present 
century, up to 1871, there was an increase of nearly 14 millions, 
(he average decennial rate of increase being over 14 per cent , The 
rate of increase in the decade i8x was the maximum attained in 

this century, viz,, 18 per cent,, as from that period down to the 
census of 1861 t!ic rate of increase of t he population had continuously 
diminished. He observed that a great increase of the population 
took place at the time when steam-power began to be used 
for manufacturing purposes, and while the towns increased, the 
rural districts were found to dimiui^h. Mr. Williams estimates 
that the jx>pulation of England and Wales by the census of 1881, 
will be *5,735,900. In the case of the population of London 
the decrements were very slight indeed, showing that it had not 
reached that declining stage in the rate of its increase long since 
arrived at in the case of Liverpool, Manchester, and many other 
large towns. The population of London had increased from 
958,863 in 1801 10 3,251,9x3 in 1871. He did not think there 
was sofificient data for estimating the future increase of the popu- 
lation of Loudon for any lengthened period, and he regarded as 
unreliable the enormous estimates which had recently appeared 
in connection with the question of the water supply of the me^ 
tropolis, where the population in the course of the next century 
was estimated at over 1 7 millions. 

The Thirteenth Annual Report of the Peabody Institute of 
Baltimore testihes to the increasmg usefulness of that institution, 
both as a library and as a centre of varied instruction. Among 
its means of usefulness are a series of lectures, many of which 
are on scientific subjects. 

W E have received the Report of the South African Museum 
for 1879, from which we arc pleased to see that the Museum is 
in a fairly flourishing condition. A long list of additions during 
the year is appended. 

The May and June numbers of the Friends* Schools’ Natural 
History Journal contain much interesting matter, the local 
papers being specially valuable. 

The additions to the Zoological Society’s Gardens during the 
past week include an Arabian Gazelle {^Ga%eUa arabiea) from 
Arabia, presented by Capt. Titus ; a Common Genet {Genctta 
tmlgaris)^ South Kuroi>ean, presented by Mr. G. 11. Thunder, 
K.N. ; an Emu {Promams nova-holtandue) from Australia, pre- 
Hcntcd by Mr. A. Me 11 wraith, F.Z,S. ; a Greater White-crested 
Cockatoo (Caeatua erisiata) from Moluccas, presented by Mrs. 
A, L. Chetwode; three Red-beaked Weaver Birds {Qttelea 
san^uimrostris) from West Africa, presented by the Marchioness 
of Westminster ; a Crested Ground Parrakcet {Calapjitla nova:^ 
hoUandiee) from Australia, presented by Miss M. S. Spooner ; a 
Barba^ Ape {Haeaaes inuus) from North Africa, an OceUated 
Monitor {Momter oc^ata) from West Africa, deposited ; three 
Ruddy Sheldrakes (Tadoma rtOila)^ European, two Sandwich 
Island G^e {Rmticla sandvieensis) from the Sandwich Islands 
two Blood-iumped Pariakeete {PsepAolus A^rmalonolus) from 
Australia, two CeJebean RaUs {Rallus eele&msis) from Celebes, 
purchased } a Collared Fruit Bat {CynmycteHs collaris)^ a 
Japanese peer {Cmms bom itt the Gardens. 


pv^ ASTJROJVOM/CAt CaZiTMN 

- his catalogue, 

; Any otMtirvations of this comet except the imperf^ ones made 


by Caturcgli at Boloij^, and two by Gambart at Marseilles, and 
the only orbits Ibund in the catalogues are the two calculated by 
Heiligensteln. I^he comet was however observed at Rio de 
Janeiro, from June x8 to June 24, and Henderson reduced the 
observations, which were made by Lieut. Robertson, R.^T., and 
calculated an approximate orbit upon them. The comet 
approached near to the eartli, and is of some interest upon that 
account. Mr, Hind has combined the observationH of both 
hemispheres, and with the following results for the elements 
of the orbit: Henderson's numbers, not being found in our 
catalogues, are annexed : — 

Hind- Hxndbksom, 

Perihelion passage July 15*8442 G.M.T, ... July 15*651 G.M.T. 

. f n * 

Long, of perihelion 219 59 '4 *9 49 

,, Ascending node 97 44’3 9® H 47 

Inclination of orbit 36 ITS 35 3^ o 

Log. perihelion distance ... 9*9*797 ... 9*92879 

Motion — retrograde. 

Henderson's paper ui'ton this comet will be found in the* PhilO' 
sophical T^'amactions for 1831. On June l8 the comet was in 
opposition to the sun, distant from the earth 0*14. Though it 
was discovered by Pons at Marlia on May 30, we have no obser- 
vation previous to June 8. Pons at the time was not provided 
with instruments competent to fix the positions. Zach writes of 
the comet at the time of discovery timt it was without tail or 
nucleus, simply a nebulosity more condensed towards tlic centre. 
Pons thought that in the absence of moonlight it would have 
been visible without the telescope. He was &en on the watch 
for Encke’s comet, which, though ndt observed in Europe, was 
clo.sely followed by Riimker at Paramatta, N.S.W. 

The I)oubee-sta.r 85 PEaA.st.— Mr. Burnham publishes 
measures of the small and close companion of this star made in 
the summer of 1879, which, compared with those he obtained 
the previous year w'hen he detected this very faint object, esta- 
blish its physical relation to the principal star, since it is shown 
to partake of its large proper motion, while a suspicious differ- 
ence of 10^ between the means of the measures in 1878 and 1879 
points to its binary character. These means arc as follow . 

1878*43 ... Position 27V0 ... Distance 0*67 ... 3 nights 

1879*46 ... „ 254*6 ... „ 0*75 ... 5 nights 

Mr. Bumliam estimates the magnitude of the close companion 
about the twelfth on Struve's scale, and considers it will require 
an aperture of at least twelve inches to show it. He has also 
measured the distant companion which was used by Prof, Briin-^ 
now in his investigation of the parallax of 85 Pegasl, which he’ 
made to be o"*o54. This star was observed with 85 at Konigs- 
berg by Bessel on October 6, 1825, when it followed 61" *9$ in 
R. A., and was 38"*6 south of the bright star. If we compare 
these differences with those corresponding to Mr. Burnham's 
measures at die epoch 1878*95, and assume the fixity of the 
companion, we shall find for the secular proper motion of 85 
Pegasi in R.A, + ioo''*i, and in Deck - 96’'* i, agreeing pre- 
cisely with the values resulting from a comparison of the meri- 
dian observations. If, as Prof, Briinnow hinted, there is proper 
motion of the distant companion, its amount would appear to be 
very minute. Mr. Burnham adds that there are but two other 
stars on our lists similar in character to 85 Pegasi, viz., Pisclum 
and 0 Scorpii ; all three were detected by him with the 18 -inch 
Chicago refractor. 

A Varia-ble Star in Aquarius.-— The star observed on six 
nights at Bonn, in 1863, in R.A. 22h. 28m. 16*$^. N.P.D, 
9# 3 i' 19'' for 1855*0, is variable from 9m. to invisibility in a 
7 -inch aperture. Argelander noted it four times 9*5, once 9*6, 
and once 10 ’o. It was observed at Markree a.s a 9m, on 
October 27, 1848, on Ar^t 26, 1852, it was xim., and on 
November 9, 1874, it was invisible, On September 21, 1876, 
it was XI *12. It has at tunes a hazy blurred appearance, a.s 
remarked in several other variable stars. This star was Icmg 
ance indicated as variaMe, but appears to have escaped attention 
from most observc;rs of this class of objects. 


CECGRAPHICAL NOTES 
Dr. FuANCrBCO Perkxra Passos, Director of the BraxllisLn 
State RaUwoySr hns recently caused to be nrepa«^«Ud|Mi 1 idished 
a maF the existing and projeofcW jrwway^Jp the pro- 

vinces of Rio de Janeiro, Minas, ana San Paulo, ;Tms map is 
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apptrentty execated with much care, and is stated to be the most 
accurate of its kind yet produced in Brazil. He has also 
published the first part of a work on the railways of Bnml in 
1879, descriptive of the lines shown on the above*mentioned 
map, and he has added a skeleton map showing the railways 
only, Ih, Passes has, we believe, been induced to issue these 
publications in order to make more widely known in England 
the progress in railway communication now going on in Br^l, 
a subject which is of considerable interest from an economical 
and geographical point of view. 

The last BulkHn of the Antwerp Geographical Society con- 
tains a geographical and commercial essay on the Australian 
colonies, whldr is accompanied by reproductions of some curious 
old maps, well as by a sketch map which professes to dis- 
tinguish the arable, pastoral, and desert re^ons of the continent, 
in regard to which, however, the writers information hardly 
appears to be brought down to the latest date. 

From the Japan papers we learn that H.M/s surveying vessel 
Silvia left II logo on April 24 for Cape Chichakoff to take a 
line of soundings there, which will complete her surveying work 
on the Japanese coast. The Sylvia has been employed for about 
twelve years in surveying the coasts of Japan and the Inland Sea, 
and during this period has done excellent service to navigation. 

M. DE UjPAtVY is to leave Paris at the end of the summer on 
his new journey of exploration in Central Asia. 

The Timts correspondent writes from Copenhagen that on 
June 24 died there Mr. Carl Petersen, whose name is connected 
with some of the most renowned Arctic explorations. He was a 
born Dane, but had lived many years in Greenland, and had 
there acquired a perfect knowledge of the Esquimaux language, 
being at the same time a most sidled hunter and fisherman. At 
the age of thirty-seven he was engaged by Capt, Penny as 
interpreter, and accompanied his expedition in the years 1850-51. 
Some years later he followed Dr, Kane on his unfortunate 
expedition, when the vessel had to be left in the ice and the 
crew were nearly starved and frozen to death. He hod not been 
home more than a couple of weeks after returning from a two 
years^ stay in Greenland, before he went out again as interpreter 
with the F0x^ Capt. Sir Leopold M^Clintock, with Mr. (now 
Sir) Allan Young as sailing master. Of this expedition, lasting 
from 1857 to 1859, and leading to the discovery of the fate or 
Sir John Franklin, he has written a graphic description, supplying 
many details wanting in the weU-known Wk of SirL. M'CJintock, 
and inscribed with the words chosen by Jane Franklin for the 

of the Fox^ “Hold fast,'* hapi>ening to be quite as correct in 
Danish as in English. In 186 1 he accompanied the Swedish 
naturalists Nordenskjold and Torell on their first expedition to 
Spitzbergen, and when, in last April, the i>assed Copen- 
hagen, the hardy old sportsman and sailor, with his cross and 
Arctic medal, was one of the friendly faces greeting the discoverer 
of the Korth-East Pasmge. Mr, Petersen died from heart- 
disease at the age of sixty-seven. 


PHYSICAL NOTES 

One of our electrical contemporaries across the Channel gives 
a glowing description of ufte ^ande machine ilectrique alUmande^ 
which its editor says he wishes to see introduced into E'rance,* 
“where our official professors appear to have lost all ambition 
at making things big." The great gooseberry of the season is 
nothing to thU new machine, which w, we are told, composed of 
twenty parallel disks of 1,300 metres in radius. This is 
*makii^ things big" with a vengeance, for the diameter of the 
disks will be over 24 kilometres, or about a mile and a half. 
Did our contemporary make a double blander when it wrote 
“/fVMr cents mitrts^n If we remember rightly, the plates in 
Tbpler's induction-machine, which appears to be the one 
referred to, are not far from 13 centimetres radius. 

Professors Brackett and Vottnc have made a new deter- 
mination of the efficiency of ICdlson's dynamo-electric generator 
and of his carbon horse-shoe lamp, and find that one horse-power 
applied at the dynanometer would produce in this lamp a light 
equal to that of 107 standard candles. Asa matter of fact the 
laittp was only giving a light of 10"7 candles while consuming 
0'077 of a horse-power, which is not quite the same thing. 

Prof. Quincke has lately been occupied with a very remark- 
able resets on the alteration of volume which a dielectric 
experiences under the stress of an electric charge. In most 


cases the result of surface electrification is to produce a minute 
expansion, but one class of bodTcs— that of the fatty oils and 
remns — contracts under similar circumstances. Herr Quincke 
applies his measurements to explain the phenomena observed by 
Kerr of the double refraction of light exhibited by dielectric 
media when under electrostatic stram ; and be shows that the 
optica] efifects in the two classes of media are opposite in 
character. 

M. Mouchet is continuing in Algeria the researches on the 
utilisation of solar heat which he began in the South of France. 
He employs, according to his recent communication to the 
Comptes RendttSf a mirror 3*8 metres in diameter to concentrate 
the rays of the sun upon a boiler of copper 5 millims. thick. 
Even on dull days the apparatus bolls water un<fcr half an hour. 
M. Mouchet has employed his apparatus for the distillation of 
oils and essences, the boiling of linseed oil, and the sublimation 
of benzoic acid. He has even succeeded in working a fmall 
engine. 

Mr. G. R. Carey of Boston has published in the ScUnti^ 
American a suggested system for the transmission of light by 
electricity. A camera throws an image of the object to bie 
exhibited upon a surface made up of small pieces of selenium, 
each of which forms pact of a separate voltaic circuit, the cir- 
cuits passing to a receiving instrument, where they reproduce the 
image by incandescence. To this Mr. Sawyer has appended the 
following criticisms : — The action of light in altering the con- 
ductivity of selenium is slow. To transmit satisfactorily an 
image one inch square would require 10,000 selenium points and 
10,000 conducting wires, unless some principle of Isochronous 
movement could be devised — which Mr. Sawyer regards as 
unattainable in practice. 

M. Faye has lately published in the Comptes Fendns a re- 
markable paper on the physical forces which have produced the 
present figure of the earth. After remarking on the use of the 
pendulum in determining the figure of the earth from series of 
measurements of the intensity and direction of the gravitation 
force at different parts of the earth’s surface, he draws attention 
to the curious fact that while the direction and intensity of gravity 
are affected perceptibly by the presence of hills such as Schie- 
hallion and Arthur’s Seat, or even by masses as small as the 
Great Pyramid of Gizeh, gigantic mountains such as the 
Himalayas, and great elevated plateaux and table-lands do 
not affect the pendulum-indications in any sensible manner, 
except in certain cases where upon elevated continents 
there appears to be a veritable defect of attraction in- 
stead of the excess which might be expected. Indeed, 
the observations are sufficiently striking to seem to point to 
the supposition that not only under every gre%t mountain, but 
even under the whole of every large continent, there were 
enormous cavities. More than this, the attraction at the surface 
of all the great oceans appear too great to agree with thedi?.- 
tribulion presumed by Clairant's formula, which is exact enough 
for most purposes. Sir G. Airy's suggestion that the base of the 
Himalaya range reaches down into the denser liquid interior, 
and there displaces a certain amount of that liquid, so that the 
exterior attraction is thereby lessened, is one which, inherently 
improbable, fails to have any application in explaining why the 
attraction above the seas should be greater than over the 
continents, M. Faye propounds the following solution to the 
difficulty x-^Under the oceans the globe cools moh rapidly and to 
a greater depth than beneath the surface of the contineeUs, At a 
depth of 4,000 metres the ocean will still have a temperature not 
remote from o® C., while at a similar depth beneath the emrth’s 
crust the temperature would be not far from 150® C. (allowing 
33 metres in depth down for an increase of 1® in the internal 
temperature). If the earth hod but one uniform rate of cooling 
all over it, it would be reasonable to assume that [the solidified 
crust would have the same thickness and the same avers^fe density 
all over it. It is therefore argued that below the primitive 
oceans the earth’s crust assumed a definite solid thickness bi^ore 
the continents, and that in contracting, these thicker portion* 
exercised a pressure upon the 'fluid nucleus tending to elevate 
still further the continenu. This hypothesis, M. Faye thinks, 
will moreover explain the unequal distribution of land and sea 
around the two poles ; the general rise and fall Jof continenU 
being determined by the excess of density of the crust below the 
oceans, and by the lines or points of least resistaitice to internal 
pressure being at the middle of continent or at the miiwgin 
the oceans. 
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Some experitocnts have lately been made by the Rev. Dr. 
Hau^ton and Prof. £n»er«on Reynolds to evaluate the co* 
efhdent of friction (i.r, the **drac**) of air upon air and of water ! 
upon water. In these experiments a spherical ball of unpoUshed 
granite of 32 kilogrammes weight and 25 centlmetrca in diameter 
was suspended frwy by a pianoforte wire and was set rotating 
in the air or in water ; the period of the vibrations and the 
dc^ment of their amplitudes being observed by means of 
indices attached to the brass collar by which the ball was sus- 
pended* A dlsonssion of the equations of motion led to a simple 
working equation for reduction of results. The mean coefficient 

of friction found for air upon air was / i — , though this 

60^2*7 

value apparently ^ered slightly according to barometric and 
thermometric conditions. For the ** drag ” of water upon water 

the value found was/* . These experiments involved fric- 
tion at low velocities onlj^ lor which it could be assumed that 
the friction was proportional to the velocity. The authors of 
this research point out that these results tend to negative the 
theory of Dr. Carpenter that the phenomena of ocean circulation 
are due to the greater height of the water at the equator as com- 
pared with that at the poles. 

Feom a series of experiments with tones produced by a limited 
number of impulses, Herr Kohlrausch finds ( IVied. Ann,^ No. 5) 
that a tone of only two vibrations of a certain frequency can be dis- 
tin^ished asdlffering in pitch from a continuous tone, when it forms 
with it an interval of Also, in agreement with the researches 
of Herr Exner and Herr Auerbach, the possible sharpness in de- 
finition of the pitch of a tone by an ear of average fineness does not 
perceptibly increase after sixteen vibrations have occurred. The 
general results are regarded as confirming Helmholtz’s theory of 
the co-vibration of tone-perceiving organs in the ear. The CKperi- 
ments were made with a pendulum fitted with a piece of toothed 
wheel, of radius equal to the length of the pendulum, the teeth 
impinging on [a piece of cardboard. The continuous tone was 
obtained from a monchord. 

The torsion of wires of steel, iron, and copper has been 
recently made a subject of experiment by Herr Warburg {IVitd. 
Ann,^ No 5). Among other results, the statically-determiued 
momenta of torsion are found to be all smaller than those 
dynamictdly determined ; and the differences rise from 1 per 
1,000 for steel to 6 for iron and 28 for copper, The elastic 
pressures seem to increase somewhat more slowly than the de- 
formation^ the divergence being greater for copper than for 
iron, and for iron than for steel. No dependence of the coeffi- 
cients of torsion on the tension was discoverable (within the limits 
of exparlmeut). As to the properties of wires that have under- 
gone permanent torsion, it appeared that it was only in the case 
of soft cop}>er wires that, wiriiin wide limits of permanent tor- 
sion, these extend almost uniformly over the whole wire. Con- 
fining himself to copper wire, then, his experiments lead him to 
believe that by permanent toriiion the wire becomes anisotropic, 
behaving, at any part, like a crystal of the rhombic system, 
whose axes have certain directions. 

Attention ^ Iwen called by Herr Holtz ( IVW. Ann,, No. 
5) to an optical illusion in looking at geometrical %uf es, whereby 
they appear shorter from right to left than they really are ; a 
square, appearing more or less as a rectangle, and n circle 
as an ellipse. One direct consequence is that when we draw 
fittch figures accordi^ to eye-measurement, we make them too 
long horizontally. The reason of the illusion Herr Holtz con- 
siders to be inat, in common life, wc much more frequently 
encounter bodies than geometrical figures, and so are disposed to 
accept the outlines of such figures for the outlines of actual bodies. 
Now we see more of a body In a horizontal direction than in a 
vertical, because we see witii two eyes, and these are in a hori- 
zontal line. The outline of a ball appears to ns really as an 
from right to left, we see more than half of the 
ball. When we see a true circle this seems horizontally shortened, 
because we take it for the outline of a boll, and if we draw a 
circle we unconsetou^ give the outline of a ball. 

Some msearcte by Herr Rontgen in the same line as those by 
Dr. Kerr, rc^ng a new relation between light and electricity, 

asedeicribedinthe No* S ; ^ 

aomeadiat varied. Special attentiun was given to tire direction 
wf vibration of the U^t in the liquid, and the authoris results seem 
in the main to confirm Dr* Kerris views. Dr. Kerr got an effect 


with nitro-benzol only when a spark-interval was introduced in 
the connection of the one electrode with the conductor of the 
machine, giving a sudden discharge through the liquid. Thi^t 
Herr Rontgen considers due to the comparatively good oonduc- 
tivity of nitro-benzol ; the spark discharge effects a brief but large 
difference of potential (not obtained in the other case), producing 
sudden luminosity in the field of vision. But Herr Rontgen 
obtained the same effect with all the badly-conducting substances 
he examined; it was only of longer duration. A welcome 
method is thus afforded for examining comparatively good 
conducting'liquida as to electro-optic properties, and Herr Rontgen 
thus demonstrated, for glycerin, sulphuric ether, ami diAtilled 
water, an influence of electricity on the transmitted light. The 
author offers (doubtfully) a different hypothesis of the phe- 
nomena to that of a direct action of electricity on the light 
vibration. 

In a recent paj>er in the Annalm der Pkvsilt, No. Prof. 
Clausius criticises recently-published views of Maxwell, Feowein, 
and Korteweg on the mean length of path of gas molecules. 


PHYSICAL SCIEHCE IN RUSSIA 

have before us the minutes of the meetings of thePhy^cal 
Section during the last congress of Russian naturalists, just 
published in the last number of the Journal of the Russian 
Physical and Chemical Society (vol, xii., fosc. 4), and we find 
in them reports of several very interesting papers which were 
read and discussed during the congress. 

The most numerous communications were on electricity. 
Thus, M. Keploff exhibited the new elcctrophoric machines of 
his invention. A glass of sulphuric acid is sufficient for main- 
taining the machine ready, even during moist weather ; it gives 
very powerful sparks, wWte and coloured, and succeeds wSl In 
decomposing water. — Prof. Khvolson made a communication on 
corrections to the differential equations of the motion of a 
magnet which oscillates under the influence of a metallic tran- 
quilliser, and discussed the method of computation of corrections 
to differential equations of motion in general,— M. Tcbikoleff 
gives the equations for determining the losses which an electrical 
current exjxjriences when passing through telegraphic wires. — 
Prof. Stoletoff has terminated his experiments for determining the 
ratio between electro-magnetic and electro-static units {v of 
Maxwell), He undertook hi.s experiments in 1876, but had not 
terminated them at that time ; recently MM. A)^ton and Perry 
have determined the value of p by s. method analogous to his 
own, which differs from theirs in measuring a current produced by 
a series of successive discharges, by means of a rotating com- 
mutator, the velocity of rotation of wdiich is measured by means 
of a chronograph. The preliminary experiments have given a 
velocity very near to that lound by other researches, about 
300,000 kilometres per second, and Prof. Stoletoff exj>ccts to 
obtain more exact figures.— M. Borgmann continues his experi- 
ments for determining the heating of iron by intermittent 
magnetisation. The experiments are very difficult, because of 
the inductive currents, but they have already ihown that a 
clsangc in il»e magnetic state produces an increase of temperature, 
— Prof. Lemstrdm (Hcisingrors) made a communication on his 
most important work on the causes of terrestrial magnetism. 
He has demonstrated that an annular isolator, when put in rapid 
rotation around an iron cylinder, acts upon this last as a galvanic 
current and ma^etises it. Likewise an iron cylinder when 
rapidly rotating m an insulating medium must be magnetised, 
and thus the earth when rotatinp; in an atmosphere of etiier must 
also be magnetised. The various peculiarities observed as to 
terrestrial magnetism might be easily explained by the motion of 
the earth around the sun, and by the terrestrial galvanic currents. 
— ^M. Tcbikoleff explained his improvements in the Foucault 
electric lamp, which allow several lamps to be placed in one 
circuit.' — Prof. Petrushevsky made an interesting communication 
on his measurements of the intensity of the magnetic field 
between the extremities of electro-magnets of various sliapes, which 
measurements were made for determining the best shape to give 
to electro-magnets. That of Ruhmkorn proved to be twice as 
strong as that of Gramme. The best .shape is that of two iron 
cylinder* united together by moani of arcs made of broad iron 
plates. The free ends must be provided with two spherical pole- 
pieces, each of which has a conical processes, the ends of these 
two proemses being directed one to another. 

In meteorology we notice several valuable ^pers, the mos t 
important of them being that by M. Wodkoff on rainfall in 
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parts of the earth Ttritlilii difierest seasbnft--^Profi 
viiteB* wto has andertokafE arteries of inveartigatiotts on the 
stmtU changes of presme d the air in connection with chaP^ 
of weather, exhibited hit new-gra|ditc very sensitive batomt^w, 
the eohtmn of wbidt consists or water and mercury, end Whihh 
amplifies 140 times the oscillations of a common mercnry biuro* 
meter.— PrOT, Bgoroff has begun a series of researches ihfo the 
atmos|)herical lines of the soWr spectrum. As known, several 
of th^ are due to the presence of water-da^t in the atmosphere, 
and Angatrprn supposed {hat several other lines (A, B, and a) 
depend upon the presence of carbonic add and nitrogen. The 
experiments of M, Egoroff show that neither of these two gases 
modifies the solar Rpectrum, even when the rays go through a 
sheet five metres thick of gas. 

In other branches of pjjysics we must but notice the most 
important work, by Prof. I^chebyshcfF, on centrifugal regulators; 
the researches by M. Sloughinoff on the calorinc capacity of 

g ases j by Prof^ Petrushevsky on the velocity of evaporation of 
quids with reference to the coefiicients of cohesion of these 
liquids and to the molecular pressure ; on the true atomical heat 
capacity, by M. Stelson, who arrives at the conclusion tliat the 
theory of a constant atomic heat*capacity is not tnie for many 
gases ; and by H. Sloughinoff, on the powder-state of bodies, 
and on the changes of tne internal energy of so][ids and fluids 
under the influence of exterior forces. 

We notice also the communication by M. Lebedzinsky on an 
improved microscope with liquid lenses, which gives enlarge- 
ments from 50 to 200 times, and is very cheap ; and by M. 
ArmmakofT on lighting aiui heating by means of pulverised 
hyarooorbons. 


SEISMOLOGY IN JAPAN 

71 ^ Earthquake of February 22, 1 880. —The earthquake 
which occurred shortly after midnight on the morning of 
February 22 was the most severe since the opening of this 
country to foreigners. I have been so much in the habit of 
noting my watch during the frequent earthquake manifestations 
by day and nighb that I am sure I must have been instantly 
awakened. My house was swaying to and fro, windows were 
rattling, timbers creaking, mortar falling, and pictures swinging 
violently. Although, as usual on such occasions, I was studying 
my wat(fli by a lught %ht, I meditated escape. After forty 
swnds the motion apparently subsided. There had l>ecn two 
distinct periods of maximum intensity. Taking my lamp, I tried 
to reach the door, but the motion was stlU so great that I had to 
stop, supporting myself against the wall. When I went down 
stairs to look at two long pendulums of 20 and 30 feet length 
respectively, 1 found them swinging in arcs of about 2 feet, 
having broken all the apparatus on the table over which they 
hung. Hitherto the pointers placed on heavy weights sttspended 
by long wires have been regarded by me as motionless points 
during an earthquake, and I have been able to use them 
accurately on this assumption even for a shock which Palmieri’s 
instrument' indicates as 21°, a shock vrhich knocked down several 
chimneys. It would seem that in the last earthquake the house, 
instead of, so to apeak, ‘‘eating the vibrations, was forced 
into vibration Itself. The period of this vibration was roughly 
noted by my neighbour, Mr. Thomas Gray, as nearly one second. 
At tlie lower end of one of these pendulums I have small pointers 
whicU scratch two smoked glass plates. These plates are caused 
to move awuy during an earthquake, so that relative vibrations 
ate ahown in two wavy lines. The direction of the first mark 
upon the , plate tells the direction of the shock, and also the 
distance moved by the earth relatively to the steady pointer. 
The amplitude of the waves tells approximately what the move- 
ment has been during succeeding vibrations. From the number 
of waves upon a jfiven length of glass we get the rate of vibration, 
and henoe^ Knowing the velocity of transit, the true wave-lengdi of 
theearjll^uake may be determined. As an example I may mention 
that an earthquake {December 3^ 1879) registered by P^ieri*s 
initromfitt a* 18V was recorded on 7 indtes of one of my glass 
pli^es in a puw of oeven veiysmaU waves, the amplitude of each of 
which wns about 1 Each wave was formed m hatf-a-second. 

The important dadttctioas which may be drawn from even ohly 
one observatloa of rids kind am obvious, The other pendulum 
I havq used only for fmdlng the ijreoteat horizontal movement of 
an earth particle and Ua direction. Two pototers push against 
the motionless penduium^^bob wdieti an earthquake occurs, and 
*0 they are moved in the stand wWdi carries them, defl^n® 


tkro {(at^omet^ tc^ton^ ahdioadh# of 

of d^tldh of heaihs of reflected light arc tahlttb | |nv«, :^e 
examples of the or the head bf a/pHc wa^ 

rite soft eon u^ofi’whp TTedo Is buUr!— ^ 

made was 3 i6* tO PalmierEs 

Instrument gives this shdeh of iniensity W from S:S.W. to 

2. February X, iSjo.—Small shock. Mark I'Sismiwu frojin 
N. 35* W. to E, Falmieri’a instrument gives intensity 

2**5 S.S.E^ to N.N.W, As measured by the mirrors, this shock 
was 0'3 mm,^ add there Is reason to believe thilt the mirtors were 
more corrects The amplitude of swing, as indicated on the 
movhj^ ]^ates, was from 3 mm. to At the point, however, 
there seexns to hove been a motion of about to mm. 

Aft w indicating apparatus was broken, 1 give the following 
record from two of Palmieri^s instruments in the Government 
Observatory j— ^ 

From S.S.E. or N.N.W. the intensity was 78 
„ S.S.W. „ N.N.E. „ ,, 52 

„ W.S.W. „ E.N.E. „ „ 28 

„ W.N.W. „ E.S.E. „ „ 28 

These measurements had to be computed, as the graduations 
of the instruments are only to 26®, The shaking seems to have 
had three periods. The first began at I2h. 4^m. 22a., and lasted 
14 seconds; the second began at I2h. 50m; 19$., and lasted 
im. 26s.; the third began at I2h. 52m. 15s., and lasted 
6 seconds. 

On visiting Yokoliama 1 found tlml. the chief destruction had 
been amongst the houses belonging to Europeans. This is partly 
dne to the Japanese houses being neariy as flexible as baskets, 
but it is also on account of the European houses being mostly 
buUs on hills. Thus the houses built on the binj] hills inter- 
sected by sharp steep valleys, and also many houses built idong 
the creek have sulfered ; the greater part of Yokohama is built on 
a plain of shingle, and the houses here escaped with small 
damogc. 

The edge of a declivity is like the last of Tyndall’s row of 
bews, unsupported on one side, and therefore gets shot forwards. 

Tokei, Yokohama, Japan JoHW MIlne 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambrioce.— In the first half of the winter course of lectures 
given in connection with the Cambridge Local Leetums the 
attendance of about i,aoo persons, on subjects of pbyaka! 
science, out of a total of 3,570^ may be noted. In the second half 
of the session scarcely 400 were attending lectures on physical 
science subjects, but this was coincident with a general mlling 
off after Cbristpaas, to which bad weather,, depression^ of trade, 
and political excitement may have contributed. 

Another academic year has completely passed, and in the 
multitude of counsellors no relief has yet been given to those 
who desire ireedom of choice of language stuaies and some 
chance for modern languages. The ; University still says ; **If 
you have not the smattering of Greek we require, we will give 
you no degree nnJess you bring up Arabic or Sanskrit as ah 
Oriental student.” 

A I.ivERvoot. paper intimates that the moveoteftt for estabUsI^ 
ing a University College in that city is likely soon to be crowned 
With success. In the scheme whicn was approved at a town^a 
meeting held some months ago it was proposed jdiat seven pro- 
fessorships nnd'twb lecturcsiups shoula be founded, and it was 
estimated that, indep^dent or the cost of erecting college build- 
ings, the amciunt required for the, fcnindatipn of the college is an 
annual income of 3,000/,, or a capital sum of 75,000/. The 
committee accordingly ap^aled for subscriptions, and the appeal 
has licen responded to in such a hearty manner that there is 
eveiy probability of the entire sum requited being raised before 
long. Already fio^oop/. has been suhscribed for th« establiijk* 
ment of the college, the subscriptions iuclu<Ung several of 
10,000/. each. Lord Derby lias subtefibod ichooo/. towards 
the found*®? of one professorship ; a sum hue been g^vmi by 
Messrs. W., S, G„ and F. H. RathboUe, Mm: GiUfut Of 
Ferry has endowed another profesroriidp vrith 
A, H, Brown and die Messrs. GrowfieSl have between riium 
tributed tQ,doQ/. for the founding of 
believed a number of Scbtdunen re^dent lu^thb ^ty Inll prOvidb 
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AiNhOQiit for a Soveral other Urge 

iWeefi^tknut have l>ec»i^ treasorer, Mr, Robert 

OUdatone^ Uittgiitgthol&al tt|> to the amoaht above stated. 


S^&NTiFIC SMRtAZS 

^UtStkaa d'Af^reMOjgie di BttriSy tchhe fasc* 4, 
i879.*»This dpfdlig aumber of the last yearns BuUetixis con* 
tains an interest^ papier by M. Jac<iues Bertillon on the mean 
averages of Ufe m w Tarions gmes of society among civilised 
raofes. His paper xtHecA spenaUy to France^ although it sup* 
piles some comparative tables deduced from the znort^ty tables 
of cdunmes, while it prindpally aims at directing attention 
to the preventibiUty of numerous causes of early death. *«*M. G. 

S au^ in prestmthig to the Society [the mortality tables for 
m, drawn tip by Dr, Janssens Ifor 187S, referred to the 
ninanoe of pithisis in male sulwcts in France since 1865- 
66 , females having before that period supplied the Urger numb^ 
of deaths horn pulmonaiy tuberculo8is.-->M. Lunier xtcords the 
results of the omcial in<|[ui]^ which he had been authorised to 
make in reference to the distribution of epilepsy in the various 
departments of France, and Widi regard to station, age, sex, 
^c.— -M. ie Docteur G. Le Bon gives an interesting report of his 
examixiatiou of the curious collection of skulls of edebrated men, 
now in the bossesslon of the Paris Museum of Natural History, 
which is beuevad to include those of BoUeau, ;Descartcs, and 
GaH, Ihe mean cranial capacity for the forty*two skulls, when 
compared with that of forty- two akulh of modem educated 
Parisians, was in excess of the difference between the latter and 
an equal number of negroes. — the present number of the 
BuiliUns contributes little of Importance to the literature of local 
French palasontolt^, the most interesting of such contributions 
being a paper M. MortiUet, who reports the cUacoyery, by M. 
Perron, of a funereal oar with traces of human bones u^ textile 
fabrics in tlm tumulas, or barrow^ known as la Motte at Apre* 
mont, in Haute-Sa6ne,*M. Verneau describes the Grotto do 
Voutr^, in la Mayenne, in which a skeleton, beUeved to belong 
to the Bronse ^age, has bc^n found, while a simUor discovery 
lias been made at QuevUly, near Koocn, as also at Clerges, 
where fragments of a doUchocephalic cranium of the neolithic 
type have beem recovered. M. MUlescamps has, moreover, 
drawn attentmn to the recent discovery by the Abb<£ Homard, 
at ftermes (Oise) of cut flints in graves of the Merovingian age. 
The previous discovery between 1873 and 1875 of upwards of 
20,000 flints in the Mecavingian cenmtt^ of Caranda has rdsed 
the question, whi^ litpl awaits solution, wheth^ these flints 
were deposited wim ^ dead merely as object^ with which the 
living had been most familiar, or whether their presence had 
any supposed protective action,— M. Zaborowski has laid before 
the J^iety the result of Iub exanflnaUon of five Hakka skulls, 
and communicated the information he liad received from M. de 
Lagyende, Frencli Consul at Canton, in regard to the history 
and pure Chinese origin of tlic Hakkas, who have in aU ages 
formed the active combative element in the Chinese system, and 
have in recent years constituted the kernel of the Tapping rebel- 
lion,— The Abb^ I>urand describes u blonde African race, 
noticed near Laouga in 156a, and still traceable in Mozambique. 
— The original site of me A^an race has again been brought 
under discussion by M. Henri Martin, who now inclines to the 
opinion, supported by M, deUjfalvy, tuat a brown brachycepjmlic 
Ai^an branch took precedence in Asia of the blonde doLicho- 
cepliaUc Avyans,— The most important paper in the present 
volume U M. Paul Broca’s ‘‘JStude dcs Variations cranio- 
m^triques, et de leur Influence Bur les moyennes." To this is ' 
appended a valuable scries of the means, variations, &c,, of the | 
cranial measurement of heads belons^ng to all countries and 
various periods.— M. Ujfalvy exphunSl hU views in regard to 
the Clinton put . forth by the S wedish anthropologist, G. 
Ketrius, that Finland is occupied by two distinct races, the true 
JTin, or TawastCi and the Carriian, or Finlander,— M, Emile 
Soldi, in presenting tp the Society bis recent work on the pro- 
porriotW of Greek and £;gyj^an statues, took occasion "to refute 
the opinion advocated by Df . le Bon and M, Broca, that the 
Greeks followed toptiau canons M tarie in art, and that they 
took their models from forag«er»,^M, BataiUard read a paper 
m theaacient workers in^ metak ftt. to to 

trace in the tinsmiths of Podona the din^ ancestors of the 
modern Trigsncstorgliw^ 

atfdBhfOxHngs psf ikt 
Johnston, 0^^^^ 
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f ives a to and desjpribes sev^ new species.*^Kev, J, 
'enison-Wopdii, 6n some new Tagmaxiian marine^ riiells ; de- 
scribes a new genus, losepha, for a Comhiella with phrit, and 
several new iq>eries«'*-*F, M. Johnston, oa certain vterih^ and 
post-tertiary, deiaklks on islands in BassV Strait— F* M. Briley, 
remarks oh the dtototoi and growth of Queensland plants,— 
Rev. J. £« Tenison* Woods, on some Taamanian Irahwater 
univalves,— F, Abbott, on Cardum arvmsiSi 


SO€i£Tl£S AND ACADEMIES 

tOKOOW _ 

Royal Society, Idhe fxHdum: an 

Organism associate with Prpf use Sweating from the Soles of 
the Feet.” By George Tirin, M, 0 , Coxnmunicated by IVof, 
Huxley, Sec.K.S, 

The feet of certain individuals are characterised by a peculiar 
powerful and foetid odour, which is really connected trith the 
moisture that soaks the soles of the stockings and the inside of 
the boots. The moisture, which comet from the skin of the 
soles, especially from that of the heels, has no offenrive sm^ 
whilst it is exuding, but it rapidly acquires the characterisUc 
odour when'taken up by the stocking. 

The fluid is an admixture of sweat with serous exudation from 
the blood, occurring in persons whose feet sweat profusely> and 
who, from much standing or walking, acquire an erythematous 
or eczematous condition of the skin of the soles, the local eczema 
or erythema being frivoured by the softening and macerating 
effect of the sweat on the epidermis, 

When a small portion of the sole of the wet stocking was 
teased out hi water> the drop of water was found to be swarming 
with micrococci, 

A second generation of the organism, which the author calls 
Bacterium fmtidum, was obtain^ by p^Uiemg a small piece of 
the wet stocking in a tostrglass, ^r^ed with pure vitreous 
humour. This and succeeding generationa were cultivated at 
a temperature which varied l^tween 94** and 98^^ F, The suc- 
cessive generations were obtained by inoculating; pure vitreous 
humour, with requisite precautions. 

In ta^enty-four hours the surface of the vitreous humour was 
always found oovered with a delicate soum, which in forty'Cight 
hours was compact and tolerably resistant. , 

In the scum of one day's fgrowth and in the fluid below it 
organisms were found os cocci, single and in wars, in transition 
stages towards rod formation, as s^le and jointed rods, and as 
elongated single rods. Many of the rods were aetively motile. 

The compact scum of two days' growth was sufficiently resis- 
tant to be removed in an unbroken shoeU 'When disturbed by 
the needle it fell to the bottom of the glass. It was found to 
contain all the forms found in the twenty-four hours' growth, 
and in addition long unbroken rods in transition stages towards 
the formation of chains of spores. 

Spores were also found l^ng beside the empty and partially 
emjity sheaths from which they had been dischaiged, Groups 
of si^le spores and pairs, identical in size and appearance with 
those which had come to maturi^Jin the sheaths, were found 
mixed up with rods in all phases of development. 

The first stage in the development of the organism Is the 
formation of a pair from one coccus. 

The next sta^ is that in which the whole body is wedge- 
shaped, the round brightly refractive coccus being found in flie 
Ibick^^cttd of the wedge. Another phase, which is probably the 
successor of the preceding one, is the appearance of a canoe- 
shaped figure with the bri^t coccus in the centre. 

Other appearances connected with the early stage of develop- 
ment, and probably following the wedge and canoe-shaped 
figures, show the organism developed into a staff-shaped body, 
containing two elements of very different refractive power. The 
coccus element is still distinct and is brightly refractive, the 
other riemeint is very slightly refractive is seen as a dull 
shade, with however perfectly distinct outlines. 

The coccus may be at one end of Uie rod, two cocci may be iu 
the centre close together with a prolongation of Jprotoplasm on 
either side, or a central rod of protoplasm may have a coccus at 
either end. 

In the next stoge we have the formation of the rods character- 
istic of bacteria. The disdnetion between the coccus and the 
protoplasm beemnes fost^ although transitions are found m which 
faint diffisrenees 'of refraction stUl betray the two hJements. 
The fonnatfon of rods of ordinary rize^ of bug rods with 
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onbroken protopksmi of rods with segmented protoplasm, and of 
rods filled with spores or cocci processes identically with the 
similar formation m the Baallus mtnmcis. 

The bacterium grows in turnip infusion less actively than in 
vitreous humour. The observations were not sufficiently extended 
to detenxdne whether the bacterium forms spores when oulti* 
vated in turnip infusion, but they sufficed to show that if such a 
formation takes place, it occurs much less actively than when 
the cultivation is in vitreous humour. 

The foetid odour of the stocking was reproduced in the 
cultivation glasses, although the strength of the odour dimi- 
nished in successive generations. 

Dr» Thin stated at the meeting that an antiseptic treatment by 
whl^ the bacteria were killed in the stockings and inner surface 
of the soles of the boots completely destroyed the foctor. 

** Memoir on Abel’s Theorem,” by R. C* Kowe, Fellow of 
Trinity College, Cambridge. Communicated by A. Cayley, 
F.R.S., SaiUerian Professor of Pure Mathematics in the 
University of Cambridge, 

** 0 n certain Effects of Stress on Soft Iron Wires/^ by J. A. 
Ewing, B.Sc., F.R.S.Em Professor of Mechanical Engineering 
in the University of Tokio, Japan. Communicated by Fleeming 
Jenkin, F.R.S,, Professor of Civil Engineering in the University 
of Edinburgh. 

Physical Society, June la.—Mr. Huggins, F.R.S., in the 
chair. — New Members : Mr, H. B. luff, Mr, Adam Hilger, Mr. 
C. V. Boys.“"-t)r. Shettle, of Reading, read a paper on the influ- 
ence of solar radiation on the eartlrs rotation. The fact esta- 
blished by Dr. Shettle, that the magnetic energy of a bar magnet 
acts along spiral lines has led him to surmise that the energy 
emanating from the sun and impinging on the earth on the zone 
of the ecuptic, traverses the earth in a spiral path and finally 
emerges at the magnetic poles. The spiral of energy is ** right- 
handed at one pole ana ** left-handed ” at the other, like the 
magnetic force in a magnet and the electric discharge in Crookes’ 
vacuum tubes. Like precession and nutation, these spiral paths 
are constantly changing and producing m^etic variations. 
Pie therefore infers that the ma^ctic jwies wiU complete a cycle 
corresponding to the period of precession. Dr. Shettle thinks 
that bodies exhibit magnetic properties in proportion as they 
change the direction of the eneigy traversing them, and throw it 
into the spiral form. Terrestrial magnetism would be due to the 
solar radiance on this hypothesis. Gravity also would be produced ; 
so likewise would the earth’s rotation (by a kind of magnetic 
whirl ”), electricity, tornadoes, cyclones, water-spouts, and whirl- 
winds. Moreover this “spiral energy” would seem to operate 
throughout the whole universe. — Prof. Wiedemann, of Leipsic, 
made a commonication on the phenomenon of interference in 
rays of long path, and showed how the phase of vibration of the 
atom or molecule emitting the rays influenced the phenomenon. 
Molecular collisions could operate in preventing interference. 
From a study of this question he was able to deduce a method of 
detenmning the pressure on the surface of the sun and stars. He 
mentioned that he had found that the temperature of a glowing 
gas in Geissler’s tubes may be under ioo*^C,, and therefore the 
light of the aurora or of comets might be accompanied by a low 
temperature. He hod determined that the quantity of heat pro- 
duced in a gas by the electric discharge was always the same, 
with the same amount of electricity, whether discharged at once 
or not, and that it increases nearly in proportion to the pressure 
of the gas. He had also determined tiiat the heat which must 
l^e developed by a discharge in hydrogen in order to change the 
band spectrum of H into the line spectrum is about 100,000 
calories for i gramme of hydrogen, and hence this might repre- 
sent the amount of heat necessary to transform the hydrogen 
molecule into its atoms. Dr. Schuster suggested that Prof. 
Wiedemann should make a similar experiment with another 
gas, say nitrogen, os there was a disagreement about the 
spectra, and Prof. Wiedemann stated that he so intended.— 
Mr. Kidout exhibited a device for amplifying small motions. A 
small barrel is slung by two threads between the prongs of a 
metal fork In such a manner that if the fork is bodily carried to 
and fro the barrel will rotate round its axis. This is simply 
effected by making each thread, in its passage from one pong 
to the other, take a few turns round the barrel. To the oarrel 
an index is attached, and the fork is then fixed on the body 
whose minute motion is to be indicated. The translation of the 
body shifts the fork and rotates the barrel, which in turn deflects • 
the index round the face of a dial, and the magnifying power is 
expressed by the ratio of the diameter of the barrel to the length 


of the index. With this apparatus Mr. Kidout exhibited the 
lengdiening of on iron core when magnetised by tlie possi^ 0^ 
the current of two Grove’s cells through an insulated wire coiled 
round It. "By riveting a slip of brass to the iron, the unequal 
expansion of brass and iron under heat was also shown, the 
heat beii^ genetated by keeping the current flowing in the coil. 
—Mr. D, winsfconley exhibited his new radiograph for record- 
ing graphically the intensity of solar radiation throughout the 
day. It consists of a differential thermometer with one 
black bulb and a circular stem. The lower part of the 
stem is filled with mercuty, the upper branches with sul- 
phuric acid and water. The tube U mounted on a brass 
wheel, so that when the black bulb is exposed to the sun’s 
rays the differential motion of the mercury causes the wheel to 
turn. Ths wheel carries a light index or marker, which is free 
to traverse a vertical cylinder covered with paper coated with 
lampblack, and leases a white track where its point has scratched 
off the soot. The radiogram thus produced can be fixed and pre- 
served. Dr. Guthrie pointed out the curious “ thermal twilight ” 
these radiograms had betrayed to Mr. Winstanley, They show 
that before sunrise the temperature increases, owing to solar 
radiation. Moreover, half an hour after sunset the index falls 
and remains till within a few minutes of midnight, when it 
mysteriously rises and sinks a^n, although the sun is then 
directly over the opposite hemisphere. — Mr. Baillie then gave 
the results of a study he had made into the theory of the phonei- 
doscope. He finds that waves simultaneously start from each 
side of the soap-film when the note is sounded, and meeting in 
the middle generate ventral points and notes. T'he equations of 
several cases were given by him, and he suggested that photo- 
graphy should be employed to fix the appearance of the figures;, 
m order that they might be investigated theoretically. 

Linnean Society, Jane 17, — Prof, Allman, F.R.S,, pre- 
sident, in the chair. — l>r, R, C. A, Prior read a letter from a 
correspondent concerning the rare case of a mistletoe parasite 
on a xmstletoe.^Lord Lilford exhibited and remarks were made 
on a series of skins, skulls, and horns of the Wild Sheep of 
Cyprus (Ozds ophion^ Blyth).-— Mr. E, M, Holmes pointed out 
the peculiarities of the Antheridia in an excellent example of 
Polysifhonia fasH^iatai gathered at Ventnor.— Mr, F. Crisp 
exhibited slides prepared at the Zoological Station of Naples, 
illustrating the early stages of the life of invertebrates, and he 
also showed living yeeimens of the new Medusa, Limiuxodiutn 
vicioria.^VLt, C, Stewart showed microscopic sections of the 
growing point of chara and of the common ash, — A paper was 
read by Mr. F. M. Campbell on certain glands in the maxillse 
of spiders. These glands, to which he attributes a secretory 
function (probably saliva^;, he finds in Tegeneria dmmtica have 
apertures on the inner side of the upper face of each maxiUa, 
thence inclining towards the mouth. They are ring-like in figure, 
with an inclosed disk. There are integumentaf folds at their 
outlets. The glands and apertnres increase in number with age, 
and the ducts tend to become chitinous. Glands varying some- 
what in structure, but evidently similar in kind, exist in species of 
liniyphiidfc, Tlieridiidae, and the Epeiridae.—- Mr. S, 0 . Ridley 
made a communication on two cases of incorporation 1^ sponges 
of spicules foreign to them. In a species of tne genns Chca/yfia^ 
Bwk., the dertms contained spicules which belonged to a species 
of Espiria^ and which latter sponge had been obtained in the 
same haul of the dredge. In another example of 
sj^ulcs also derived from Etperia were likewise abtained. 
Thus an element of error might arise from one sponge containing 
skeletal atructurei accidentally derived from a neighbouring 
sponge of a different genus and habit, *Prof. ABman then called 
attention to the remarkable Medusa recently observed by Mr. W. 
Sowerby in the freshwater tank at the Botanic Gardens, Regent’s 
Park (a notice of this appeared in our laat week’s issue, p, 178). 
“—A snort note from Prof. E. Ray Lankester concerning the same 
Medusa was also read.— Mr. F, M. Campbell read a second paper 
on the striduloting organs of Sieoioda gutiaia and tinypkia tern- 
htUola, A stridulating organ has already been describea by Profs; 
Westring and Mason Wood in certain other of the spiders ) the 
present observations demonstrate its existence in both sexes, and 
the essentials of the structure are given in detail.— Dr. G, E. 
Dobson, in notes on Aplym ddciylomthi^ a iqfiecimen obtained at 
Bermuda, but not distinguishable from the sj^cies inhaHthig the 
Cape Verde Islands, showed that there is rnequallty cf siae In 
the right and left moiety in the dental rows of the lingual rib- 
bon, and he described other structures appertaining to me man- 
dibular plates.— Mr, G, Busk communicated some mearehes of 
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Jbls on tbe Polysoa collected in the late North Polar Expedition. 
Several interesting and new forms are ^en, while the author 
expressed himself in certain cases as differing in bis determina- 
tions from Prof. Smltt of Stockholm, -—-A paper on the natural 
elastiificaticm of the Gasteropoda (port i), by Dr. J. D. Macdonald, 
was read. He refers to a communication of his published by 
the Society twenty years ago, wherein sexual characters, lmg\tal 
dentition, and auefitory concretions formed the basis of classiff- 
cation. With modiff cations this is now elaborated, and in cer- 
tain groups additional value given to the lingual and labial 
dentition, --The sixth contribution to tlic mollusca of the Chal' 
Unget* Expedition, by the Rev. R. Boog Watson, was taken as 
read. The author treats of the TurritelUdye, and describes nine new 
fipecies,— A' paper by ,Sir J, Lubbock was read, namely, Ob- 
Bervation.s on Ants, Bees, and Wasps, with a Description of a 
new species of Honey -Ant, an abstract of which appeared last 
week ip, t84),— Tlie following gentlemen were elected Fellows 
of the Society : — The Rev. H. G. Bonavia Hunt, Trinity College, 
London; H. N. Moseley, F.R.S., University of London; Uie 
Rev. A, Merle Norman, Durham; and E. A, Webb, Turnham 
Green.— Tlie President with a few parting words then closed the 
session, 

Chemical Society, June 17. — Prof. H. E. Roscoe, president, 
in the chair. — The following papers were read On penta- 
thiottic acid, by T. Takamatsu and Watson Smith. The authors 
have examined the evidence for and against the existence of this 
substance ; they conclude that it does exist, and give a new 
method of preparing it, by the action of a very strong solution of 
iodine in hydnodic acid upon lead Iheiosulphate. — Prelimina^ 
note on some orcinol derivatives, by L Stenhome and C. E, 
Groves. The authors have confirmed their previous conclusion 
that halogen derivatives of orcinol exist, containing 5 atoms of 
bromine, &c., both the hydrogen atoms in the hydroxyl groups 
being displaced.-— On the determination of carbon in soils, by 
R, Warington and W. A, Peake. Oxidation with potassium 
pennanganate gives 92 per cent, of the total carbon, but diges- 
tion with chromic acid, &c., only 79 per cent. The best method 
is combustion with oxide of copper in a stream of oxygen. — Note 
on camphydrene, by H. E. Armstrong. In this note the author 
sharply criticises a recent paper by Dr. Letts in the Berlin 
Beruhte^ and, as a result of some ex^wiroents, completely con- 
firms the sutement of Montgolfier that the substance formed by 
the action of sodium on the solid hydrochloride from tu^ntine 
oil is a mixture, and not a hydrocarbon having the formula CjoHir» 
as asserted by Dr. Letts.— On the action of nitric acid upon 
diparatol)rlguanidin, by A. G. Perkin. Dinitrodiparatolylguani- 
din, melting at 205**, was obtained in red crystals, also, by a 
slight modification, dinltrodii>aralolylurea, melting at 233°. — On 
some higher oxides of manganese and their hydrates, by V. H, 
Velcy, The oxide was precipitated by chlorine from a pvure 
solution of the acetate, and was then heated in a current of 

air, oxygen - hydrates, Mn*0,i, aH^O ; 2{Mn<Oii)3H30, and 
MnijOj^IgO were obtained ; but in no case v'as the dioxide 
formed. — On a new method of prepari^ dinitrocthylic acid, by 
E. Fronkland and C. C, Gralram. Tnis consists in passing 
nitric oxide into a mixture of zinc ethyl and sodium etiiyl, to 
which a suitable solvent such as benzine has ,becn added, — Ot\ 
the action of organo-zinc compounds upon nitriles and their 
analogues, by E. Frankknd and IL K. Tompkins, The action 
of zinc ethyl upon phenylacetanitrilc is studied. — On the action 
of benzojfl chloride on morphine, by C. R, A. Wright and C, 

ti, Rennie. The end result is always dibenzoyl morphine. — An 
examination of terpenes for cymene by means of the ultra-violet 
spectrum, by W. N. Hartley. The author has examined spwi- 
mens of ort^e oil, French turpentme, and Russian turpentine, 
by photogra^ng their absorption spectra ; the first two ods were 
free from cymene, the last contains certainly less than 4 percent. 
—Notes on the purple, of the ancients, by E, Schuuck. The 
author has examlnea a sample of the dye still used on the Pacific 
coasts of Nicaragua, and finds that it contains a colouring matter 
soluble iii boiling aniUn, having all the properties of punicin 
obtained him from the Japura ia/tUus of the British coasts. 
— The Society then adjourned over the summer recess. 

Anthtopolo^cal InitttuUL June 8.— Major-General A. 
Pitt-Rlvcw, F.R.S., viee-preswenl, in the chair.— Mr. F. G. 
HUton Prioe, F.G.S*, read a paper on camps on the Malvern 
Hills. La&t September, having obtained permission from Lord 
Somers to excavate in any purt of the camps on these HQls, 
he^ set his labourers to work| first on HoUybui^ HUh on die 


South side of the Malvern range, and afterwards on Midsummer 
Hill, both of which were encircled by a deep ditch and a 
rampart, while in the glen between the two hilU oh the south 
side was the site of a town about 1,100 feet in length. In 
the interior of the ancient camp on HoUybush Hill were many 
hut hollows, some of which he opened, but without making any 
discovery. On the east face of Midsummer Hill were several 
lines of such hollows, which, like the rest, had been habitations, 
and no fewer than 214 hod been counted. Along the ravines 
between the two hills were four tanka, having the ancient dams 
for holding bock the water still in existence. The explorations 
of these camps were not very fruitful. More productive vrerc 
the excavations on the Herefordshire Beacon Camp, one of the 
largest and strongest earthworks in the district. It had usually 
been looked upon as of British origin, and Mr. Price saw no 
special reason /or doubdng it. In one hut hollow much coarse 
black pottery was met witn, and there were besides many bones 
of the ox, pig, horse, sheep, dog, some kind of gallinaceous 
fowl, and of the deer. A description was given of the huge 
block of syenite known as the “Divination stone. It was 
mentioned that in 1650 a jewelled gold crown or bracelet was 
found in a ditch at the base of the Herefordshire Beacon. 
Camden had written of it, and in a MS. said to belong to 
Jesus College, Oxford, it was stated to have been sold to a 
Gloucester goldsmith for 37/., who sold it to a jcw-eller in 
Lombard Street for 250/., who sold the stones alone for 1,500/. 
There were many tr^itions as to coins found there, but their 
dates were uncertain. Mr. Price thought this large camp, as 
well as those on HoUybush and Midsummer Hills, were of late 
Cymric or Celtic origin, that the latter Camp was of earlier date 
than that on the Herefordshire Beacon, and that in all likelihood 
they were occupied by the Romano- British, as many remains of 
those tribes existed in the district, and the pottery seemed to 
date from that period.— A paper was read on religious Ijeliefs 
and practices in Melanesia by the Rev. K, H. Codrington. 
The subject is a very difficult one, inasmuch as, the islands and 
dialects being so numerous, no one person's knowledge can well 
range over the whole. The author's information was chiefly 
derived from the Banks’ Islands and the Solomon group, whence 
the most advanced scholars have come to the Melanesian Mii^sion 
Station on Norfolk Island. Nothing is known to show' that the 
Bstnks’ Islands [h^^vc been influenced by Polynesian immigration 
or neighbourhood ; though there are still men alive who can 
remember a visit of double canoes from Tonga. The Banks’ 
Islanders alone among Melanesians knew no cannibalism and 
wore no dress. The Banks’ Islanders distinctly recognise two 
orders of intelligent beings different from living men ; they 
believed in the continued existence of men after death in a 
condition in w*hich they exercised power over the living ; and 
thev believed in the existence of beings who were not and never 
had been human. The latter are called Vuis, and are divided 
into two great classes, corporeal and incorporeal, The most 
conspicuous amongst the first class is Qat, the legends con- 
cerning whom correspond to those which prevail among the 
Maories and other Polynesian people concerning Maui or 
Tangaroa. The brothers of Qat have all of them the 
name of Tangaroa, and the Vuis of the northern New He- 
brides have the same name, which is also ^plied in Banks' 
Islands to stones used as fetishes or amulets. The story of Qat's 
disappearance from the Uhind bears a dose resemblance to that 
of Noah and the Flood, and has possibly been embeUi>ihed since 
the Bible history has been made known among the natives. Of 
the same order of beings with Qat and Im brothers, though 
looked upon as very inferior, are certain Vuis, having rather the 
nature or fairies. Soane of these are called Nopitu, which come 
invisibly, or possess those with whom they associate themselves. 
The pt^^sed are themselves colled Nopitu. Such persons would 
lift a cocoa-nut to drink, and native shdl-money would run out 
instead of the juice, and rattle o^inst their teeth ; they would 
vomit up mon^, or scratch and shake themselves on a mat while 
money would pour from their fingers. This was often seen, and 
believed to be the doing of a Nopitu. The stoi^ of the bringing 
of death into the world is remarkable, because it is told w ithout 
any variation in the Solomon Islands and Banks’ Islands alike. 
At first men never died, but when advanced in life they shed 
their skins like snakes or crabs, and came out in renewed youth. 
An old woman went to a stream to change her skin, and let the 
old one which she hod shed float away till it caught a^inst a 
stick. She riien went home, where she had left her cmld ; the 
child refused to recognise her, and, declaring ftuit she 'Was another 
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person, could only be pacified by the woman returning for her cast- 
off integument and putting It on ag*^. From that time mankind 
have died. The Vuie, which are incorporeal and have nothii^ 
like a human life, have a much higher place than and his 
brothers in the common religious system of the Banks Islanders. 
They have no names, no stories are told of them, and they 
have no shape, but ^hey arc numerous, and arc present and 
powerful to assist men who can communicate with them. They 
ore very generally associated with stones, snakes, owls, and 
sharks. Commimication with these Vuis is not in the power of 
all, but there is an order of priests. If a m.in [has his stone or 
hU snake, by means of wldch he supposes that he can obtain 
favours from his Vul, he will instruct his son or some one else to 
take hi place. No other sacrifice than that of the shell money 
In common use seems to be offered in Banks’ Islands. The great 
institutions of the Banks’ Islands arc the Suge and the Tamate. 
Neither has a religious character, nor is any suj>crstitious 
practice necessarily connected with them* The Suge is a chib, 
the house belonging to which is the most conspicuous building in 
every village, and is to be found wherever there is a permanent 
habitation; this house, or “gamal,” has many compartments, 
each witli its own oven, in accordance with the several grades in 
the society. 'Vo rise from one grade to another money has to 
be given and pigs killed. The authority of the men highest in 
the Suge is very considerable, aixd it is these persons who appear 
to traders and naval officers as chiefs. The Tamate is a secret 
society, to which entrance is obtained by payment, and the nco- 
jdiyte has to spend many days in the Salagoro, or sacred place ; 
the only secret, however, is the making o? the masks and hats in 
which the members appear in public and the w’ay of producing 
the sound which is supposed to lie the cry of the ghosts. I'hc 
members of the great Tamate indulge in much licence, “When 
they choose to go abroad to collect provisions for one of their 
feasts, the women and uninitiated arc obliged to keep away from 
their paths. The warning voice of the Tamate is heard, and the 
country is shut up. 

Paris 

Academy of Sciences, June 21. — M. Edm. Becquerel in the 
chair, — 'The following papers were read :^On the reduction of , 
pciidiiUim observations to the seadcvcl, by M. Faye. Some i 
deductions are here made from principles he lately enunciated. — 
On effects of reversal of photc^raphic images by prolongation of 
the luminous action, by M. Janssen. After a certain time of 
exj> 09 urc a less distinct negative image is bad, and with continued 
exposure this image quite disappears, and a positive one is 
obtained, which may be quite as distinct as the first. This was 
the case, in photogranliing the sun at Meudon, when plates 
that had been exposed of a second, or even of a 

second (gclatino-bromide plate?) were cx^msed half a second or 
a second. The .smVs disk appeared while, the spots black. 
Similarly, positive images of landscapes, &c., were obtained. 
The same spectral rays give first the negative im.age, then the 
l^ositivc. — On the heat of formation of oxides of nitrogen and of 
those of sulphur, by M. Berthclot. The discrepancies of former 
observations on oxides of sulphur are here accounted for chiefly 
by a simultaneous formation of several degrees of oxidation of 
sulphur, and perhaps even the presence of water-vapour. The 
author’s own experiments lead to the result that S + ^ SO# 

f as liberates + 34*63.-— On the luminous spectrum of water, by 
)r, i tuggins.— Proportion of carbonic acid in the air ; reply to M. 
Marie- Davy, by M. Reiset.— New metcoritic mineral, with a 
complement of information on the fall of meteorites observed in 
Iowa, in May, 1879, hy Prof. I..awrcncc Smith The formula 
he now givc.> forihe mineral (indicated at the sMhc^ of April 26, 
1880), is SiR + i (Si, aR), or perhaps more exactly 2Sili ■+■ 

Si, 2R, which represents 2 at. of enstatite or bronxite united 
to l at. of olivine. The name of i^ckhmnik is proposed (after 
Prof, Peckhaiti). On the border of Emmel and Dickson 
Counties some 3,000 fragments were found within a radius 
of 13 km. ; their total w eight 30 kg. Though they had lain 
nearly a year under water (submerging a prairie), there ww 
not a trace of oxidation. Prof, Smith thinks this may have 
been due to a thin Invisible coating of silicates,-— Employment of 
bitumen of Judnsa against diseases of the vine, by M, Schefer, — 
Report on Mr. Peirce’s niemoir concerning the constant of 
gravity at Paris and the corrections required by old determina- 
tioiw of Borda and Biot, The length of the simple pendulum 
determined by Peirce vrith Ms own apparatus is 993*934 
alt. 74 m, (Biot 993 * 9*3 i 993*918 mm., 


alt. 67 m, )."“On the proWem of inversion, by Mr* Elliot;'^n 
an apparatus for re^^tering the law of motion of a proiectile, 
either in the bore of a gun or m a resistant medium, by M* 
Sebert, A metallic smoked rod, of square section, is fixed in 
the axis of the projectile, and serves as guide to a small mass 
carrying a small tuning-fork furnished with two inetaUic points, 
which leave undulating traces on the blackened surfiice, as the 
projectile mov« along (the prongs of the fork being liberated 
from a constrained stale, and set vilnrating, when the motion of 
the projectile commences). From the tracing may be deduced 
the velocities acquired and the accelerative force in function of 
the time ; also the law of the pressures developed, — On the 
trausceiidants which play an important part in the theory of 
planetary perturbations, by M. Darboux,— -On the method of 
Cauchy for the development of the perturbative function, by M. 
Tripled.— On linear differential equations with an inde]^ndent 
variable, by M. Appell.— On certain linear differential equa- 
tions of the second order, by M. Picard.— On elliptic functions, 
by M. Farkas. — On some , modifications in the construction 
of the Bunsen lamp and of monochromatic lamps, by M. 
Terquem. There are no lateral apertures, and the air is 
admitted betw^eeii the foot of the lamp and the bottom of 
tbc tube, which is raised somewhat (6 to 7 mm,). A cross plate 
divides the orifice into four parts. The temperature if fouiid 
nearly uniform from the upper point of the flame to the top of 
the green cones, and from the centre to the circumference. (An 
analysis of the gases drawn off is given.) This flame is variously 
superior, and it gives, with sodium, a much more intense 
monochromatic flame. — On the flow of gases, by M. Neyreneuf. 
— On the etherification of bromhydric acid, by M, VilUers. 

a/m, thp limit of etherification Is not equal to that corre- 
y)omling to organic acic^ and it rises with the temperature. 
Etherification ceases m mixtures containing a certain proportion 
of water. The limit of dilution from which etherification ceases 
rises with the temperature. — On the hydrate of iodide of methyl, 
by M. de Forcrand.— On the artificial reproduction of anelcime, 
by M, de Schulten. The process consists in lieating in a closed 
vessel at 180® to 190% a solution of silicate of soda or caustic 
soda in presence of an aluminous glass.— Presence and special 
character of oyster-marls of Carnetin (Seine-et-Loirc), by M. 
Meunier. — IVevision relative to tlie amount of current water in 
the valley of the Seine during summer and autumn of the present 
year, by M. Lcmoinc. The Seine between Paris and Kouen, 
with its large afiluents, is cxjwjted to present one of those serious 
and prolonged diminutions of volume which occurred in 1863, 
1868, and 1871, but no extraordinary drought. — On the geologi- 
cal constitution of the Isthmus of Panama, with i-egard to the 
execution of the inter-oceanic canal, by M. Bouter. . 
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THE TAY BRIDGE 

T he Report of the Court of Inquiry appointed to 
investigate the circumstances of the fall of the Tay 
Bridge last December has nt>w been made public. There 
appears to be some diifTerehce of opinion amongst the 
members of the court respecting the scope of the inquiry 
and the duties placed upon them by the Board of Trade, 
in consequence of which two separate reports appear 
together, one by Col Yolland, Chief Government In- 
spector of Railways, and Mr. Barlow, President of the 
Institution of Civil Engineers, and the other by Mr. 
Kothery, the Wreck Commissioner. The former report 
describes in detail the design and method of erection 
adopted in the bridge, giving also a description of the 
various alterations in the plan which were rendered 
necessary as the work progressed. 

The bridge was 3,465 yards in total length, divided into 
86 spans, and it was the central portion, of 3,149 feel in 
length, which fell on the evening of December 28. As 
originally designed, this central portion was to consist of 
lattice girders of 200 feet span, carried by brickwork piers 
somewhat over Bo feet in height from high-water level, 
but as the river bottom turned out to be difterent from 
what was expected from the borings, and the difficulty of 
obtaining a secure foundation greater, eleven spans of 245 
feet and two of 227 feet were substituted, and braced iron 
piers were adopted in Uie place of brickwork, as imposing 
a less weight on the foundations. It is these piers which 
at the inquiry chiefly received attention, as there can be 
little doubt that they were the immediate cause of the 
catastrophe. The process of floating out and sinking the 
caissons for these piers has already been described in 
these columns, and so successfully was this— certainly the 
most difficult and hamdous part of the undertaking — 
accomplished, that no suggestion of insufficient strength 
has been made, and in the Report it is stated that there 
is nothing to indicate any movement or settlement in 
the foundations of the piers which fell. 

The caissons were lined with brickwork and filled with 
concrete, on which was built a hexagonal pier of masonry 
carried up to 5 feet above high-water mark. Upon this 
pier was built up six cast-iron columns secured by holding- j 
down bolts to the masonry at the angles of the hexagon. , 
The columns were made up of lengths united by flanges | 
and bolts, and connected with each other by horizontal i 
struts and diagonal ties. The up-stream and down- j 
stream columns were each x8 inches in diameter, the 
temahiittgf lour, 15 indxcs; all were" inclined 12 inches 
inwards at the top.. The piers thus formed were from 81 
to 83 feet in height: from the top of the masonry to the 
under^side of the girders. The diagonal bracing consisted 
of fiat bars attadied to the columns hy means of “lugs** 
cast on them, being secured at one ejatremity by a screw- 
boU passing through the and at the other 

by a strap provided with for tightening 

up. The horizontal atrots cona^ated of two channel-bars 
boiled back to back to a 

it will dius be seen that ail ycrdcal h^d be borne 
Ontlwjy by and with the of the 
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small transverse resistance of the latter tbb whole of any 
lateral pressure must be transmitted by the biacing. 

Whether, as designed the bridge would have been 
strong enough for its work if the materials and workman- 
ship had been good throughout is very doubtful, but, as 
carried out, the evidence shows distinctly that it was not 
sufficiently substantial for the heavy traffic and severe 
gales to which it was exposed. When cverythhrg waa 
tight and in good order the bridge, at the time of its 
inspection by General Hutchinson in February, 1S78, 
showed great rigidity under the tests imposed by him# 
but by October of the same year so much slackness had 
made its appearance in the bracing that, besides the 
ordinaiy keying- up by driving the cotters, more than icx) 
packing-pieces about three-eighths of an inch thick bad 
to be introduced in different parts. 

Respecting the immediate cause of the accident the 
Court states — In our opinion the weight of evidence 
points out the cross bracing and its fastening by lugs as 
the first part to yield. This we believe the calculations 
of Dr. Pole and Mr. Stewart, taken in connection with 
the experiments of Mr. Kirkaldy, are quite sufficient to 
establish. With a wind pressure* of 30 lbs, to the square 
foot on the windward girder and train, and half this 
amount on the leeward girder, the stress on the tie-bar 
most severely strained, would be i6‘8 tons, or 16*18 tons 
per square inch ; ag^iin, with a Wind pressure of 40 lbs. to 
the square foot the stress on the tie-bar would be 22*4 
Ions. Now, as Mr. Kirkaldy’s experiments, made by 
order of the court on some of the tie-bars removed from 
the bridge, showed that they broke with a load of from 
19 to 23 tons, and the corresponding lugs with a load of 
23 to 25 toms, it is pretty certain that the ultimate strength 
of this part of the structure would be reached by a wind 
pressure of lbs. to the square fool. And in addition to 
this more variation is to be expected in the strength of 
the lugs, as some at least were admitted to be of bad 
manufacture, and when the pier was most severely 
strained it would be some of the worst lugs in the lower 
tiers that v'outd be the first to yield ; thus the samples 
taken for testing would not be likely to embrace speci- 
mens of the lowest strength, as these would probably have 
already given way. 

Again, it does not appear nccessaiy to assume a wind 
pressure of 40 lbs. per square foot to ensure the destruc- 
tion of the pier ; the stresses above mentioned are due 
merely to the statical pressure, and it can hardly be 
denied in the face of the evidence respecting the details 
of the structure that there would be a great deal of motion 
due to backlash over and above the elastic yielding of the 
material. Thus a much lower pressure would produce 
the effects calculated for one of 40 tbs. per square foot. 

The principal conclusions arrived at by the court are 
that there is no indication of settlement j^n the founda- 
tions, that the wrought iron employed was of fair strengili, 
though not of high quality as regards toughness, that the 
cast iron was fairly good, that the main girders were of 
sufficient strength, and that the iron piers, though strong 
enough to sustain the vertical load, were insuffident to 
resist the lateral action of heavy gales from the weakness 
of the cross bracing and its fastenings ; that the railway 
company did not enforce the recommendatien of General 
Hutchinson by limiting the speed of trains over the 
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briiitge to twenty-five miles per hour, much higher spe^d 
iieing frequently run; that while of opinion that the fall of 
tie bridge was occasioned by the yielding of the cross 
bracing and fastenings, it might possibly have been due 
to the fracture of one of the outward leeward columns, 

CoU Yolland and Barlow conclude by stating ^that 
there is no requirement issued by the Board of Trade 
respecting wind pressure, and there does not appear to be 
aiiy understood rule in the engineering profession regard- 
ing wind pressure in railway structures ; and we therefore 
recommend that the Board of Trade should take such 
steps as may be necessary for the establishment of rules 
for that purpose.*' 

Mr. Rothery, in his independent report, while stating 
that there is an entire agreement between himself and his 
colleagues in the conclusions arrived at from the evidence, 
goes further than them, and unhesitatingly apportions the 
blame among the different parties concerned On the 
recommendation that the Board of Trade should establish 
rules providing for wind pressure, he differs from his 
colleagues, emphatically stating that it is for the engineer- 
ing profession to make them, and evidently regards the 
superficial character of an official inspection as no great evil. 

Where French engineers have long adopted 270 kilo- | 
grammes per square metre, and many English engineers, I 
on the authority of Rankine, the equivalent 55 lbs. per 
square foot, while nearly the same figure is used in 
America, it seems strange that so much difference of 
opinion should be found to exist ; but one thing at least 
is certain, that the instruments at present in use for 
measuring wind pressure are' exceedingly crude and liable 
to error, and that until these are improved and much 
increased in number there is little chance of being on j 
the spot when these excessive pressures occur, or of 
truthfully recording them when met with. j 

Respecting the transfer of these responsibilities to a j 
Government Department, we believe that such apron- , 
string policy would be fatal to the profession of the civil | 
engineer ; we would rather see the Board of Trade In- 
spection, which at least is formal and superficial, relaxed 
than any attempt made to increase its efficiency. The 
medical profession does not require a fatherly department i 
to watch over its operations or give an opinion on an am- i 
putation; why then should the engineering profession ? 
It cannot be too clearly understood that an engineering 
work cannot be successfully carried out by mere rule of 
thumb or even by the copious use of ** Molesworth '' or 
Rankine ; each operation is to some'extent a physical 
experiment subject to known laws, but under variable 
conditions. The physicist and the engineer have already 
to a great extent established the laws for him, but it 
remains for the scientific engineer to carefully watch their i 
operation, and thus gain that practical experience which j 
will enable him to deal with ea^ special case as it arises. | 
The conclusions we draw from the evidence and report 
ate that tiic design of the piers was most imperfect, 
cheapness to be the ruling element in every 

detail, a ch^i|mess too that must have been compleedy 
delusive, as any money saved in first cost would sooa^in 
such a rickety stmeture, have been swallowed up in iiftain^ 
tenance. At nearly pohsts an absence 
for small details Is moat apparent, indicating probaldy 
rlmt these were intrusted to someSubordiiiat^ 
to a^^reclate their importance. 


It is very &r our object in this ardcle hi ht 4 d ttp 
any iwnicular individuals to blame for this disaster, 
we should Uke to point out on whom the les^nsij^iiijty 
should rest if such a thing should occur again. 

It would be quite impracticable for the Board of Tje^o 
to exercise such supervision over the selection of the 
material and the execution and erection of a large work 
throughout its progress, as would render its certificate of 
any value ; wc believe, theroforts, that the undivided respon-^ 
sibility should rest on the engineer, Any dishonesty on 
the part of the contractor or his workmen,— and we are 
sorry to bdiieve this still exists in some cases,— could be 
easily rendered hazardous by legal penalties. 

Doubtless with the keen competition of the present day 
things must be ** cut finer ” than they used to be ; but while 
we would remove any arbitrary restrictions imposed by 
Government on the judgment of those who ought to be 
best able to appreciate the particular conditions of their 
own work, wc should be very sorry to see the introduction 
of flimsy structures or reckless traffic arrangements with- 
out it being clearly understood on whom the responsibility 
rested in case of failure. 

Camps in the Curibbees, The Adventures of a Naturalist 
in the Lesser Anlilks, By F. A. Ober. (Boston, U.S. : 
Lee and Shepherd'; Edinburgh: Douglas, 1880.) 

T he author of this lively and very entertaining book 
of travel undertook in 1876 the ’exploration of the 
Caribbecs or Lesser Antilles, which islands extend over 
eight degrees of latitude between Potto Rico and Trinidad, 
connecting the Greater Antilles with the continent Of 
South America. The islands had been hitherto little 
visited by naturalists, and the author made his expedition 
under the auspices of the Smithsonian Institution, with 
the especial object of collecting the birds of the group. 
Around the borders of each island there is a cleared 
belt of fertile land, and on the coast often large villaps 
and towns, whilst the interior is one vast forest covering 
wild hills and mountains. It was in the forests that the 
author’s work lay. He took his camera into the moun- 
tains with him and photographed everything of interest 
which he met with, and the book is illustrated by numerous 
wood engravings of remarkably fine quality tjdeen from 
the photographs and his sketches. About half the book, 
which is an octavo of 350 pages, describes adventures 
in the island of Dominica. Barbuda and Antigua 
visited, but are not referred to at length. The account of 
the islands of St. Vincent, Grenada, Guadeloupe, and 
Martinique compose the remainder of the work, together 
whb a catalogue of the birds of the group and descrip- 
tions of the sixteen new species of birds discovered. 

Dominica was so named by Cohitnbus, who happeiiMsd 
to hit off the Lesser Antilles on his second voyage, be- 
cause he sighted the island on a Sunday, November 3 rd^ 
1493. The island is most beautiful. The hills kre 1 »rcADien: 
and seamed, fun*<mied, scamd, yet covered 

with a luxuriant vegetation of ev^ shade of 
fmr^e of mango and cacao, gblden of cane attd litii#^ 
vdiilst the rkiges are crow^ W'ith patos, 

Roseau, the capital, Late 
feiet 'In/heighti five, ^fes'-distanl. fete 
Jhgtbmrer^iadow 

Mr, Ober started forthteh f m te 
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lifted iiiiipclwslf in a tabln in the tnidat of the forest amongst 
the rhottfttalnOerpopMW *» nf mixed race, partly 

negro, partly, C;^ib, partly European. Here the moun- 
taineers^ children waited on kirn, and brought him beetles 
and snails and humming-birds, which they caught with 
birdlime. But he had fo dispense with their services, for 
tb^ brought him far too many things of one kind, and 
especially huge land-crabs as big as a man's hand. He 
had Incautiously remarked that he should like a specimen 
of this crab, which abounds in the ravines and rivulet 
banks. **Each boy and girl in the place resolved 
to be the first to furnish me with the coveted crab. 
The consequence was that my place was soon over- 
run with shell-fish — ugly red and yellow crabs, as 
large as a man's hand, and from that to the most 
diminutive. One of the girls in a mischievous mood 
brought in a crab with a family of little ones, over 
a hundred, just large enough to be seen, and let them 
loose on the floor. Through some open window, while I 
was absent, some giant crab would be dropped on the 
floor to await my arrival. This was not done in a spirit 
of mischief, but from an earnest desire to aid me in my 
labours. For a week I could not stir without coming in 
contact with a shelly creature. I could not put my foot 
out of bed without a shudder of apprehension. Of nights 
I would be awakened by the rattling of ale-bottlcs, and 
arising, would discover that some crab had got thirsty 
in the night and had inserted a claw, which had caught 
in the neck of a bottle," In the afternoon the author 
sat looking out through the loophole of this cabin, which 
served as a window, and surveyed the peaceful Caribbean 
Sea, with the same vessels to be seen sometimes be- 
calmed under the lee of the Caribbee Islands day after day. 
The sea Is, however, not always placid ; in the ** hurricane 
season" it rises in its wrath. It is disturbed, however, 
only by a hurricane ; nothing less. In the mornings and 
evenings he explored the beautiful forests and stream- 
beds around his camp, gun on shoulder, and collected 
all he could find. Sometimes on these excursions he 
had merry companions, laughing girls combining Carib, 
French, and negro blood in their veins, and full of life 
and fun. Let us follow him with Marie and her 
friend in search of crayfish (we presume a species 
of Pal^emon, the author unfortunately does not state)* 
** The path is slippery, and we shall need a help from 
^ Marie's ' hand, for the way leads up hill and over rocks 
wet and smooth, whilst wet leaves flap in our faces and 
creeping ferns and trailing plants hang on our feet as 
wego. 

We reach the river, the stream that flows out of 
the ntmuntain lake, broad and with gravelly beach, with 
immense boulders as islands, and a wall of vegetation on 
either aide >at rises straight up a hundred feet. Here 
the two girls madeinto the stream in search ctf crayfish. 

deep pools, and in these the 
crayfish lotted, looking like miniature lobsters in the 
Ctear water^ We can see only the emkll ones, but Mari© 
assures te ltet thm are miea out of si^t beneath 
. tte'Cisaides. -■■■■,- 

HEtect a moment, then 

head fomns^ Inm disa^^ng 

A momern 

a r^d^ head, firom whkh hupg 


a pair of ahoidders brown and bare, and round arms and 
little hands reaching out for a support. She'had a cray- 
fish in each hand, amd another with wriggling legs in her 
mouth.” 

The following is an account of the method in which 
humming-birds are caught : — “ Let us follow little Dan, 
the oldest and sharpest of the humming-bird hunters, as 
he goes out for birds. First he goes to a tree called the 
mountain -palm, which repUces the cocoa- palm in the 
mountains, the latter growing only along the coast. Be- 
neath the tree are some fallen leaves fifteen feet in length ; 
these he seizes and strips, leaving the midrib bare, a 
long slender stem tapering to a point. Upon this tip he 
places a lump of bird-lime, to make which he had 
collected the inspissated juice of the bread fruit and 
chewed it to the consistency of soft wax. Scattered over 
the Savanna are many clumps of flowering bushes, over 
whose crimson and snowy blossoms humming-birds are 
dashing, inserting their beaks in the honeyed corollas, 
after active forays resting upon some bare twig, pruning 
and preening their feathers. Cautiously creeping toward 
a bush upon which one of these little beauties is resting, 
the hunter extends the palm-rib with its treacherous 
coating of gum. The bird eyes it curiously but fearlessly 
as it approaches his resting-place, even pecking at it ; but 
the next moment he is dangling helplessly, beating the 
air with buzzing wings in vain efforts to escape the clutches 
of that treacherous gum." 

Mr. Ober tried hard to keep humming-birds alive, but, 
as usual, without success. They never survived many 
days. If exposed to the light they kept up a constant 
fluttering, until the muscles of their wings became so 
stiff they could not close them, but expired with the wings 
widely outstretched. “ Every morning I would introduce 
into the cage a bough of fragrant lime- blossoms, at which 
they would all dash instantly, diving into the flowers with 
great eageraess. Sugar dissolved in water and diluted 
honey was their favourite food, and they would sip it 
gi-eedily. Holding them by their feet I would place their 
beaks in a bottle of syiaip, when they would rapidly 
eject their tongues and withdraw them, repeating this 
operation until satisfied. They never displayed fear, but 
would readily alight on my finger and glance fearlessly 
up at me, watching an opportunity, however, for escape/’ 

The boiling lake of Dominica was visited and photo- 
graphed by the author, It was remarkably quiet during 
his visit, showing only a slight movement in the centre. 
The margin showed traces of the recent subsidence of 
the water-level, and on the following day the water had 
risen again somewhat, and was more active It appears 
that the ebullition must be intermittent, but Mr, Ober did 
not see it in full action, though the water rose further, and 
the disturbance and noises continued to increase. The 
temperature of the water was only 96* F., though Dr. 
Nicholls, one of the party who discovered the lake, found 
it at 196*' F., and Mr. Prestoe, of the Botanic Garins of 
Trinidad, from iSo^ to xgcf, The author follows Mr. 
Prestoe in the expectadoti diat by the widening and 
deepaftii^ of the oiidet the lake will disappear in time, 
aszd a geyaer alone remain. In a boiling spring hard % 
the atttl^ and hif gai^ cooked their «ipper of wBd 
yams a:^ eggs, and, as usual, cold water to linking 
was tom ate doie at tend. 
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accot^ Caribs of Dominica fol* 

iicnra* ^ Tbciy iiave allott^ to them a reservation extentiing 
firom Mahoe River to 'Crayfish River, a distance of abodt 
three miles along the Atlantic coast and away back into 
the mountains as far as they please to cultivate. Though 
entih family has a little garden near the house, air the 
w provision grounds,’* where staple articles of food ate j 
grown --yams, sweet potatoes, cassava, bananas, and taro I 
—vore at a distance from the houses, some even two miles 
away— solitary openings made in the depths of the high j 
Woodsl The Caribs are especially interesting as being I 
the earliest American savages inct with by Columbus, the 
original cannibals,” and the race to which Caliban and 
Man Friday belonged. They seem sonrewhat addicted 
to drinking now, for the author describes the old King 
George the Third as seen tottering towards the plantation 
with a sovereign he had earned in his hand to spend it in j 
rum. A lot of drunken Caribs tried to break into the author’s i 
house one night for amusement, and not being able to do ; 
that, poked a lot of fireflies in at the cracks to light up the 
inside, and see for certain whether he w^as at home*—* a 
very neat way of lighting up an interior. The general 
account of the Caribs is well worth reading. 

We cannot follow the author in his exciting hunt after 
the souffri^rc bird, which lives only about the crater of 
the island of St. Vincent. The wary bird when at last 
procured proved to be of a new species, Myndcsics 
siHians. In Antigua he was victimised by the well- 
known jigger.’* ** 1 awoke one morning with an itching 
of my toes, which frequent rubbing failed to allay, and 
examination revealed four white tumours. They were as 
large as peas, and in the centre of each was a little black 
speck. I called my boy William, who at once pronounced 
them jig^rs,*? The first old negress passing was called 
in, and turned them out of their nests with an adroitness 
which showed Jong practice. ** A few hours are sufficient 
to give the jigger a hiding-place, and as the sensation he 
causes is a rather pleasant itching only for a time, he is 
sometimes not discovered till a painful sore is formed.** 

At Dominica the author met with Dr, Miroy, a friend 
and correspondent of Sir Joseph Hooker, and who is 
endeavouring, through the aid of the Kew establishment, 
to rc*introduce the cultivation of coffee into the island. 
He is cultivating Liberian coffee, in the hope that it will 
prove able to withstand the attacks of blight which ruined 
the former crops forty years ago. 

In Grenada the author hunted the monkeys which 
abound there as at St. Kitts, having been'of course intro- 
duced; and having run wild, as explained in a aeries of 
tetters in Nature some months ago. He could not, 
however, make up his mind to shoot one when it came to 
the point. The monkeys arc a great pest, and do great 
damage to the cultivator, just as in St lago, Cape Verde 
Islands, en the other side of the Atlantic, where also they 
were doubtless mtroduced, though it is not as yet known 
what thd species is. 

The book ends with an account of an ascent of the 
Guadeloupe SottfTrterc. It is throughout entertaining and 
higMy amttsmg, hut the abthor is evidently not very deeply 
versed if there is often io he noted a 

lack of as In the case, for wcampte, 

of the crayfish, cited XAe accoptt of the kind^ 

crabs is somewhat conflicting* At one piice vte reil4 of a 


’Trio' ■■ youngs' ' 

piountaina, at anpiher, where the author ^ 
army of land«brabs on their conibined ^ Ipa,; 

he tells that they bury their eggs under the oatoi, 
where they are haniched, and soon after miinohs 
new-^bom embs are seen quitting diore and slowly 
travelling up the mountains. ■ / V 

The story which he tells of the habits of the huge 
Hercules beetle, herckks, can hardly be accepted 

as it is by the author on the amhofity of his dusky guide, 
it is that the male beetle seises a small branch oF a tree 
between its enormously long nippers and boraics round 
and round the branch till this is cut off, producing a knife- 
grinding sound, supposed by the author to be a sexual 
call. He heard a ^ite^grinding noise indeed, but he did 
not see the rotating beetle. We recommend the book to 
all our readers. 

A NEW ENGLISH TEXT^BOOK OF BOTANY 
An Elementary Text-hook of Botany^ Translated from 
the German of Prof. K. Prantl. Revised by S. H. 
Vines, M.A., D.Sc., F.L.S. (London : Sonncnschein 
and Allen, iS 8 o.) 

T his text-book, we are informed in the English pre- 
face, **was written by Prof. Prantl, to n^eet a 
growing demand for a work on botany, which, while less 
voluminous than the well-known work of Sachs, should 
resemble it in its mode of treatment of the subject, and 
serve as an introduction to it.*’' While w© already have 
in English many text-books for students, one indeed 
almost professedly taking the same line as this; every 
teacher must have felt how inadequately they supply the 
needs of the class for which they have been written. 
Most are new editions of books written first twenty years 
ago or more, and suffer from the impossibility of intro., 
during those new facts which have so deeply modified our 
present standpoint, without damaging the symmetry and 
unity of a well-written work; and others, of more recent 
origin, are badly compiled or over-concentrated. The 
book before us, avoiding these faults, will unquestionably 
take a high place at once ,* for though uaing Sachs as his 
storehouse, the author has digested the strong meat of the 
big book, and here provides his readers with the milk 
suited to their years, Moreover, the book is singularly 
well-balanced in all its parts, and cicarly-wxitten tlwpugh- 
out. The translation is so flowing that no reudei; ;miin- 
formed of the fact would guess that German was the 
original dress ; and Mr. Vines has added to the value 
of the work by appending a table, in which the classifica- 
tion there adopted is compared with that of Bentham and 
;--H,ooker.' 

A reference to those knotty prints to widch one 
looks at once as tests of successful treatment has prev^ 
$0 satisfactory that it U with regret that we tpm to the 
ungracious task of pointing out the defici<mctes thitt will 
somehow creep into the most caiefuBy-wriitten bookss* In 
several prints Prantl has Mowed Sachs too oloselyy^^ 
that the .accounts of cell-division, of the 
pollen-grain and ovule, of the 
gjUms/ are all far behind our presen^t 

tlm./'treatment ' fA** Modes/ :of ^iiraipopaii^ ' 

■ been.'Mou^r.mth^': 

;:,coi#teK . .sontboceft,-^glvet', 
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evta toin cyme in niom* 

9<^tein». Surely this is a ccmtnidiction in terms, 
and might be atvoiid^ by the use of " lateral,'’ in contra- 
diiUnction to ^^dichotomous.” In the figures (17, 19) of 
Unlparoua cymes, Sachs, and with him Prantl, omit to 
mention that the diagram is taken in :piany a point the 
more important that in French and English text-books it 
has beeh usual to give such diagrams of inflorescence in 
eMation* Without noticing this, a trap is laid through 
which not students alone have fallen into the error 
of thinking that the Germans use " scorpioid and 
“helicoid" In senses inverse to the usage of other 
botanists. Under inflorescence no mention is made of 
the very useful French “Cymoboirya" terminology, 
possibly through feelings of patriotism, with which, how- 
ever, Englishmen are not concerned. The Elder is given 
as the example of a cor)inb j which term is, however, 
restricted by the best botanists to the corymbose mceme^ 
of which the elder is not an example. 

In the histology there are several not unimportant 
errors, probably Prantl's own. He says that the phloem 
contains both "phloem parenchyma” and “cambiform 
tissue ” — is not phloem parenchyma always (primitively 
at least) cambiform ? We are told (p. 51) that the vessels 
of secondary wood are invariably provided with bordered 
pits ;”this is far too absolute. Under collenchyma no 
mention is made of its commoner form, distinguished as 
“ concave ” by Vesque. Endoderm is defined as peculiar 
to Dicotyledons ! Under " stomata ” no mention is made 
of water-pores. The account of the structure of roots 
and the"^ development of their secondary wood in Dico- 
tyledons is hardly explicit enough, and almost demands 
the hilroduction of one or two pure diagrams ; and when 
it is stated that rootlets arise in front of the xylem 
bundles of the root, mention should be made of such 
important exceptions as Umbellifers and Grasses. 

The physiology proper is singularly well treated, though 
perhaps with too great a fear of detail. Thus no suffi- 
cient account is given of the vis a fronU and the vis a 
which lead to the movements of the rising sap. 

A few little mistakes have been left uncorrected in the 
systematic part. The legume is stated on p. 197 to occur 
in "all the Leguminosse and while this is modified in the 
account of the order on pp, 278*280, a true legume is here 
implicitly denied to the Cmsa^iniese I " Replum” is given 
as moaning a false-dissepiment of the Crucifers, a use 
unauthorised by the best systematists, and inconsistent 
alifeo with its application to the lomcutaceous Leguminosce 
and to its Latin signification. 

The figures are good, but, as usual in English editions 
of foreign works, poorly printed. The worse fault of 
sep^nting A the text they illustrate has 

Fihidlyi d«S|4tc all trouble taken by the editor, over- 
Blghts wH® occur In a translation. Thus TYd/eu is given 
In i^cs without English (?) equivalent, "tyloses,” 
an4 ; ^ bra<jteefe^ of ^e more familiar 

*^iMraCtIetr % But these bleitfishfltS show is the 

in which ibey;ftre the worst to be found j they have 
heep elfiefiK in th^ hope of helping the 

^twir in the de«naitded j 

Imofc as ^ best of its kind in the 


LETTERS TV THE EDITOR 

[TAt noi /»r expressed 

by his eerrespondenis* NtUher can he underiahe Af rebum^ or 
to cortespom with the writers of^ r^ected manuscripts* No 
notice taken of anof^mous eommttnieations* 

[The Editor m^enth revests correspondents to keep their letters cts 
short as possible* The pressure on his space is so great that it 
is impossible otherwise to ensure the ap^ranee even of com^ 
munications containing mtercsling ana novel factsil 


Ocean Circulation 


The notice in Natuhe (vol, xxil. p. 207) of the experimental 
researches of Professorai Haughton and E, Reynolds on the 
coefficient of friction of water ujx)n water, having concluded with 
the statement that “the authors of tliis research point out that 
these results tend to negative the theory of l')r. Carpenter that 
the phenomena of ocean -circulation are due to the greater height 
of tne water at the eqviator as compared with that at the poles,” 
I must he allowed to protest against hein^ credited (or rather 
^fijcredited) with a doctrine which is neither expressed nor 
implied in anything I have written on the subject. 

The doctrine which I have advocated is no other than that 
first distinctly promulgated by Lem- in 1847, and now accepted 
by numerous Physicists of the highest eminence, both British and 
Continental ; viz. , ffiat besides live horhontal circulation produced 
by the action of winds on the ocean -Mirface, there is a vertical 
circulation of which Polar cold is the ptimum inobile^ con sh ting 
of an ««f 4 rflo\v of Polar water (chiefly from the Antarctic area) 
towards and even beyond the Equatorial zone, and a complemen- 
tary uppcr‘ 9 icm of Equatorial water towards the Poles. 

That every part of the vast Oceanic l>ttsvn in free communica- 
tion wiih either of the Polar areas is occupied, to within the 
range of the surface-heating produced by insolation,^ by water 
which has Ivcen cooled down in one of those areas, is now one 
of the best‘CHtablished facts of Terrestrial Physics. And those 
who cannot find in the excess of specific gravity imparted to 
sea* water by Polar cold, an adequate cause for this movement 
of translation, are bound to account for it in some other way, 

I venture to submit to the accomplished professors of Trinity 
College, that laboratory experiments nvadc to determine the 
friction of water upon water at sensible vdociiies can scarcely 
prove that when the equilibrium of a great mass of water has 
been disturl>cd, there w ill not be any hmvement of translation 
(however slow) for its recovery. And I would suggest to them 
that they should rather investigate the conditions of one of those 
“experiments ready prepared for us by Katurc,” which is 
constantly going on in the Baltic Straits, and of which the 
results have been for many years past mo»t carefully recorded by 
Dr. Meyer of Kiel and bis associates. Four factors are there 
in continuaHy varying action, viz. (1) difTerence of level between 
Baltic and North .Sea water; (2) difference of salinity (3) 
difference of iemperaiurey mainly due to an importation of Polar 
mter into the Skagcr-rack ; and (4) surface- moiremetti i>roduccd 
hy wind, n hich may also modify the relative levels. 

I am assured by Dr. Meyer that the action of each of these 
factors has now been so fully determined, that the eflfeot of eny 
combination of them can be predictetl as certainly as ordinary 
tidal phenomena. And of the con>petence of small differences 
in specific gravity to iu*oduce movement in great bodies of 
water, no one who has investigated the question on the great 
scale seems to have the smallest doubt. Tins was the un- 
hcftUatiug conviction of the late Mr. Fronde, as the result of his 
numerous pb;servations on Imrboure, lochs, and fiords, communi* 
eating with the sea at their mouihs : for he assured me that 
wherever the salinity of the water at their upper end is lowered 
by the descent of fre.^h water from the land, producing a slight 


‘ The researches of Pref, Ford and his associatea on the Swiss lake* 
dearly show that in fr^sh water the heating ofToct of insolation is limited to 
about 100 feet. In wf/ water, on the other hand— as I pointed ont in naV 
MedUarrOnean Report— there Is a dmimard com*ceti(m of heat produced 
Iw the ainkiug nf water made hearior at the surface by saline cono^tm* 
Hon. In the Medit^ancan. where this effect is limited to a ipart of twp 
year, It scarcely aho^ iUcK below too fathoms <600 feet); ouiuad^™ 
Aouarar, where It b ootuttont. the eurface-heated stratum rangei downWardi 
to from 300 to jfoofiubome- Beneath tbia depth the (horiiujmeto.|iwrtpi^ 
«iv«1y sinks in the ocean-hmdn grenemlly <tlie thermal ooad^tton of tm 

. - L , 1. excaptionai) from 40* to 33^ or mewtdioata? sfhlflt 

n, to the deeper port of whe^ Wn the 

tfa^ometer |hows a umform ieo^^enUtite oC ITom 
the locality) from the auH^e-hOoHd to the 

- ':r:; - 




stirfAce outflow, he could trace an underflow of sea-w^ter up the 
chnkmel ; and this he could attribute to nothing else than the aliijht 
esuitsB of and therefore /a/rr^ ]^ressure in Xhtwisidf 

eolttmn, depending on the oontinually-maintained reduction in 
the mean aallnity of the wejidfe column, which nmre than com- 
pensated for any slight excess In its level 

WitUAM B. CAUX^ENTER 
5 fl> Kegent’s Park Road, Ijondon, N.W. 


The Freshwater Medusa 

In Katvek (vd. xxil p. 190) Vvof. lankestcr refers to a 
statement of mine in the preceding number, that I had arran^ 
with Mr» Sowerby some methods of observation from which 1 
hoped to obtain data for the determination of important points 
regarding the development of the freshwater Medusa, and cx- 
]>fesBes a desire to be infcruied as to the nature of the proposed 
methods. 

The obvious and only practicable course to be adopted with 
this view was arranged with Mr. Sowerby by Mr. Busk and 
myself, and consistea in the separation of specimens from Um 
Victoria tank and their confinement in glass jars, whidt, in 
order to secure a continuance of the necessary temperature con- 
ditions, were to be retained in the same house with the tank 
in which the Medusa had shown itself. The examination from 
time to time of these jars would probably bring to light facts 
having a direct bearing on the development of the animal. This 
method of observation, indeed, is s> obvious that it must have 
occurred to any one engaged in the Investigation it was designed 
to aid. 

prof. I*ankesler now says that Mr. Sowerby informs him that 
he had undertaken no experiments except such as bad been 
carried out at bis request ; l>ut as it seems that the.'C are iden- 
tical with those proposed by Mr. Busk and myself, nothing has 
been thereby lost. 

Residing at a distance from London, my opportunities of 
studying the Ufe-histury of the Medusa are at this moment 
comparatively few. Prof. Lankester, Iiowever, being on the 
spot, and having an unlimited supply of subjects for investiga- 
tion, will doubdess avail himself of the advantage thus afforded, 
and will render our knowledge of this remarkable little animal 
more complete than would otherwise have been possible. 

Prof, Lankester refers to Ihc difference of omnion between 
himself and me, and promises to bring proofs of liis own views. 
When these proofs are offered I shall gladly accept them. My 
desire Is that no previousexpression of opinion shall blind me to 
evidence in favour of a contrary position. The only important 
poinU, however, on which my Conclusions have been absolutely 
at varianoc with those of Prof. Lankester are the presence of a 
circular canal and the perviousness of the distal extremities of 
the radial canals. With regard to these there cannot in my 
opittlcm be the slightest doubt. 

The nature of marginal bodies is also a point of much im- 
portance' In this investigation, but I have expressed only a con- 
ditional opinion with regard to U. While Prof. Ivankester 
consldeted these bodies undoubtedly tentacular, I held that the 
evidence afforded by adult and by comimratlvely young speci- 
mens is in favour of their velar origin ; but at the same time X 
stated that this point cannot be abided without the evidence 
obtained from develoj^ent, 

I also drew attention to the remarkable attachment of the 
tentacles, whose adnate basal jiortion occupies exactly the jmsi- 
tioft of the J^rvHia in the Narcomedu^ae and Trachomedu?ce, but 
1 failed to find evidence of the presence of true peronia as 
described by Prof. Lankester, who now admits that the peronia 
w^hUe present are rudimental. 

llie other points, namely those which concern the tgrstematic 
pbsittpn of the M^usa, are necessarily only hypothetical. It 
tipipisarid to me that while there are certain features in the 
strimtuto or the adult Medusa which point towards the Tracho* 
thCdUss^ there are others which connect it with the Leptomedusec, 
to whi)A <m the whole it seemed to be more closely allied, though 
holding a positiott Intermediate between the two ; but I regarded 
the data in our possession as insufficient for the final determina* 
tioa of this poinVwhich ^ be absolutely settled by the stn# of 
development abhe. , 

Prof. Lankester promises detoils of bU bbservattons in this 
month^s number of the Qhar^y yawhw/ ^ 
and 1 look forward tO what X doubt not w»iU he a valtotble 
cemtribution to Hydroid xoolo^. 


Astodhe itotiie of Medusa, Prc^. - 

dmdim Ms generic mine, declares fit to Mins 

intentioh to retain his own specific name for the animal, 
u to me a matter of cootolete mdlflhrence. Science can gsto 
nothing from personal contention aMut names, and the time so 
oceupira might with fwr greater advantage be devoted 16 mtoe 
useful and lastit^ work. . 

J. AXXHAK 

On the Simpleat Continuoua Manifold of Two 
Dimenaiona and of Finite Extent, 

So far as I am conccnied Mr. Frankland answers too soon 
(p. 170)1 fot I am sorry to say I have not read Klein in the 
meantime. Therefore my reply is provisional. A hint Was 
given of Mr. Frankland's exmanation by Mr. Newcomb in a 
phrase quoted by Mr. Halstea {American Jmm. of 
lU, 27s, paper on the bibliography of hyperspace, &c,) j “ The 
first elements of complex functions imply that a line can change 
direction without passing through infinity Ox xero,’* We do not 
require even the first elements of complex functions to tell us 
that wc can get to the other side of a point without passing 
through it, provided we can go round it. But the question was not 
whether “a line" simply could bo thus reversed, but whether it 
could be so with the geodetic })erpendicular in question described 
in a uniform continuouii manifold of two dimensions. Mr. 
Frankland's explanation expressly takes account of a third 
di nension. It supposes the moving line to generate a sort of 
skew helicoid about the fixed line to which it is perpendicular. 
Bat how can even initial ]x>Ttioiis of successive generators be in 
the same plane, Euclidean or other? This point may seem 
incidental, but I think It is essential, so I omit further 
questions. 

Somewhere in his “Dynamic" Clifford aayK that Klein’s 
double surface U a sphere in which opposite points are con- 
sidered as one. In this light the mystery disappears. There 
are two perpendiculars : considered as one they never change 
sign; because, considered as two, they periodically exchange 
signs. But if opposite points do not coincide, they may be “one," 
but they are not one point ; if they do, is the manifold they 
compose a surface? Mr. Frankland nas not called it a surface $ 
but IS it continuous ? 

There is a very well-known manifold which obviouslyobeysthe 
laws worked out by Mr, Frankland and Mr. Newcomb, a system 
of straight lines, not vector.<i, through a common point ; or, 
reciprocally, a system of planes. To measure or curvature 
answers density ; if this is constant, the geodetic distance from 
a point to a geoMtic line is represented by the angle between a 
straight line and a plane. 

It may be worth while to note one or two oversights in the 
writing or printing of Mr- Frankland’s letter. Fw J/ we 
ought to have an expression involving the angle between the 
geodetics. The sentence “If a being, &c., is a quotation, and 
the last word should be “position,” not “poise." 

Both Mr. Newcomb and Mr. Frankland understand my 
intention as more negative than it was, I said (xv, S47) “it 
could hardly fail to be instructive If Mr. Fraiddand would 
explain," &c Probably I underrated the to thU 

Euclidean world, of making it clear that one meana jnit what 
one says. C, J. MONftO 

Xlaoiey, June 29 


A Fourth Eute of Matter 

It seems to me that Mr. Tdver Preston to bk letter on the 
above to Nature (vol. xxu, p. 192) has immeWhs^ overl^ 
the con ext in the objections he urges against Mri Crobkto'e 
remark that * * an isolated molecule is an incotiocivable 
It U plain that Mr. Crookes meant this stotement to ap^to im 
not the exi$uif^e of a molectde, and 
Crookeses preml«^ regarding the constitution ^ it 

appears a very fair deduedon ; since if tM th^ ^toa of 
(as we know it), via., soHd, liquid, ahd gaSf owe thdf 
Qualities merely u different modes of nmMst 
molecales^ h i$ quite conoeivabic as well hr to atoMtoao 
.that thriaftof have a ludore totally ol 'tod 

thrir motion, and therefore initon^vafato to w M df M 

: .disshnMH^\ to anyddag of 

/ :,Agiito/with reference 
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it would ht mauifestly 
{Qm hit !k$r* Crook«$ to rfgwrd tbe is^uted 

iftfl It thcmg^ ftcoocding to Mr* Pmton, U 

miMr owtaitt pro|>^ie$ in cotnmon with what we 

aicording to Mr. Crookes, being “merely 
t1^ ovi our of the discrete molecules 

among themselves/* it would be exceedingly arbitrary to ascribe 
to tl^ molecules themaelves a quality which, as we commonly 
kAdiw It, Is simply an cgccl of their motion. 

July 3 E. Douglas Archibald 


Minerva Ornaments 

1 NOTICE that a correspondent writing from America expresses 
his scepticism as to the hgural character of certain stone objects 
In Dr. ^chliemannV cqlkctlon at South Kensington. Judging 
from the analogy of eimilar objects found in America, he pro- 
nounceg them to be “ net-sinkers ’* and not Idols. \Vhatever, 
however, may be the nature of the American objects, 1 think 
there can be but little doubt that Dr. SchUemann is right in 
considering the objects discovered by him at Hissarlik to be rude 
representations of a deity* At first sight they certainly have but 
lim resemblance to anything of the sort, but a careful examina’ 
tian shows that several are marked with the rude delineation of 
a human fsce — or, as Dr. SchUemann believes, of an owl’s face 
— as well as of a triple necklace, and sometimes also the charae* 
teristics of a woman. Occasionally the hair is represented on 
the back of the head by straight lines. The delineation is sonm* 
times incised, sometimes painted, though the paint is mostly 
worn off. As the marked objects are of the same shape as the 
unmarked ones, wo can have no hesitation in inferring that both 
were intended for the same purpose. A, H. Sayce 

J'ily 4 


Arthur Young** Travels in France 

A FEW months ago my friend Mr. F. F, Tuckett, of Bristol, 
drew my attention to a passage in Arthur Young*s Travels in 
France, pubUshed in 1792, narrating a vi^lt to Lavoisier and to 
a certain M. Lomond, the inventor of an electric telegrafih, 
which in some points anticipated that of Konalds, The mention 
of Lomond’s name nt a historical list of telegraphic inventors 
recently publhhed bv your contemporary, \ht SaenU/c American^ 
induces me to send you the inolosed extract as likely to be of 
interest to the readers of Nature. S. F. Thomfson 

Univ. Coll., Bristol, June 18 


“The i6th.— To M, Lavoisier by appointment, Madame 
Tjtvotsfer, a lively, sensible, scientific lady, had prepared a 
ctijmmd An^ois of tea and coffee, but her conversation on Mr. 
Kirwan’s Essay on Phlogiston, which she is translating from 
the KnglUb, and on other subjects which a woman of under- 
standing, that works With her husband in his laboratoiy, knows 
how to adorn, was the best repast. 1 hat apartment, the op^a> 
tioat of which have been rendered so interesting to the philo- 
sophical world, 1 had pleasure in viewing. In the apparatus 
for aerial experiments nothing makes so great a iigure as the. 
macbme for humtug indammable and vital air, to make or 
deposit water ; it is a i^plendid machine. 

Three vessels are held in suspension with indexes for marking 
the iixmiediate variations of their weights ; two, that arc as large 
as half-hogsheads, contain the one inflammable, the other the 
vital air, and a tube of communication passes to the third, where 
fhe Awo airs unite and bum ; by contrivances, too complex to 
dfo^dbe without plates, the loss of weight of the two airs, as 
Mwmedliy balances, equal at every moment to 

from the formation or deposition of 
It hot hdim yet asOertahked whether the water be actually 
nmde at deposited* Xf jtoeuriale (of Which 1 must confess 1 have 
now machine* Mens. Lavoisier, when 
lhe,|^m#nuns of If *Hals oul, monsieur, et 

. ^ vdeetbat 


line' ''par^uu arilstd 
we ^ve u 

;aihkKm. ^ 

Ir. George Gi 


^t0 ow* Xti* well known that 
'm other 

ri and to France 

W* the wEh which 

-- - * Hdaroircleaws 




trying electrioal experiments in any sort of air. His pond of 
quicksUver U eomidemb^ containing 250. Iba^ and ms water 
apparatus is groat, but his .mitiace did not seem so well calculated 
for the d»|prees of heat as some others 1 have seen. I was 
glad to find this i^tleman splendidly lodged and with every 
appearance of a man of consloerable rortune. This ever (lives 
one jpdeasure .* the employments of a state can never be in better 
hands than of men who thus apply the fiuperdaity of their wealth. 
From the use that is generally made of money, one would think 
it the assistance of all others of the least oons^uence in affecting 
any business truly useful to mankind, many of the great dis- 
coveries that have enlat^gi^ the horison of science having been 
in this respect the result of means seemingly inadequate to the 
end: the energetic exertions of ardent minds, bursting froin 
obscurity, and breaking the bonds infUcted by poverty, perhaps 
by distress, 

“To the ‘Hotel des Invalids,’ the major of which establish- 
ment had the goodness to show the whole of it. In the evening 
to Mons, I^mond, a very ingenious and inventive mechanic, 
who lus made au improvement of the jenny for spinning cotton. 
Common machines are said to make too ham a thread for certain 
fabrics, bnt this forms it loose and spongy. 

“ In electricity he has made a remarkable discovery : you write 
two or three words on a papier, he takes It into a room and turns 
a machine inclosed in a cylindrical ca^e, at the top of which is 
an electrometer, a fine pmall pith ball ; a wire connects with a 
similar cylinder and electrometer in a distant apartment ; and 
his w’ife, by remarking the corresponding motions of the ball, 
writes dowm the words they indicate; from which it appears he 
has found an alphabet of motions,' As the length of the wire 
makes no difference in the effect, a correspondence might be 
carried on at a distance — w ithin and without a besieged town, 
for instance, or for a purpose much more worthy, and a thousajid 
times more harmless;, between two lovers prohibited or prevented 
from any better connection. 

“ Whatever the use may be, the invention is beautiful. Mons. 
Lomond has many other curious macl.ines, all the entire work of 
his owm hands. Mechanical invention seems to be in him a 
natural propensity.” (“Travels during the Years 1787, 1788, 
and I 7 ® 9 »” ^7 Arthur Young, Esq., F.K.S, Vol. i. p. 64.) 


“ Saxifraga umbrosa ” adorned with Brilliant Colours by 
the Selection of Syrphidee 

Among Diptern the most assiduous visitors of flowers arc 
certain Syrnbida*, which, elegantly coloured themselves, are 
fond of splendid flower-colours, and, before eating pollen or 
sucking nectar, like to atop a while, hovering free in the air, in 
front of their favourite?, apparently fascinated, or at least de- 
lighted, by the brilliancy or their colours. Thus I repeatedly 
observe Syrphus balfeatus hovering before the flowers of 
Vet^bascum nigrum^ often Metanostoma mclHna^ and Ascia 
Podagnea l)efore Veronica chamadrys ; in the Alps the Wk 
Sphegina clunipes before Saxifraga rotundi/oHa^ and in my 
garden Ascia podagrica before Saxtjraga umbrosa. 

Of Verbsscum nigrum the main fertilisers are humble-bees, 
Diptera co* operating only in a subordinate degree ; In the case 
of the three other species, on the contrary, Sie above-nained 
Syrphidae are such frequent visitors and cross-fertilisers that we 
may safely conclude that it is by their selection of elegantly- 
coloured varieties that these flowers have ttcquiretl their beautiful 
peculiarity. Hence, in order to estimate tlie colour-yeufe of 
these Syrphidte, it is worth while to consider what colour-com- 
binations they have been able td produce by their f election. 

Saxifraga fsmbrosa being, as far as hitherto known, their 
finest masterpiece, we may in the first place look at the varie- 
gated decoration of this species. Its snow-white petals are 
adorned with coloured spots, which in si^c and Intenrity of light 
gradually decrease from the bare of the petals towards their 
extremity. Indeed, nearest to their base, within the first third 
of their length, there is a large irregular spot of an intense yellow 5 
about the mddlc of their tength there follov's a narrower cross 
band of red colour, vormlUon towards the base, intensely pink 
towards the outside, not reaching the margins of the petala, 
somedwes dlsaglved into several separate ?pQts; lastly, beqrond 
the middle of the length of the petals there are three to eight 
smaller muiidish spotB of a paler violet-pink colour*. 

The dowers of Perotma ckamcedryt prove that al*o gay blue 
colcsue selected by Aidft. 

Li^adt, Germany , IgjdLLEit 
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DilaUtion of the IHft 

Sidditioti to the ij(jethod of observation mentioned by Mr» 
Ackfoyd in his photometric proposal (Nature, vol. xxi. p. 627) 
X jmay mention that the variations of the diameter of the pupil 
are very beautifiiUy observed by a pair of punctures in a screen 
over the eye# In fact long ago I used this as a means of observing 
the absolute dmmelcr of the pupil, subject to a small unexamined 
constant error. 

By pricking a row of holes in a card at distances of *06, ‘07i 
, '25 inch, and placing this close over the eye, the 
diameter is observed by sliding the card until two of the holes 
are found at suclv a distance that their edges apj;>ear to touch. 
Tlie opening of the other eye, or the sliglitest disturbance of 
light, produces An apparent alteration in the sizes of the disks of 
light, fto that their edges recede or overlap ; and a fresh pair of 
holes may be found showing tlie altered diameter of the pupil. 

Thus (i) the extreme diameters of the pupil were found to be 
*07 (? *^) and *25 inch ; (2) the diameter is rapidly variable at 
will, wiihmf any alUmtian of sHmuins^ even as much as from 
'I3 to '19 inchj (3) the sympathetic motion takes *4 or *5 second 
to be pr^uced when the other eye is exposed to light. Many 
similar interesting questions may be examined by this simple 
instrument ; for which purpose I inclose a sample card for 
editorial trial. W. M. F. P. 


Comparative Curves in Terrestrial Magnetlam 

Monsieur, — En stfauenco it la inttJressnnte communication de 
Kev. S, J. Perry dc rObservaloirc de Stonyhurst, je vous prie 
d’additionerles siu\^)‘i{s renseignements surla mcine perturbation 
ittagn<ttique de 1 7 mars passe, d’apri^s la courbe du dcclinographe 
de rObservatoire da Infant 1 ). Luiz, h Lisbonne. 

La di£r(Jreacc entre Ic maximum et le premier minimum ii 
$h, 49,5wv. G.M.T. est de 13', 9 (uu tiers du niouvcment A 
.Stonyhurst), ct cutre le inemc maximum ct le 2® minimum A 



loh. 4SU1. G.M.T. est un tveu plus grande 16', 2, Ic contraire ' 
qu^on voit k Vienne et Stonyhuriit 

11 est digne aussi de remarque que le temps du minimum ne 
s*accorde avecletempsa Stonyhurst et Vienne, pendant que le 
temps du second est de parfait accord. 

La longitude de cct Observvitoire est H- 36m. 35s. G. Je vous 
envoie la copie de la courbe. 

Agr<lez, Monsieur, I’lussurance dc ma haute consideration. | 

L&bonfte, ax juiu 1880 , J. Capello 

Effects of Lightning on Trees | 

Youit note in Nature, voI. xxii. p. 204, on the recent , 
thunderstorm at Geneva induces me to send you a note on a tree 
struck by lightning in Stoneleigh Park during a severe storm on 
last Thurwmy week (June 24). The tree was a fine oalt about 
forty feet high, and tlie lightning seemed to have struck not among 
the smaller branches at the top, but about two-thirds of the way 
up the main trunk, just where several of the larger branches | 
came off from the stem. From tlUs point to the ground the bark 
had been rent off alon» a strip about three indies wide, and. 
likrough the whole length the wood beneath the bark had been 
out as if by a carpenter's tool, the groove made being 
alxwt an inch wide and deep The curious fact of the tree being 
Struck apparently among the branches at once suggested to me 
that tie electricity must have travelled, without visible effect, 
through the upper branches, and only produced disruption of the 
w^cad tj^ current was strengthened by the combination of 
a great awimber^^ separate streams. I had forgotten that this 
was Prof, CfllMffon'a theory of electric discharge, but am glad to 
be able to giye U the suppoft of this observation. 

Rugby, July 3 L. Cumming 

Iron and Hydrogen 

Xn the description given a few we^ks back of the ekperiments 
ol Frot Hughes, the fact was deihanstrated ttatt Iron wl» in 


cbntaet dUate acioh brittle^ and at; die sahMi thhe 

takes np l^rdrittg^ 

There are one or two points of great intern^ that mahX* 
perhaps, besides myself^ wotUd like to know more about 

Thus, at the same time the iron becomes brittle, does ft atiio 
become harder? 

This leads one to speculate on the facts Illustrated in tbtt 
hardening and tempeting processes of steel. 

We know that such liquids as water, weak acid, oil, Sec., 
which are used as baths in which the heated metal is quenched, 
arc all decomposable by Iron and other metala at a high tempera' 
ture, the result being the liberation of hydrogen, &c. Now 
is it not probable that thb liberation of hydrogen is really the 
essential element in the physical change produced in the hardened 
steel?— that Is to say, that the steel absorbs, or perhaps becomes 
alloyed witli the nascent hydrogen in contact with its surface, 
thus rendering it intensely hard? 

Prof. Hughes has pointed out that a red heat entirely dissi- 
pates the hydrogen from the iron wire, wtuch returns to its 
normal state. 

This ixsrhaps will explain the process of teinpdring by 
supposing that a certain proportion of the (hardness-rendering) 
hj^rogen is driven off according to the temperature reached, 
as shown in the well-known shades of colour seen on the surface 
— that is to say, the hardness is proportionate to the contained 
hydrogen, such as that many other metals become very hard or soft 
by being alloyed as zinc and copper in brass, tin and copper In 
bronze, &c, 

.This is supported by the fact that one of the most successful 
processes of hardening depends on the use of a quenching- bath 
of dilute sulphuric acid. This would be explained by the 
greater ease with which acidulated water is decomposed by iron, 
and therefore a larger bulk of tlie nascent hydrogen liberated on 
its surface could be absorbed by the metal. 

The carbon in steel probably only plays the part of a ^o- 
between in rendering the absorption of hydrogen more facile. 
There is a fact that also supports this, namely, if unhardened 
steel is difcsolved in HCl the carbon is left in the form of 
graphite scales, whereas after hardening, if treated with the 
acid in the same manner, the residue is found to consist Of a 
liquid Jiydrocarbon, thus showing the presence of hydrogen in 
the metal. 

These points I should like to have been able to confirm or 
refute for myself ; but not having the required time orapporatufl* 
1 leave it with the hope that some one possessing those advan- 
tage.^ will settle these questions, H. J, Jownstgn^Lavu 

Naples 


^‘Coronella Isevis'' 

In Nature, vol. xxii, p. 156, the presentation is announced 
of two specimens of Coramlla toevis (British) to the Zoological 
Socic^, 1 have known so many persons doubt the etUteace of 
the Cforondla in the New Forest that I should feel greatly 
obliged to any of your correspondents who would give me some 
information as to its history, whether it has been introduced* or 
is really indigenous. H* KXNO 

[Mr. Sclater tells us that he has no doubt that the amooth 
snake is indigenous to the British Islands, although it was over- 
looked for many years, The first living example received by the 
Zoological Society wOs in A^uat, 18^, presented by Mr. 
Fentpn, having been obtained in the neighbourhood of Sand- 
hurst. Since then nearly twenty specimens have been received, 
cliiefly from the New Forest and neighbourhood of Bournemoulh* 
Sec Mr. Cooke's excellent little volume, "Our Reptiles” 
(London, 1865), for a Ml account of this species of snake* 
—Ed.] 


Recall of Appearance of Booke, Ac, 

I HAVE only to-day been able to x'ead the back ntohbera ‘ ^ 
Nature for the past two or three inonth:’, and hence bavcf OBdy 
now seen Mr, Ernst’s letter in your issue of April ^ last ■ ’ ' 
His power of recalling the appearance I kbUf# 

posiliiesm by others. 1 have a very large aoid still Indreiiiilfig 
library, but there U hardly a volume, or indeed a m 
a{^;^eamce and condition of which does wot dt 
itself to my mind if occasion to. use it <^en£ti iCdse*^ 

ejnga^Cd in the cbmpilaikm of a >«at$ ima, 

wheMn lUany rcf^rmices to bobka imh Stec^mfy# L used^ 
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lAtttt awiy hom^ (as wig frequently the c^ise) to write and 
indicate not stmpiy in what part or the library the book would 
he’^^nnd, bat in what portion of the volume, and almost always 
whether on the left or ri^d^t band page, any given passage 
reqmred would he found. 

Of late years 1 have found it desirable to rebind my tracts In 
something of a uniform manner. Their external indivIduaUty is 
thus destroyed, but the aspect of their title-pages and the 
locatioh of particular passages of the contents remain a$ fresh 
as ever. Cornelius Walpord 

Lomton, June ^4 

Stags* Homs 

With further reference to the above question I have pleasure 
in inclosing a letter received to-day from the head keeper at 
Bradgate Park, near Leicester, where both red and fallow deer 
are kept, 

I may add that I saw at the end of July last, near the head of 
X/Och Eribol, in Sunderland, a quantity of stags* horns in a gipsy 
eixcampmeuL'Which 1 supposed had been effected for sale by 
that curious fraternity. Herbert Ellis 

62, New Walk, Leicester 

** To Herbert Ellis, Esq. 

Brad^aU Barky zirni 1 880 

•‘Dear Sir, — In answer to yours of the 19th inst. respecting 
what becomes of the stags* horns after being shed, I beg to say 
they are regularly collected and sold. But there is not the 
slightest doubt of their eating each other’s horns. I have myself 
seen several cases where both brow antlers and the lop }>oint5 
have been gnawed off. I have also seen Scotch heads that have 
been quite spoiled by the tines having l^ecn gnaw'ed, which miu.t 
have been done after the horn had become hard, and whilst the 
unimal was living. 1 am, air, yours respectfully, 

“ C. Overton ” 

Cup and Ring Stones 

Many of the markings mentioned by Mr. Middleton are 
hollows made by rain, or rather deepened by rain-water holding 
many low organisms in hollow's, on the upper surfaces of exposed 
grit stones ; overflow from these aocounts for the groove or spout 
noticed at the margin of some of them. They arc to be seen on 
the stones erected near Boroughbridge, and speak to the length 
of time these stones must have been raised into their present 
position. W, S. 

June 21 

Diatoms in the London^Clay 

Tk) enable me to determine the exact extent of the diato- 
moceous band in the London clay, I am anxious to obtain 
Information of airt welU in progress, or in contemplation, any- 
where in the London Basins, wtst and north of London. With 
the help of some of your readers 1 have no doubt that 1 shall 
idiortly be able to show that the one referred to is co-extensive 
with the London clay. The details I wish for are 
I. Locality of well, 
a. If begun, the depth attained. 

1 shall also be glad to hear of any railway cuttings now being 
made in the same area, W. H. Surubsole 
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A MOHG the itnprovemente in sanitafy matters that 
* this generation h^s witnessed not one ranks higher 
then the semea ahd still groMdng conviction of the im- 
porj^nce of # pm water aupidy# and nowhere are the 
varms aspects of tha miestihh more keenly debated arid 
con^erw than m the MetretoOlis at . the, present time. 

- At a^scUssion at a rfedeht, theming of tlie Chemical 
them seems doubt thrown on 

^ oonctoiOhs te^h^sts in detenhm the 

Mmmms of a water by nh^ Iees an authority than 
^d It mev be to : inquire hbw ikr his 

idkigiidohs are bmiae 0^^ 


In the earlier days of the history of chemistry, as was 
to be expected, the processes adopted in the analysis of 
water were crude in the extreme, and the quaint ideas 
promulgated in the treatises then published are not ,a little 
amusing. Gradually, however, and especially during the 
last few years, the m«dbods of analysis have improved, and 
although, judging by the wide diversities of opinion that 
exist as to what may or may not be pronounced a water 
sufficiently pure for drinking purposes, the subject cannot 
yet be said to have arrived at a stage completely satis- 
factory j still, so far as the purely chemical evidence is 
concerned, it would seem to be able to funiish results 
which arc sufficiently exact for all practical purposes. 
The operations involved are among the simplest and 
easiest the chemist has to perform, and consequently it is 
not the data furnished by analysis that are called in 
question, but the conclusions drawn from them. 

Persons interested in sanitary*'questions,but who have no 
special knowledge of the difficulties that beset the forming 
a correct judgment as to the wholesomeness of water, are 
apt to express themselves as scandalised, and it must be 
confessed with some show of reason, that it should be 
possible there should be so little; agreement amongst 
those who are looked up to as ' authorities on such 
matters. 

This disagreement, however, is more or less inevitable 
in the present state of our knowledge, and is largely due 
to the intricacy of some of the problems involved in the 
question, which is by no means a simple chemical one. 

The debatable ground is the nature and estimation ot 
organic matter and the amount of significance that should 
be attached to the presence of oxidised nitrogen com- 
pounds. 

Organic matter may be of animal or vegetable origin, 
the former being dangerous and the latter much less so, 
if indeed it be not altogether innocuous. To distinguish 
between the two kinds is therefore all important; but 
unfortunately it is impossible directly to do this, as 
both animals and vegetables yield albuminoid matters, 
which arc, chcmiccUIy speaking, practically identical in 
composition. 

Or the various processes for the estimation of organic 
matter there arc three that are in general use. One> the 
oldest, known as the permanganate process, finds its 
advocate in the present day in Dr. Tidy, and consists in 
measuring the organic matter by the quantity of oxygen 
required to oxidise it. Another, originated by Prof. 
Wanklyn, 'and which he calls the albuminoid-ammonia 
process, consists in decomposing the organic matter by 
an alkaline solution of potassium permanganate, and 
taking the resulting ammonia as the measure of the 
organic matter. The third process, the one employed in 
the laboratory of the Rivers Pollution Commissioners 
and advocated by Dr, Frankland, its originator, estimates 
the organic carbon and nitrogen separately, 

A good deal may be said in favout of all these pro- 
cesses^ as affording a rough estimation of the quantity of 
organic matter^ but none of them can be relied upon as 
giving any indication of its nature, t.e., as to whether it is 
dangerous or not; and yet it is the almost invariable 
custom to judge of a water by the quantity of organic 
matter it contains, no matter what its origin, and a 
variation of two or three times a given amount is 
held to make the difference between a good and bad 
water. 

It was to this point that Prof. Hu>fley especially ad- 
dressed himself in his remarks already referred to. He 
gaVe it as his opinion, speaking as a biologist, ** that a 
water may be as pure as can be as regards chendCal 
analysis, and yet, as regards the human body, be as 
deadly as prussic acid, and on the other haaa may be 
chemically grots and yet do no ham to atiy oue^^ *‘I 
atn awate/* said he, ”that chemists may tender tbi# as 
a tert&le conclusion, but it is true, and if the public are 





guided by perced:itAgc5 alone they may often be led astray* 
Tbe real value of a determination of the quantity of 
organic impurity in a water is, that by it a very shrewd 
notion can be obtained as to wl^t has had access to that 
water.” 

However startling these statements may be to those 
who judge of the wholesomeness of a water by the amount 
of organic matter it may contain, we believe it to be none 
the less an accurate description of facts. It is within 
our knowledge that some of our most wholesome supplies 
sometimes contain an excess of organic matter, ana that 
the waters which give rise to typhoid fever and other 
hardly less serious disorders arc frequently just those 
which contain the least, the difference of course being 
that in the one case the organic matter is innocuous, in 
the other deadly. 

Since, then, chemical analysis fails entirely to distin- j 
guish between these two kinds of matter, it may be j 
thought to be a work of supererogation to have recourse ' 
to it at all. Not so, however, for what analysis fails to do 
directly it can to a large extent do indirectly. Organic 
matter in solution in water is more or less prone to 
oxidation, the highly putrescible matter of sewage being 
most so, and that derived from vegetation very much less 
so. Hence it follows that one would expect to find the 
oxidised nitrogen compounds in greater excess in the one 
case than in the other, and as a matter of fact that is just 
what we do find. Almost invariably, in all waters of 
acknowledged wholesomeness, the quantity of nitrates 
never exceeds a certain small amount, whereas in waters, 
such as polluted well and spring waters, that have given 
rise to illness, the oxidised nitrogen compounds, with other 
accompaniments of sewage, are to be found in excess. 
By means then of these oxidised nitrogen compounds we 
get collateral evidence throwing light on the nature . and 
probable source of the contamination of which a mere 
percentage estimation of organic matter would fail to give 
the slightest indication. 

The mistake has been hitherto that the discussion has 
been narrowed by looking at the question almost entirely 
from a chemist^s point of view. It is, however, to the 
biologist that we must look chiefly for the future elucida- 
tion of the subject, and he has a field of the widest 
range, embracing much untrodden ground, for his inves- 
tigations. 

Putting on one side the specific poisons which through 
the medium of water are able each to generate, after its 
kind, diseases such as typhoid fever, it is highly probable, 
judging from what has already been proved to take place 
in analogous cases, that dangerous organic matter is not 
poisonous as such, but acts by affording the pabulum for 
organisms which arc able to set up putrefactive changes 
in the blood of the person drinking polluted water. Even 
the conversion of organic matter mto nitrates is not a 
mere chemical process of oxidation, since we now know 
that the oxidation only takes place by the help of a 
distinct ferment. 

In the inquiry as to how far organic matter is destroyed 
in rivers, it is clearly insufficient to rely upon laboratory 
experiments in which diluted sewage is exposed only to 
the oxidising infiuence of air. This is entirely to ignore 
the agency of vegetation and of the vast army of 
organisms, identical with or allied to bacteria, which, 
being endowed with various functions of teorganisation, 
convert the carbon and nitrogen of organic matter into 
simpler inorganic compounds, these in turn to become 
the food of the more highly organised aquatic vegetation* 

Whilsttherefore duly recognising the practical help that 
chemistry can afford in the more limited scope that 
properly belongs to it, we trust, in the interest of sanitary 
science, that the emmdation of the views of so dis- 
tinguished a biologist as Prof* Hmtley may have their due 
wdj^t with those to whom these questions ore ordthardy 
referred, and will tend to promote a better understanding 


and mpre solid ground for agreement than ha^ up to the 
present seemed possible. 

CHARtES EkiK 

rmEE YEARS* EXPERIMENTING IN 
MENSURATIONAL SPECTROSCOPY*^ 

By A New Hand thereat 

11 . 

The Whole Solar Spectrum , — Could an observer, who 
had once made close acquaintance with the glories of 
symmetry resident in great A of the solar spectrum, when 
seen in the brightness of a southern noon-day, under a 
dispersion of 35*^ and magnifying power of 10, ever remain 
content therewith ? 

Never 1 if a particle of soul belonged to him ! for he 
would be imperiously constrained from that moment to 
feel that he must see the whole solar spectrum as it Is 
given forth effulgently to the denizens of the south by a 
nearly zenith sun, before he died ; or to what purpose 
would he have lived in a sun-illumined world ? 

Out, therefore, once more to Lisbon the experimenter 
and his Wife went in 1878, with the important assistance 
again of the Pacific Steam Navigation Company of Liver- 
pool ; but now, armed with a rather different apparatus. 
There was indeed the same heliostat and there were all 
the prisms belonging to the aurora spectroscope ; but in- 
stead of each of them being looked through singly and 
successively, they were now used all together, set out in a 
curvilinear line several feet long on a large table, and 
looked through all at once ; with telescope and collimator 
each 32 inches in focal length ; with magnifying power of 
20, and a further prismatic method supplanting the usual 
employment of coloured glasses to prevent false glare in 
the field of view ; and then what a new world was opened 
up to behold and admire ! 

Lines multiplied on lines and in a perfection of finish 
and refinement, sometimes of infinite thinness, sometimes 
remarkable power ; and the classic fields ot those more 
refrangible portions of the spectrum where the great 
spcctroscopists of the age, Kirch hoff and Secchi, Lockycr 
and Janssen, Huggins and Young, have chiefly gained 
their laurels, as expounders of the constitution or the sun, 
were surveyed with respect and all admiration ; but first, 
foremost, and beyond everything else, were the glories of 
the illimitable depths of solar colour; colour, the best 
leading index that has ever been invented yet, to 
simplify and facilitate the description of all spectrum 
place. 

After having got completely rid of those usual at- 
tendant impurities in solar spectroscoping, viz., chemi- 
cally coloured glasses used as shades, the large dis- 
persions now employed enhanced rather than dulled the 
solar colours ; raised one’s ideal of what wlour in lijgjht 
can be, and gave, through near fifty gradations, a definite 
and cver-tnemorable colour-characterisation to as many 
portions of the whole spectrum. 

In presence of such solar colours, it seemed to be a 
wilful ignoring of one’s best and plainest faculties to speak 
of the spectrum colours as being only 3, or S, or even 7. 
They might indeed be rather spoken of as next to infinite 
in number ; or rather still, as mitig just so many aa there 
are easily perceptible differences of spectral place ; 
for that law of locomotion of coIouDbands within certain 
limits, already discovered by the experimenter in his 
absorption sp^ra, and found equally ajmlicable to the 
solar spectrum. Confining therefore me number of 
colours to something which should give each of them a 
breadth, not likely to be overpassed by the locomotive 
effects + and - on their boundaries, tim fcfiiowing 
I of filteen spectral colours was prepat^ <}&? 

I cuesion ana criticism of each individual 
* ConUtmed from a* 
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The colour question settled, then came the measure- 
ment of the places of the lines seen therein and amongst. 
Each day the rather ragged train of some simple, some 
compound, prisms was set to minimum deviation for each 
of them in the part of the spectrum concerned, and from 
1 00 to 200 or more lines per day were securely recorded 
day after day ; until at last, afker that long and laborious 
journey throt^h all the colours and ail the Tines, not omit- 
ting to cJwonkk in appearance, as well as measured place, 
a single one amongst 2,000, at last, like huge volcanoes 
throunng out pillars of black smoke streaked with vertical 
line^ the pyerpowering forms of H* and M® hove in sight, 
and formed a fitting nalance as well as contrast in the 
violet to great A and its rhythmical pre&celwors in the 
■red: ■' 

But long) long before soundings Were touched in the 
a^^nearatice of these two smoky giants, certain questions 
Ifim tu be westled with the terms in which ali 

epecti^ places should he measured and pubUshed 


Full of desire to contribute data for theorists, the expe- 
rimenter had indulged in the prospect of recording all 
line-places in terms of wave-lengths ; and had even made 
his versatile, Robinson Crusoe sort of solar spectroscope, 
read its scales in numbers increasing as the wave-lengths 
of light do, from the violet towards the red end of the 
spectrum ; and also caused it to present the violet end 
towards the left, and the red towards the right hand, as 
with most of his predecessor’s maps employing wave- 
lengths. Further still, as he found u expedient to com- 
pare the solar spectral lines he was observing each day 
with the best maps and photographs he could collect, he 
applied a wave-length scale to each of them, made them 
all tunt their violet ends leftward, and then tried to trace 
each line visible in the telescope through all its previous 
renderings or omissions by previous observers. 

But oh ! the difficulty of carrying that principle out 
fully, with anything more than a very few leading lines. 
The difference of the differences of a diffraction or wave- 












length scale, between one part of the spectrum and 
another, as compared with an average refraction or prism 
representation, vii*, some sixteen times, was found to defy 
all accuracy by any ordinary pen or pencil, and to mislead 
or confound the eye, as to the mere physiognomy of 
groupings of the lines. Then, worse still, nature herself, 
and spectrum-forming nature too, was being fought 
against, in having scales increasing: their numbers for 
dispersion one way, when tiic prismatic deviations which ' 
produced these aispersions were going the other way. 
So at last it was determined that whatever the scale a 
pure theorist may eventually prefer to put a few spectrum 
places in at last, for his own purposes, the spectrum 
observer, in order to observe well, quickly, and safely 
throughout the whole spectrum must have : — 

1. A scale according to nature, as to the direction of 
increase of its numbers. 

2. Increasing therefore these numbers from red to 
violet, both because the prismatic deviations do the same, ' 
and because, when the temperature of bodies is gradually | 
raised, from that of the air in which we live up to such 
point tlrat they begin to be luminous, the first light given 
off is red ; and they only attain to violet light in the latest i 
and most extreme degrees of heat eventually obtained. 

3. Red therefore being the natural beginning of the j 
spectrum, and all spectral numbers arranged as above. 1 
increasing towards the rest of the spectrum, the said red i 
end requires to be placed on the left hand, so that every I 
spectrum map may be told off as all writing and printing I 
is made to read in all European countries, viz. from left : 
to right, never from right to left. 

4. Seeing that prisms will always be employed by some 
observers of the solar spectrum, and gratings by others, 
the scale to be used should be one whoso general form, 
in eq[ual parts, should divide the immense difference of 
physiognomy which exists between the spectra offered by 
these two instrumental methods ; that is, not compressing 
the red end so much as the prism does, nor compressing 
the violet so much as the grating docs ; and tliis end is 
obtained most neatly, on an equally absolute foundation 
with wave-lengths, and in a handy set of whole figures by 
adopting the number of such waves to the inch, British. 

The above points having been all fairly arrived at, after 
great sacrifices of both time and labour in the other direc- 
tion, the Edinburgh experimenter proceeded without any 
further compunction to alter his spectroscope once more, 
and make it conform in all respects thereto, Le,, to show the 
red end of spectra towards the left, and to increase 
spectral readings from left to right ; while he further 
applied new scales to his collection of spectrum maps in 
terms of wave-numbers. And then came the reward ; 
for not only did the same eye and pencil succeed in 
applying a wave-number scale more accurately than a 
wave-length one to prism-observed spectra, and make 
the correspondences between prism and grating spectra 
more numerous, perfect, and easily apprehensible, but 
the wave-number scale was found more suited naturally 
to the absolute requirements of the solar spectrum in 
itselfi Or thus, while the wave-length scale, as repre- 
sented in Angstrom's grand normal solar, but diffraction 
simctrum stretches out the red end to such a degree that 
tfiiJ lines there are so few and far between as to waste the 
very paper on which they are drawm, the wave-number 
m^od gently compresses them, or brings them twice 
as close togetner; while again, if at the violet end the 
lines are and closed packed in Angstriim's 

map that they have hardly standing room, and can 
scarcely be separated one from the other— the wave- 
number method gives them twice as much space there, in 
a map measuriii, on the whole, from red to violet, only 
the same length as Angstrom's, 

But there was a still higher reward to the experitnenter^ 
adopting the scstle w wave-'toumber, and finding he 
had more room for the violet end of the spectrum, began 


10 pay more attention thereto; for he then found that, 
crowded as were the violet lines in Angstram's diffmetitm 
map, they were hot half crowded enough; or rather that 
there were really in that part of the solar spectrum three 
or four times as many more lines still; far more indeed 
than could have been inserted on the engraved ^dates of 
the Swedish philosopher, and many more than his diffrac- 
tion grating was probably able to show. While therefore 
all strong lines throughout Angstrom's map are believed 
to have been most admirably measured, ana the far more 
numerous thin lines are also most truthfully rendered in 
the earlier and middle parts of the spcctmm — the violet 
termination, what with the imperfect showings of his 
grating, and the contracted space of the wavc-lengtb 
scale map, has not been done justice to. 

Yet this is a very material point in the physics of the 
sun ; for according to the preponderance of violet, over 
red, light, so may be assumed the intensity of the tem- 
perature of that light's origin. Whereabouts then did 
the increased number of lines in the violet observed by 
the Edinburgh experimenter with his prisms, over Ang- 
strfim with his grating, place the photosphere of the sun 
as to temperature ? 

This point, described by the experimenter in the 
Transactions of the Royal Society, Edinburgh, vol. xxix., 
for 1879, approximated to by him in this manner : — 
Having collectea from various sources several thousands 
of spectrum place observations, he reduced them all la 
wave-number scale, and then arranged them according to 
the temperatures of their sources of origin, or, as Mr. 
Norman Lockyer has since then termed it, their respective 
“ heat-levels,' ' and the following series was obtained : — 

Source of origin of spectral light, when at freezing 
poiiU as in telluric absorption spectra, has its 


maximum of lines at W.*N, place “ 39,000 

Chamber absorption .spectra at temp. 68* E. at ... 41,000 

Flame lines at lamp- flame temperatures at 47,000 

Gas-vaaium tubes illuminated by i inch induction 

spark 49,000 

Chemical lines in a inch sparks 49,000 

Chemical lines in 6 to 10 inch sparks intensified ... 51,000 

And Angstrom's diffraction solar spectrum SSi^^ 


But the solar spectrum, as observed on this occasion in 
Portugal, showed its maximum of lines at 61,000 of the 
same scale ; or indicated that the temperature of the solar 
photosphere may be as much above the highest temperature 
yet attained by man, even with assistance of electricity 
m its condensed form, as that is above the freezing tern- 
pemture of the upper strata of the earth's atmosphere. 

Lastly, ^Gaseous Spectra^— Under this term are included 
both flames, especially blow-pipe flames, in the open air ;; 
and electric ifluminations inside so-called gas-vacutmk 
tubes, such as those of Geissler and Pluck er combined. 
But in all these cases the experimenter, finding t 3 mt 
faintness of the light was the crying evil, chang^ the 
usual transverse method of looking at lines, or cones, of 
light, for an end-on view of the same. 

Trying this first for the blow-pipe, whose frame of coal- 
gas urged by a stream of air could then, by a coHimatmg 
objective applied to the anterior telescope, be i^ciy 
looked into, though directed right towards the slit --the 
increased number of lines, their steadiness and definiteness 
in all the several hydro-carbon bands—and then the 
resolving of the mere haze in the field of view into Closely 
ranked httle lines or linclets, proved an iniinitalde reword, 
as well as a priceless source of the best kind oC refisrehee- 
data in all his subseauent inquiries ; especially too betoUso 
these advanced results were procured WithotA incrisoittg 
either the temperature, or size; or combusriott motWdol of 
the-frame'at.ttU. 

Next applying the same id the 

PJucker tubes, by having their mm modified by M. 
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Salkroti, so that they could bO similarly looked at in the 
direction of the l(«)g line of the capillary— the effects 
were fofiimd almost startling in the brilliancy of the 
pHnclp^ lines (chiefly indeed at the red end of the 
spectrum^ for only weaic sparks were employed) and in the 
immense number of additional lines in almost every tube* 
spectrum examined. These results had been comtnuni* 
ckted to the Royal Scottish Society of Arts in 1879, 
before it was ascertained that similar tubes for end-on 
use in photographing the violet lines had been made by 
the eminent Dr. van Monckhoven, at Gand, Belgium, 
three years earlier. But while fully acknowledging the 
Doctor's undoubted priority of invention, and inviting him 
to communicate his first published results at one of their 
meetings^ the Society found the case already before them 
a perfectly independent invention j a part, too, of a more 
general system, and accompanied by a series of measures 
of some of the gas spectra, both in blowpipe flames and 
spark- illumined tubes, to a greater refinement than had 
ever been made before. They therefore graciously crowned 
the paper with a prize and printed it at Ml length in 
their Tmmaciions for March, 1879. 

Now some of these increased refinements in knowledge 
of the spectra of the gases referred to matters long in 
dispute before the world ; and especially to the contention 
of whether the so-called ‘^ carbon -lines "of some observers 
seen by them in candle-flames, could possibly be the lines 
of that most refractory element carbon, or were not rather 
the lines of some of the very easily volatilised compounds 
of carbon, unless all the usual chemistry of carbon be 
utterly at fault. Herein the powers of the aurora spectro- 
scope with its bright images,' its still brighter end-on 
methods of viewing gas-flames, and its easy powers of 
rotation from one; source of light to another, proved of 
inestimable advantage ; for not only could large dis- 
persions, approaching those employed on the sun, be used 
with effect, but the minutest line in one spectriun could 
be so quickly compared with a similar line in any other, 
and decided on absolutely as to whether it was or was not 
in the same spectrum place. 

Wherefom the Edinburgh experimenter proceeded in • 
the following manner : after repeating Prof. Swan's 
ancient observations and finding with him that all the 
various hydrocarbons gave more or less completely the 
same spectrum as the blue base of a candle-flame does, 
he set up for permanent reference, end -on, a blowpipe 
flame of coal-gas with common air as the best example of s 
that kind of spectrum, viz,, the spectram of a something I 
which vapourises at merely lamp-flame temperature, j 
That that thing could be pure carbon, the chemists one i 
and all declare is impossible, because no furnace heat 
can vapourise that clement; but the Royal Society, 
London, had printed a paper declaring that the unknown 
agent must be carbon, pure and elemental, because the 
author of that paper had seen the same spectrum, not 
only in rill combinations of hydrogen with carbon, but in 
those of oxygen, and also nitrogen, with carbon. This 
statement too was further strengthened by a Report from 
the Greenwich Observatory in 1877, to the effect that 
gas- vacuum tube® electrically illuminated, having been 
examineii;^re spectroscopically, no sensible or material 
diffettneris found between carbo-hydrogens, carbo- 
oxygens^,^^m the one common spectrum ; 

seen thm^ust also, it was aigucd, though very different | 
from the blowpipe flame spectrum, be the spectrum of 
pure carbon. 

But as soon as the Edinburgh experimenter tried his 
end-on vacuum tubes he found an immense difference 
between carbo-hydrogens on one side, and both carbo- 
meygens and carbo-nitrogens on the other ; for the foimer, 
thbugh with some other fisatures constant, invariably 
Showed many most brilliant hnns In the omnge, the citron, 
j^en, and the blw ; while the other tubes cither had 
nbt ^y trace at all of those lines, or only so feint a mark- 


ing as to indicate they were there as impurities and not 
as the whole contents of the so-called "vacuum-tube.*' 

Wbatwere these lines then, so peculiar to carbo-hydrogen 
tubes ? A reference to the coal-ps blowpipe flame 
showed that they were //s characteristic lines j the lines, 
too, of an e^ily dissociable compound gas therein, and 
not of an ultinmte and most refractory element ; for as 
soon as the electric sparks illuminating the tubes were 
somewhat increased in intensity, quantity, and heat, these 
blowpipe, or we may now safely csil them carbo-hydrogen, 
lines faded out of view ; while the two elements which 
had made them, viz., pure hydrogen, showed its lines, and 
pure carbon showed, not its ultimate, elemental lines 
(which nothing short of the most powerful sparks, large 
batteries, and enormous condensers far above the private 
means of the Edinburgh experiraeiitcr can bring forth), 
but its low- temperature, compound-linelet, or 
spectrum. 

Next, on examining the tubes of carbo-oxygen and 
carbo-nitrogen certain differences between them were de- 
tected, due apparently to the compound gas in each case 
being partly dissociated, and partly left untouched, by the 
simple, small induction-spaiks employed. When largely 
dissociated, then carbon bands and oxygen lines were 
grandly present in one case, and carbon bands and nitro- 
gen bands in the other; with some indications also of 
the compound's presence in either case, though never to 
the magnificent aegree of the carbo-hydrogen in tubes of 
that gas. This, however^ was merely for the simple 
reason that carbo-hydrogen is by nature a more ma^ficent 
“^li^hter-up " in luminous spectra ; just as it is indeed the 
basis of all the means yet adopted m the history of man- 
kind to correct the darkness of night ; and there seems 
little chance that science will ever find anything better 
for every kind of occasion wherein we now employ candles, 
gas-lights, and lamps. 

On further examining the carbon bands in the end-on 
tubes by a dispersion power of 33® from A to H, a pecu- 
liar structure was discovered by the experimenter in their 
component lines ; and when he found that to be as 
distinct in a cyanogen tube which contained no trace of 
cither oxygen, or more unusual still, hydrogen impurity, 
he considered it a proof that that electric spark-raised 
carbon -band (to which the chemists will probably not 
object) was the low-temperature spectrum of that clement, 
and not the spectrum, as argued by M. ThaRn, of an 
oxide of carbon. 

Many important points, therefore, seem to be indicated 
by these experiments, but with the general effect also of 
showing that spectroscopy loses much Jof its exceeding 
accuracy in power of discrimination, unless its observa- 
tion be accompanied by some record of the particular 

heat-level " at which the materials examined by it were 
rendered incandescent. 

Hence a paper on these subjects was communicated to 
the Philosophical Magazitu^ London, in August, 1879 » 
and further observatioiis are now being carried on by the 
same experimenter on a new variety of his end-on tubes, 
prepared also by M. S aileron, and giving still brighter 
spectra than before, with the same electric illumination. 

But all this is only while waiting for the aurora to 
appear, that phenomenon being the proper cynosure of 
this particular Edinburgh spectroscope. And now all men 
trust that the said aurora is soon to reappear, as the 
multifarious solar activities of a new sun-spot cycle have 
so evidently b«^n in the increased size and number of 
these spots ever since October, 1879; 
critically considered, and openly announced in NAXl^REy 
to have at last shaken off the languor of their long zniiii- 
mum epoch, and to have begun in earnest their prepara- 
tion for the new series now airly under way. ■ s- 

(Siltce the above paper was written, the first of the new 
cyrileicf auroras to come, hits been caughtV See NATtmE, 
voL JtxU p. 49a). 
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PNEUMATIC CLOCKS 

distribute tbe time with accuracy and uniformity In 
K a lai^e ci^ is a problem of p'eat utility and extreme 
in^rtance. This problem has been all but completely 
solved by the pneumatic clocks erected since March last 
in the prmci^l streets of Paris and among a considerable 
number of subscribers, who, for a halfpenny a day, receive 


tbe time from the observatory every without wind* 

ing up or any care bn their part The details of 'the 
system established ih Paris we take from an article /bf 
M. Hospitaller in a recent number of La Nai^re^ 
The system consists of (x) a central station where the 
compressed air is product and sent every minute riirough 
tbe system of tubes ; (3) a distributing system of tub^ 
with ramihcations Jo streets and houses; (3) a series bf 



Fw» t.— ©iwribuUng dock of Comprwsed Air. 


dials with pneumatic receivers established in the public j 
streets and in private buildings. I 

At the central works a steam*engine sets in motion two 
pumps, which compress air into a liu'ge reservoir of about ; 
eight cubie metres, at a pressure of five atmospheres. 
This compressed air, by means of a special regula- 
tor, is transmitted to a second chamber called the dis- 
tributing reservoir, where the pressure is kept at seven- 
tenths of an atmosphere by means of a simple automatic 
apparatus* This reservoCr is put into communication 
every minute with the main distributing pipes for twenty 
seconds by means of a distributing clock shown in Fig. i. 
The distribudng clock comprises two quite distinct move- 
ments ; the left movement is intended to set the clock 
going in the ordinary manner; the right movement is 
^cmlly intended to work the distributing valve R. 
The seconds-hand is at At the beginning of each 
minute the air of the distributing reservoir arriving 
by Mhe tube j in the distributing box is sent into 
(he mkin distributing pipes by the tube M. At the 
end of twenty seconds a displacement of the lever o 
l^ces the valve R in its second position The tube 
M then communicates with the tube k, open to the 
atmosphere, while tbe tube J no longer communicates 
either with K or with V* The valve R remains 40 seconds 
in this position, to complete the minute, when a new dis- 
placement of the valve again places j in connection with 
Hr and so on. AH these displacements of the valve are 
flfifected by means of gearings arranged in the works 


of the distributing clock. The compressed air of the 
main pipes is utilised to wind up automatically ^ two 
movements by means of the levers A and B, which are 
connected with pistons placed in the cylinders and 



Fig. b/— D ial M«chftni*m «f Street «ttd Pdvau 09ck«< 


raised every minute by the compressed irir to a ^ftoice 
exactly equal to that through which the mmor; weight hwi 
descended during the preceding minq^ . There is no 
need, thmofore, to trouble about the windb*? 
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dfs^bwtihg clock. This dodc is regulated by the Ob- 
senrato^, by hand ; but soon a special system will be 
eat^blUhed/by T^hich the exact time will be distributed 
from the Observatory by electricity. As the system is 
established in duplicate at the central works, should any- 
thinjg go wrong with one clock the other is put in working 
order in a few seconds. The function of the distributing 
clock may be peribrined by the hand by working properly, 


every minute, the three-way tap, i, which plays exactly 
the part of the valve R. 

For the system of distribution the air is Sent every minute 
into the tube n, which bifurcates into a certain number of 
smaller branches, forming so many networks completely 
separate and independent, so that a derangement of one 
of the systems does not affect the others. The principal 
tubes, carried underground, arc of wrought iron, and have 



Fta 3.— The iPneuin^tlc Clock oa the Place de la Madeleine. 


an internal diameter of 37 millimetres. The tubes placed in 
private houses are of lead, i j mm^ in diameter ; in apart- 
ments and passages this diameter is reduced to 6 mm., 
and the tube attached to the dock, in lead or india-rubber 
coveredwith sttk,i 8 only 3 mm.in diameter. Withapressum 
of seven-tenths of an atmosphere, by leaving the distri- 
bdtii^ system for 10 seconds in carnmunication with the 
dSstrffimlng mervoir, hive said; it is easy to set 

^ docks going several miles from the central works, 


notwithstanding the inevitable escape from the pipes. 
Differences have occasionally been observed between 
some of the docks, probably in most cases the results of 
mischievous meddling ; these, and other accidents, 
ever, become fewer and fewer, and will no doubt gtaduatly 
disappear. Owing to the division of the servioft into 
various distinct networks, any flaw is soon detected and 

be the form or sixe of the dial, public or 
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private, the mechanism is al«ys the same. A caoutchenc 
beUows; like that used in Walker’s pneumatic air^beUs, Is 
in communication with the main pipes, Every minute 
the pressure of the air raises it (Fig, 2) ; this bellows acts 
on a lever which draws a wheel of sixty teeth, in the axis 
of which is fixed the minutediand. The wheel makes 
one-sbttieth of a revolution; a ratchet-click, shown on 
the left of the toothed wheel, prevents any return of tlie 
wheel. The movement of the hour-hand is effected by 
means of a small train of wheels, which is not represented 
in the figures. This small and very simple mechanism 
may be placed with the greatest facility in the interior of 
existing clocks, without changing the external form, 
substituting it for the old movement. 

By means of a second bellows, the function of which is 
to wind up the bell of a pneumatic clock on a slightly 
different system, wc may establish striking clocks. The 
price of the former to subscribers is 5 centimes a day, 
the striking clocks costing 6 centimes. 

In Fig. 3 is represented the pneumatic clock of the 
Place de la Madeleine, furnished with its three dials, the 
movement of each of which is independent. The letters 
are clear on a blue ground. At night a jet of gas lights 
the interior, and the hour is clearly discernible at a con- 
siderable distance. 


NOTES 

We have much pleasure in stating that Her Majesty has been 
graciously pleased to grant to the widow of John Allan Broun a 
pension of 75/. per annum. In Nature, vol. xxi. p. 112, will 
be seen a full account of the life and works of that dwtinguished 
magnctician and meteorologist, whose life may tnaly be said to 
have beat sacrificed through his devotion to the cause of scientific 
research. 

Tub following grants have been made from the Ke.search 
Fund of the Chemical Society lo/. to Mr. Kingzett for experi- 
ment.s on the atmospheric oxidation of phosphorus ; 25/, to 
Mr. Watson Smith for the investigation of the di-napthyls and 
phenyl napthalene ; 25/. to Messrs. Bailey and Munro for inves- 
tigations of the colour reactions of certain metals and metallic 
solutions. 

Mr. Aubekon Hbrbert U anxious to preserve our ancient 
monuments, but thinks the method proposed in Sir John 
Lubbock’s Bill all wrong and unnecessarily harassing ; indeed 
in his letter in Tuesday’s Daiiy News he scents communism in 
Sir John’s enterprise. He deprecates Government interference 
at all, and thinks the only effectual and enlightened method to 
be the education of the people into an intclligcut respect for all 
our ancient monuments, a respect which would be a sufficient 
guarantee for their protection. Might not Mr. Herbert get Lord 
Norton to compile a series of reading-lessons on archeology 
after hb lordship has completed the botanical reading-book to 
which we referred last week? These lessons might take practical 
eftect ttt the course of a generation or two, by which time 
probably there would be no ancient monuinWits for populaf 
|3ro lection. The obluseness of Mr, Herbert's letter is almost 
phenomenal, 

UmVBRSiTV CotUEGE, London, is anxious to complete its 
bolldihgs, and in connection with this purpose a meeting was 
h«M^at the Mansion House last Friday, We have fretjueatly 
hod occasion to speak of the great services rendered by the 
institution to the racing and broadening of education In 
this counfj^. It has to carry out * 

Idgh Btaiidard of educatioti, but has g^ven a strong and healthy 
impulse to older InsUtutioiw, and led, directly or indlreotiy> to 
the estahlUbmont of other instl tutlons in which science has Its 
4 k phoe. Ofthe desimbilfty of comple^^ buildings of 


versity CoUhj^ there can be Ufctle doubt. The sum is 

large-^so5,ooo/. j but if Edinbtnrgh could ridse 90^000/, a 
similar purpose surehr the w^thiest city of the wealtlikst 
count]i^ 61 the world need have little difficulty in Tatsil^r the sum 
required. Of this sujn 20,000/. ha8 already been subscribed; 
about the balance we trust there will be no difficulty. 

In connection with the recent meeting to raise funds for the 
completion of University College buildings, Prof. Ray Lah- 
kester writes to yesterday's TimeSt animadverting in strong 
terms on the scandalous misappropriation of the funds left by 
Sir Thomas Gresham ^'for the purpose of providing a college 
which should rival the Universities of Oxford and Cambridge in 
the completeness of its appointments and bring the highest edu* 
cation to the very doors of the citizens of London." Prof. 
I-ankester suggests that the present representatives of the Cor- 
poration, who appear so anxious to promote the educational 
interests of the metropolis, should restoi*e “ to University educa- 
tion in London a fair portion of the sum which the Corporation 
of London, in days long past, diverted to its own benefit from 
Sir Thomas Gresham’s trust." But could not the Gresham 
funds be included in the inquiry of the Commbaion now being 
appointed by Government to investigate the whole question of 
the City Corporations ? If not, it ought to be. 

Two important accessions have recently been received by the 
Herbarium of the Royal Gardens, Kew, The corporation of 
Carlisle has transferred to it the herbarium of Dr. Goodenough, 
who was formerly Bishop of the Diocese, and who died in 1827. 
This is rich in specimens of plants cultivated at K.ew and 
Chelsea in the end of the last century, but which have hitherto 
been very imperfectly represented in the Kew Herbarium. The 
Vcjy extensive collections of mosses accumulated by the late Prof. 
Schimper of Strassburg, and upon which his well-known works 
upon this group of plants were based, has been pufehased 
(together with the accompanying drawings and notes) from Prof, 
Schimper's family by the Baroness Burdett-Coutts, and also 
presented to Kew, 

Dr. M. C, Cooke having been placed by the India Office at 
the disposal of the authorities of the Royal Gardens, Jtew, has 
now entered upon his duties as cryptogamist attached to the 
Herbarium, and will for the present take charge of the collections 
of non- vascular cryptogams. . 

Mr, H. a. Rolfe, lately a gardener in the emplioy: of the 
Royal Gardens, Kew, has been appointed by the Civil $evvice 
Commissioners, after a competitive examination, to the vacant 
post of second assistant in the Herbarium of th^ same 
establishment. 

Dr. Wooi>WAm> hot been appointed keeper of the geological 
dctxtrtment of the Britiah Museum in succession to Mr- Water- 
house, who resigned about three months ago. Dr, Woodward 
hai occupied ibe position of assl^tont-koeper in the department 
for many ye^fl, and U the editor of the Ge^o^ieett Mesamne, in 
wffiich, as w 4 l aa 4 the of the Geological Society, he 

has published numerous memoirs. 

Manv leiisons will, and already have been, drawn from the 
im|>rccedentcd ’explosion of gas in London on Monday j the 
results were disastrous enough, but wc may congratulate ourselves 
that they were no worse. Tlie science of the cxptosl^h M slmfde 
enough, as the daily papers have been telliog the public; and 
when science is properly taught in our elmnentary ^ooM 
accidents con only due to perversity, not look of knowledie. 
We recommend this explosion and its immeiBme cim 
oonsidetatiem of Lord Norton, 

Ob'R readew may remember that some 
Thomsem mode sev^ to the »eadS|»^- 
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^ <>Uf pr«9«&t system our coasts, which, he 

vholh^iiMd,; ii a fruitful sC&rce oC danger to navigation* A 
Fat^mentaty letj^r lias just' been issued contalmng a conre- 
apoUdenoe between Lloyd's Conunittee and the Trinity House on 
these suggestions. Naturally the Elder Brethren of the Trinity 
House attempt to show that their system is by no means so ua*> 
satisfactory as Sir William Thomson maintains it is, though they 
adtoit it is by no means perfect They as£ured IJoyd’s Com- 
mittee of two things— ^(i) that the lighthouse sybtem was not in 
the crude state which Sir William Thomson appeared^ to imply, 
and (a) that its present custodians were actuated by a very earnest 
desire yet further to simplify and improve it. The Committee 
of Lloyd's remarked, in their reply, dated January i6, 1880, that 
they were glad to find that they were at one with the Elder 
Brethren in thinking that some distinctions more marked than 
those already existing would be useful. They had no si^ecial 
interest in Sir William Thomson’s plan, luit they had always 
understood that his inventions and improvements in electrical 
apparatus, ^e mariner’s compass, and the sounding machine had 
been of great service to the community at large. We suspect 
there is much more in Sir William Thomson’s animadversions 
and suggeslions, the result of the practical experience of an 
eminent man of science, than Ihe Elder Brethren of the Trinity 
House are willing to admit. 

The engineers of the St. Gothard Tunnel arc stated to be in a 
fair way to overcome the difficulty arising from the falling in of 
the roof in tlie part known as the windy stretch.” This stretch, 
which is 200 metres long, and situated almost directly under the 
plain of Andermatt, passes through strata composed alternately 
of gypsum and aluminous and calcareous schists, which absorb 
moisture like a sponge and swell on exposure to the atmosphere. 
It has given the contractors immense trouble, and has fallea in 
so often that it was seriously proposed a short time ago to allow 
it to collapse, and make a bend so as to avoid the “windy 
stretch” altogether. The expedient now adopted, which has so 
for been successful, is the rebuilding of the supporting masonry 
in rings of solid granite. The rings are each four metres long^ 
so that in the event of any one of them giving way the others 
will not thereby be affected. The building is constructed slowly 
and with the utmost care ; no imperfect stones are allowed to be 
used ; the masonry is perfect, and the walls of extraordinary 
thickness— in the parts most exposed to pressure not less than 
ten feet. At the beginning of June only 34 metres of the windy 
etretch” required to be revaulted. 

M. Tresca, whose name has been connected with the Con- 
servatoire des Arts et Metiers for about twenty-five years, no 
longer belongs to that establishment. His office has been sup- 
pressed by a recent decision of M. Tisard, the Minister of Agri- 
culture and Commerce. This unexi)ected resolution has created 
some sensation in the Farts scientific world. 

We have received the first volume of the Archives of the 
DitAschc SeeivaHe^ a neatly-printed quarto volume of above 300 
pages, widi numerous plates, containing an account of the fitst 
four years' working of the Meteorological Office at Hamburg, 
1875^8, under the able guidance of Dr. G. Neumaycr, well 
known as the fiirmer Sttperintendeat of the nagstaff Observatory 
ut Melbourne, The volume contains some elaborate reports, 
among which may be speciaUy mentioned , an account of the 
aotbrhy of the Office in Uid departments ({) of Marine Meteoro- 
logy, (a) of Weather Telegraphy and Storm Warnings, (3) a 
Iteport on the Testing of Chronometers, and (4) a paper on the 
Ncm>‘periodical VariorimiB nf the Barometer. Subsc- 

quimt Anntthl vohmea OrC promieed In suocesskm, and 

we look fi^rwiurd with eonfid^^ that on addition of much useful 
ImmWedgc on the subject of be gained 

by theh; ptiblication. The Arnsr/r alreidy a llbrairy 


of 9,400 volumes, and includes that formerly belonging to Prof, 
Dove of BerUn, which Was acquired at a cost of 1,500/. 

A cuRfOVS work, impressively illustrative of the “science” 
of the Dark Ages, has just been published at Berlin, undfer the 
title -of “ Compendium der Natunvisafenschaften an der Schule 
zu Fulda in IX. jahrhuhdert.” Its purpose is to expound the 
works of Rhaban, the celebrated Abl>^ pf Fulda (788-856). 
The Abb^, under the tide of De tJumrsOf published what 
would now probably be classed as an cncyclopcedia, and as 
have said, its divisions and contents are a curious illustration of 
the state of systematic knowledge at the time it was written. 
Book I, treats of the Trinity and Angels ; Book II. Patriarchs 
and Prophets; Book HI. Men and Women six>ken of in the 
Old Testament ; Book VI. Man and the various parts of the 
Human Body ; Book IX. the World, Atoms, Elements, the 
Sky, Stars, Meteors; Book X. the Almanack and Feasts; 
Book Xn. the Earth ; Book XIII. the Vertical (?) Ports pf the 
Earth ; Book XV. Philosophers, Poet?;, Sorcerers, Idols, 
Pagans; Book XVIII. Measures, Weights, Numbers, Music, 
Medicine, and Diseases; Book XX. War, Horses and Ships, 
&c. Of course the book is full of curious mythological and other 
mysteries, n remarkable feature, however, being the important 
part given to etymology ; indeed it would almost seem as if all 
science consisted in good etymology,. 

Dr. R. F. Hutchinson of Mussooree, India, writes that on 
the afternoon of May 25 a hail-storm, remarkable for its fury, 
extensive area, and size and structure of its stones, enveloped 
that station, and Deyrab and Raj pore, at the foot of tlie hill, A 
discharge of stones as large .as pigeon-eggs opened the attack, 
and this was followed by a continuous downpo}ir of stones, 
oblate spheres as large as small marbles. The whole station 
was penetrated by these, ami it presented the appearance of 
being strewn broadcast with acidulated drops. These stones 
were of pure, clear ice, and, barring their sliape, quite 
amorphous. Not .so the large stones, whose structure and 
mode of formation were very puzzling. First, an opaque nucle- 
olus surrounded by a concentric nucleus of clear ice, and this by 
a radiating periphery. The nucleolus being opaque, w as rapidly 
frozen ; it must then have moved through alternate layers of hot 
and cold air to have received the concentric accretions of clear 
ice. The radiating periphery (which was translucent, but not 
transparent) quite puzzles our correspondent, 

A vAi.UAin.R paper of observations of the aspect of Mars 
during his recent opposition, of the red spot of Jupiter, and the 
spots of Venus, by M. Terby, appears in the Belgian Academy's 
Bulletin (No. 3). The most delicate part of the work is that 
relating to the spots of Venus, of which lie supplies ten carefully 
executed drawings. 

Captain Douoias Gai-ton gives an addre8.s to-day in con- 
nection with the Sanitary Institute at the Royal Institution. 

The 126th annual meeting of the Society of Arts w'as held 
on the 30th uU., when the Report was presented and officers 
elected. The Society is in a more satisfactory ooudition than at 
any previous period. 

Scientific Br^cticc is the title of a periodical published three 
times a year for the students of the School of Practical Engineer- 
ing at the Crystal Palace. No. 7, which we have received; 
contains several papers likely to interest young enginceni. 

Mju W- Savilm; Kent’s long-promised “Manual of the 
Infusoria” wdll be published by Mr. David Bogoe. Thecoippjete 
MS. and drawings ore in the printer’s hands. The work will be 
issued in six inonthly parts, the first of which is to bo ready in 
October, 






^ Ibt of members of the Institution of Civil Engineers bds 

beeti^^i^ trhich it eppeers that (here are now on the 

ImoKs 1 ; it X 7 members, 1,499 associate members, 579 associate*, 
x8 honorary members, and 657 students — together 3,770 of all 
claasea At the same period last year the numbers of the several 
clawaswcre 1,148, 1,200, 622, 17, and 591, making a total of 
3*S78» (showing an increase at the rate of nearly 5i per cent, 
^tiring the past session the elections have comprised 2 honorary 
members, 43 members, 129 associate members, and 15 associates; 
and 160 students have been admitted. 

A COMMISSION appointed on November 27, 1879, has visited 
the five French provincial observatories. A report has been 
written by M. Leewy, sub-director of the Paris Observatory, 
discussed at a meeting of the directors of the establishment, 
approved by the Minister of Public Instruction, and published 
by the Journal Official on June 29. 

In a report which he has lately j-ent to the Foreign Office, the 
acting Consul-General at Bangkok remarks that the year 1879 
will long be memorable in the provinces of Battambong and 
Chantaboon for the discovery of valuable rapphire mines in that 
part of Siam. Mines of inferior value have long been known in 
the neighbourhood, ar.d about five years ago new mines were 
discovered by a native hunter. Being, however, in a very 
remote and secluded position, it was long before their fame 
spread to the Burmnn and Indian gem-traders and miners. 
Eventually they became more widely known, and large numbers 
docked to them, especially from British Burmah. ^'he largest 
sapphire hitherto found weighed, according to Mr. Newman, 
370 carats in the rough, and when cut turned c ut 1 1 1 carats of 
the finest wrater. The ruby, onyx, and jade are also found in 
the district, but are apparently of inferior quality. 

The Livtrpaal Coi 4 rur understands that the telephone has 
been successfully laid down from Childwall Church, Liverpool, 
to the house of a lady half a mile off w'ho is unable to go out ; 
the chants, hymns, and lessons arc distinctly beard, but only 
fragmentary sentences of the Fennon can be caught. 

We ?cc from the Otago Witness of May 22 that Prof. Black 
of Otago University has commenced a second course of public 
lectures on chemistry, in continuation of the course last w inter, 
to which we referred as having been attended by teachers from 
all parts of the province of Otago, many of them coming 
distances of sixty, seventy, eighty, and ninety miles. The 
present course promises to be quite as successful. The Witness, 
We arc informed, publishes the lectures in response to several 
requests, and in view of the heariineFS with wdiich the course 
(both of Inst year and this) has been received, 

Mk. J. Lee Jaedine writes from Capcl, Surrey : — ** I felt : 
what may have been the tremor of an earthquake on Sunday, | 
June 27, at 9 p.m. I was sitting with friends talking and reading | 
on the ground floor of a home close to a road, and noticed a low 
rumbling lasting two or three * econds ; this was repeated five or 
six limes in the course of four or five minutes sounding so like 
the noise of wheels that I watched for a cart, but in vain. The 
last three or four times the rumbling was accompanied by a slight 
vibration sensible only to the feet. It was felt also by one of 
my friends, who remarked upon the curious sensation.’^ 

TiUKE was a severe shock of earthquake at Brieg, Sw itaer- 
land* on Sunday. Many buildings were injured, but, so far as k 
known, no lives were lost. The movement was also much 
at Zermatt and Bdalp, and very sli^tly at Geneva, 

M. Ferry, French Minister of Public Instruction, presided at 
the first meeting of a commission established for the improve- 
ment of popular publicaHons, It has been resolved that a suV 
commission shall decide what wcurks shall be rewarded and what 
imbjtcU proposed by way of comped^ 


In a Work pnbl^^ Dr* Ki^x of Philipj^e* Algeria, 
on figur^a de I’Alg^rie,” it is 

marriages more proHfic than in France, the mean 
of children being 3’d7 in the colony, as contrasted with 3 In 
the mother country. In the first twenty years after the French 
occujation it Was taken for granted that European cWld^ 
could not be reared in the eoloity* The increase of the Europ^n 
population k very remarkable ; in 1830, 600 ; ten years afterwards, 
27,000 j twenty years, X25,oooi thirty years Roo,ooo ; foi^ 
years, 271,000. In 1680 the number k not yet known, but is 
probably 400,000, having been found 323,000 in 1876. 

We have received the Calendar of the "Tokio Daigulcu,” or 
I University of Tokio for 1879-S0, This university seems to be 
quite as complete in all its departments as any similar institution 
in this country, and the education provided seems, to judge 
from the examination papers, thorough. The place given to 
science is what it ought to be, on an equal footing with any 
other department in all respects. An interesting historical sum- 
mary is prefixed of the introduction of Western learning into 
Japan. 

The of the Miners* Association of Cornwall and Devon 

for 1879 shows that the Association continues to do good w ork 
among the mining population of these two counties. The 
numbers attending the classes continue to increase, and the 
instruction given is well calculated to be of great service to a 
mining population. The Report contains a paper by Mr. A. T, 
Davies on the Phenomena of the Heaves or Faults In the 
Mineral Veins of St. Agnes.** 

We have received 'a very favourable Report (the 22nd) from 
the East Kent Natural History Society, The Report contains 
several good papers read at the meetings of the Society, the 
most important and the longest being that of Capt. McDaklti, 
♦‘An Outline and Index to the Geology of East Kent.'* 

We are asked to state by Mr, Walter Baily (not BailHe) that 
in our report of the Physical Society last week, p. 210, second 
column, line 29, notes should be nodes. 

The additions to the Zoological Society's Gardens during the 
past w eek include a Rhesus Monkey {Afaeaeus erythraus) from 
India, prerented by Mr. Fred. Felix ; a Banded Ichneumoxi 
{fferpestes fasciatus) from East Africa, presented by Mr. H. 
HaU ; a Common Marmoset {//apale jacchus) from Brazil, pre- 
sen*ed by Mr, T. Douglas Murray, F.Z.S. ; a Java Sparrow 
{Padda oryzivora) from Java, a Spotted -sided Finch {Amadim 
latkami), a Chestnut-eared Finch {Amadina castanotis) froin 
Australia, two Chcrinut-bellied Finches (Afunia ruhro-nigra), 
a Yellow-bellied Liothrix [IJothrix luteus) isom India, two Red- 
beaked Weaver Birds {Quelea sangumirostrh)^ a CHmsoin* 
crowned Weaver Bird {Buplectes flammieeps), a Paradise Wbyd^h 
TMcA {Vidua paradises) from West Africa, a Brazilian Tanajg^r 
{Ramphocaius hrasilius) from Brazil, a Bearded Tit (Calama- 
phUus Harmicus)^ European, presented by Mr. St. Juljen 
Arabih; two Common Peafowl* {Pavo erist&ia) from India» 
presented by Mbs Wcddwbum ; a Slend<lr-billed Cockatoo 
{Liemetis ienuirostris) from South Australia, presented by Mir, 
H. F. Bussey; a Jaguar {Fdis owfw), two Huahacos {I*ama 
hmnacos)^ two Coypu Hats {Afyopotamus ^oypus\ two American 
Bam Owl* {Sirix Jtammea) from South America, deposited ; a 
Cereopiis Goote {Cereepsis ncm^koUandiee) from AnstraUa, a 
Doubtful Toucan {Ramphastos amhiguus\ from Unit^ States of 
Columbia, six Chinese Quails {CoturtUx ehinmds) from 
two American Kestrels {Tinnuneult^ sparverM) Trohi Ameribib 
an Ocellated Monitor {Mmitor oeeila^) |nom' M^eet Africa, 
purchased ; a Red Deer {Cenm ehpdm)^ A Reevkt^s Mmvtjeo 
{Cmmius fwpwj), bom in the Chyittm, Uj(diuid Cto 
hrri ' ' 
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OCW AST^OmMlCAL COLUMN 
YARiABiBKjsiJtriJl liKAR f Tauri, ^ there has 
be^ no mentiart ql late of observation of the vicinity of the 
nebula disOovered ttear C Yauri on October 1S55J by 
Chaoornac^ at Vspcva, and ^ vrlucb be found not the least trace 
ia Koveml^r, t 86 b, it may be nevertheless hop^ that attention 
ba^ bean directed to the neighbourhood, even if with negative 
rmUs. As we do not hud a sufficiently detailed account of 
Chacomac^s experiences bearing upon this nebula in our astro- 
nomical treatises, we may recapltul^e them here. 

Chocomac tells us that wIm constructing, at Marseilles, the 
chart No, ty of the Atlaa employed in the search for small 
planets, he registered between December 3, 1853, and February 
BO, i 854» a great number of stars in this part of the heavens, 
and amongst others he observed, from Januanr b 6 to 31, a star of 
the eleventh magnitude, the position of which for the beginning 
of 1S52 was in K, A, 5h. aSm. 3S*6s., and Decl, + ai® f 18". 
At that time and later he did not perceive any nebulosity about 
it ; at the Observatory of Paris on September i and December 
17, 1854, with a reiractor of ten inches aperture he did not 
detect any such appearance. On October 19, 1855, in verifying 
the chart of this region, be remarked a faint nebula about the 
htar and delineated it upon the map. He was then, as be says, 
far from thinking that objects generally considered to be masses 
of small stars could vary tu brightness like the isolated variables, 
and attributed the degree of visibility to the greater or less 
degree of transparency of our atmosphere. But under the idea 
that the nebuIo,sity might really be a distant comet, he endea- 
voured to repeat his observation on following nights, though 
from clouds and moonlight it was not till November 10 that he 
could satisfy himseU that the object was precisely as he saw it 
on October 19, liaving changed neither in position, extent, nor 
form. It brightness was particularly remarked on January 27, 
1856, V’hen it is recorded : “Elle offre Tapparcnce d’un nuage 
transparent qui semVilc reflecter la lumiire de Tt^tovlc ( Taureau, 
ct son aspect tout different de celui dcla nebulcuse 357 (Herschcl 
n. ) nc fait naitre aucunc id^ de points stcllaires visibles sur toutc 
r^teiMu de sa surface. Cette nebulcuse d’ Herschcl se prisentc 
cn effet comme un amaa d’^loUcs qui s’aper^oivent distinctement 
sdpari^es les ones des aulres mcme avec uo faible grossissement, 
tandis que le souvenir que je garde de la nebulcuse variable nc 
l*a fait comparer h. un legcr drrfi'S/rahts sin 6 de bandes paralleles ; 
cette desaiption est, du reste, en toute cunforme au dessln de la 
carte.’' 

From the end of January, 1856, until November, 1862, the 
dates of comparisons of this^art with the sky were not recoided, 
but on the 20th of the latter month Chacornac failed to see the 
least trace of the Nebula, though the star of the eleventh magni- 
tude, upon which it was formerly projected, remained of pre- 
dsely the tame brightness. On frequent occasums subsequently, 
before notifying hU discovery in April, 1863, he could sec no 
vestige of nebulosity with the instruments at the Observatory of 
Faris. With regard to the appearance of the nebula Chacornac 
remarks : EUe offrait une forme presque rectaiigulaire, dont le 
plus grand c6t^ mesurait un arc de 3 minutes et demie, et le plus 
petit 2 minutes et demie.” The eleventh magnitude, according 
to his position, precedes f Tauri, 12 ‘ 6 s,, and is 4' 26" north of 
that star; it appears to be No. 907 of the zone 4 - 2i® In the 
where it is rated 9*4m , the scale of magni- 
tudes in that ca^ogue not being identical with Chaconuc’s. 

In the same neighbourhood is a variable star notified by Prof. 
Julius Schmidt, which follows the bright nebula h 357, about 
23"8 s., ^th 4''2 less declination. It is No. 894, zone 2i* in 
the I>Mfvkm$ 4 s/cruttBt and there called 9* 5m. According to 
Schmidt’s obeervatlons it was 8'9 February 4, 1861, iri2 on 
March 21, t86a* 9 on January 9, 1864, and to at the end of the 
same year; hefound its place for i86ro in K.A. 5h, 26m. 337 s.t 
and Decl. + 21" sef 47^ ; a twelfth magnitude follows it 37s., 
about 1’ 18" to the south. 

THB Grbat Comet of 1880.— Dr. B. A. Gould has calcu- 
lated a third parabolic orbit for the southern comet which he 
£ocU to represeut Ids obsemtions tery closely; the elements 
arc. Jr*:.- 

feribdioo passage, t 88 xh January 27*4*170 WashingtonM.T, 

Ixmgttttde of p^theBou ... tdo it to ) Mean equinox, 

„ aaceadiugnode 7 7 S® T tS8o‘o 

, ... ... 

liog. of perihelion dista 77 “» 0 ® 7«4 

Motlon-^wr-igradfe. 


He has also Computed an ephemeris for Febnmi^, from which 
we extract posiUons and distances for the period daring which 
the tail was visible. 

mmn fmn. 



JUght Ascension, 

X>eclifladon. 

Loff. dUunce firoiit dm 


b. m. Ik 


£tS^h. 

Sun. 

Feb. 2 

... a* 47 3 ^ ... 

-28 57*6 . 

.. 9-8685$ . 

■ 9 * 533*9 

3 

... aa 3 4 ... 

30 8*8 . 

.. 9 ‘ 8 S 7 *« 


4 

... aa 19 la ... 

31 10*8 . 

., 9'84799 • 

. 9-63392 

5 

• ■ M 35 54 ... 

32 yt , 

., 9*84064 


6 

... aa 53 I ... 

32 44*9 . 

.. 9 ' 53 Sa‘ • 

9-69139 

7 

... 23 10 24 ... 

33 

.. 9 ‘ 83«67 


8 

... 23 27 $2 ... 

33 3 S *8 - 

.. 9 ' 8 a 994 . 

9-74677 

9 

... 23 45 »3 

33 44 9 .. 

,. 9-82997 


10 

... 0 a 17 ... 

33 43 *« .. 

. 9 ‘ 83 » 6 S • 

9-79336 

11 

... 0 18 55 ... 

33 33 '* - 

• 983487 


12 

... 0 34 58 ... 

33 *37 

• 9 83949 •• 

9*83333 

13 

... 0 50 20 ... 

32 47 'o 

• 9*84538 


14 

... 1 4 57 ... 

-32 14-0 .. 

• 9*85*37 •• 

• 9*86853 


ITiis gives the least distance of the comet from the earth o‘6757 
of the earth’s mean distance from the sun at about 6h. a,m. 
Greenwich time on February 9. 

The Diameter of VESTA.---Prof. Tacchini has taken 
advantage of the recent favourable opposition of this planet 
to measure the apparent diameter, which with a power of l,oco 
on his refractor he found to be, on June 9, i”*7o6. 'Phis value 
reduced to the mean distance is about double that resulting from 
Secchi’s observation at the opposition of 1855, when he judged 
the apparent diameter to be a little less than that of the first 
satellite of Jupiter, or about o’'*8, but ** molto piii debole di 
luce, e di colore ranciato carlco.” For distance unify ^ Tocchini's 
measure gives i”‘96, and Secchi’s estimate i"*oi. Probably we 
may hear of other measures of Vesta at the opposition of the 
present year, made with large iustrumenls. 


GEOGRAPHICAL NOTES 

The collections in natural history and ethnography brought 
home from the coasts of Siberia and Eastern A^ia by the Vega 
are to be exhibited in the old haU of the Royal Iribmry at the 
Palace, Stockholm. The exhibition was opened yesterday, and 
Baron Nordenskjbld invites naturalists aud geographers to visit 
the collection. 

At the German Athenaeum last week the Chevalier Ernst von 
Hes^e Wartegg gave a lecture on his recent travels in North 
Africa, comprising chiefly the southern parts of Algiers and 
Tunis and tne rarely-visited frontier regions between these two 
countries, fterr von Wartegg’s 'principal aim was the thorough 
revision and completion of the very defective Tunisian map of 
the French General Staff, edited in 185^ and the investigation of 
the Schott region in SouUiern Tunis, adjoining the Lesser Syrtes. 
The first object W'as, according to the lecturer, satisfactorily 
completed by the substantial aid of the Tunisian Government 
and the foreign consular body at Tl'unis. To point out a few in- 
stances of the deficiency of the French maps, Herr von Wartegg 
mentioned the large river Kassab, a tributaiy of the Medjerdah, 
which in the map empties into the Mediterranean about 200 
kilometres from its actual mouth. I.arge lakes are entirely 
omitted, and- cities invented which do not exist The main fault 
of the map is the error cous spelling of the topograjihy, Frenchi- 
fying and mutilating nearly every name, For instance, the Arab 
word Sandjak has been turned into “Saint Jacques,” &c. Re- 
ganUng the well-known project of Capt. Kou^ire and M. de 
Lesseps, the lecturer states that neither the geological formation 
nor any other sign indicates the former connection between the 
so-called “submarine basin” in Southern Tunis and Algiers, 
and he believes, contrary to the san^piine dreams of Capt. Kou- 
dairc, that it never was connected with the Meditcmuieau- Ac- 
cording to his observations the submarine l^in in the interior 
approaches the coast only at a distance of about seventy miles, 
and the canal to be constructed across the isthmus would have to 
be therefore of that length. The cost of such a U'ork, rivalling 
the Suez Canal in magnitude, wcadd never be in pro]^rtion to 
the benefit derived, which Utter is entirely doubtM. No 
thorough inreetigation of the region, was ever mode, and Us re- 
sults wqutd never be ceitain, as the constant vUmation of the air 
in this hot climate and the deceptions caused 'Ify frequent fitia 
mor^amt render sdenttfic measuremients vtfy ptohilematic. If 
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the l^connection between the two beelns were to be establish^, 
eWe <ff the most nourishing cities of the Schott region^ like 
Tooeer and Nenhta» woidd be submerged by the floods, mad 
most probably all the large date-tree forests of the Djerid de- 
stroyed by the change of climate and the increased moisture, 
Herr von Hesse Wartegg spoke at length of his travels through 
the Kegency, and mentioned some curious meteorological and 
botank^i observations. The traveller brought hack with him a 
largo collection of plants, ethnological objects, and insects, as 
ireil as drawings and photographs. He will exhibit his coUcc* 
tton*at his lecture be^re the British Association at the forthcoming 
Swansea meedng. 

The new number of the Geop’aphical Society's Proceedings 
opens with the presidential address on the progress of geo- 
graphy, in which the chief space is devoted to the Arctic regions 
amf Africa j it is supplemented, however, by a summary of 
Admiralty and Indian surveying operations. A letter is next 
given from Mr. James Stewart of Livingstonia to the Free 
Church of Scotland, furnishing a further account of his recent 
explorations north west of Lake Nyasaa, up to the south end of 
I^ake I'anganyika, and which was nccompanied by valuable 
longitude observations, The latter is illustrated by Mr. Stewart’s 
route surveys, which are of great value from a geographical 
point of view. Among the notes information is given respecting 
Dr, I^nx’ progress in North-Western Africa, which had reached 
the Foreign Offlee through the British Minister at Tangier* Dr. 
Lena is stated to have crossed the Atlas, and Moorish protection 
being refused him beyond Tcrodant, he has pushed on alone 
towards Tlrabuctoo and the Soudan, disguised as a Mohammedan 
doctor and accompanied by a Moor named Hadj Ali. There 
arc also interesting particulars respecting tlie movements of a 
Roman Catholic missionary expedition to the Malabele country 
and the Upper Zambesi region. 

Signor Fraccarom, the delegate of a society formed last 
year at Milan for the development of commerce v ilh Central 
Africa, has lately paid a visit, in company with Emiliani Bey, 
to the centre of the Darfur province, which he found in a state 
of desolation from the recent wars. After a vain attempt to 
reach the summit of JeUel Si, a lofty isolated peak in the jcbcl 
Hurra, he returned to Khartum, whence he expected to proceed 
on a journey up the Balor cl Ghazal. 

Cot; NT Louis Pennaxzi U about to undertake a journey in 
Abyssinia and the neighbouring region. He proposes to start 
from Massowah and visit the city of Gondar and Mount Debra 
Tabor, hoping to find King John and obtain from him an 
escort to accompany him through the Gojam province and to the 
Blue Nile. Thence he will proceed in a west -south-west direc- 
tion, following the Sobat and the White Nile along the eighth 
parallel, and eventually join Signor Gessi. 


NEW METALS 


l^JTHIN a period of about two years the chemical world has 
been startled by the successive announcement of the 
discovery of no less than fourteen^ new elementary bodies. All 
of them arc classed as metals, and eleven ai-e said to belong to 
the yttrium or to the closely -allied ccrbim group. Without 
pausing to examine the advisability of announcing the discovery 
of a new element whenever an unknown reaction crops up, we 
purpose to give a brief account of these discoveries, and to 
investigate, as far as possible, what claim they may have to be 
honoured with a plaae in our lists of the chemical elements. 

In July* 1877, M. Sergius Kcm published * the discovery of a 
new metal belonging to the platinum groups, to which he gave 
the name davynm. The davyum was, he sedd, contained in the 
latte*' portions of the platinum ores precipitated by hydrogen at 
106* together with the rhodium and iridium. The metals having 
'been heated with bariom chloride and chlorine in the \miX 


manner, the rhodittm and iridium were fractionally precipitated 
by acid aodlum sulphite, and the davyum contained in the filtrate 
thrown down wldi ammonium chloride and nitrate. From this 


dotible ctdoride an ingot of the metal weighing o 'ay gramme was 
obtained. The profiles of thU metal and its compounds, as 
stated by Kem, all s^grec more or less closely with those of 
the other plaUunm xneta4* It i« difficultly mible, dissolves 
only lu reg^i po^sses an atomic weight of about 100, &c. 


* M. de Bt^bawdraij'a gUHhim, the eristenee of which has Uw 
boon fuUy osud^Khed, is not fni^ded in tbis number. 

» CA/wOtfO/ AVwj, vol. xwsvi. p. 4» 


Its specific gravity i#, however, said to be which is lower 
than that of any other mutal of this group, but ap^xtoto^s to 
a mixture of rhodium \rith a little iron. The chatafetorl'stic 
seaction hs stabd to be the red colour produced by potassium 
sulphocyanata, but unfortunately both iron and ruthenium 
produce the same rUSnlt, and M. Kern docs not tell us what 
means he has adopted to get rid of traces of these and the other 
platinum metals, or to convince himself that they were absent. 
It is to be regretted that no protest, except a letter of Mr. W, H, 
AUeu,^ has been raised agamst this endeavour to foist^a "new 
metal” upon the chemical world, and that too by a chemist who has 
signallised himself by such inaccurate results in other directions. 

Turning now to the recent additions to the yttrium metals, we 
have in the first place to notice a contribution by Mari^ac. 
In the summer of 1878, after examining the earths from gado- 
linlte to establish the existence of terbium, this diCmist was 
induced to attempt a further separation of the erbia obtained in 
the course of his experiments. These investigations led to the 
discovery that this pmk earth contained another white earth with 
a somewhat higher atomic weight, and whose salts gave no ab- 
sorption-spectrum. To the metal contained in this eortli the name 
^Uerdmm* wa*; given. These results have recently been fuUy 
confirmed,^ and we may accept the existence of this metal as an 
established fact. Marignac gave some of his specimens to his 
colleague, M. Soret, to examine spectroscopically. The latter 
chemist, operating with sunlight and with a spectroscope of high 
dispersive power, found that certain lines in their absorption - 
spectra did not agree with those of erbia, and that this was 
particularly the case with regard to the violet and ultra-violet 
portions of the spectra. From these results he was led to 
suspect the presence of two new earths, one of wbieh he named 
provisionally X, leaving the other unnamed,* All attempts to 
separate either of these earths were, however, futile. 

Shortly afterwards Lawrence Smith tpublished ^ the results of 
some investigations on these earths obtained from the mineral 
samarskite, abundant in North Carolina and other American 
localities, instead of from gadolinitc. As the result of his inves- 
tigations he announced the discovery of a new' earth, to which, 
however, he gave no name. It W'as, he .said, a yellow earth 
possessing most of the properties of terbia, but differing from it 
m some reactions. Marignac, who received a sample of this 
earth, found,* on examining it, that its properties did not differ 
appreciably from those of terbia, and we may very well accept 
liie verdict of this distinguished chemist. Lawrence Smith also 
stated that the earth called X by Soret had been discovered by 
him in samarskite about a year previously, and had been named 
mosandrupt. He has since admitted^ that the salts of this 
metal give no absorption-spectrum, and he has furnished us with 
no details as its special properties, mode of separation, dre,, 
which are conclusive enough to admit of its immediate recog- 
nition as a new metal. 

We now come to a number of new ” metals all belo^ing to 
the same group, and mainly distinguished by slight dilftrenccs 
in the absorption -spectra of their salts and in their atomic 
weights. The earth named X by M. Soret, as well as the 
one ne left unnamed, have been already referred to. Besides 
these, two new metals have been announced by M. Ddafontaine,* 
which he has named fhiUipiufn and decipium. The former is a 
yellow earth with an equivalent between that of yttria and terbia, 
the latter a white earth with a higher equivalent j bodi possess 
indistinct absorption- spectra. M. Soret, who has examined the 
abson^tiott-spectra very carefully, thinks it fprobable® that the 
mixture formerly known as erbia may contain jhiUipia or hia 
unnamed earth, together with the earth K and the real erbia, 
besides other earths giving no abaorption^pectra. Of deciplum 
we have no confirmation. These earths have also been investi- 
gated by Cleve, in conjunction withThaldn. They came to the 
conclusion that there arc three distinct earths which yield 
absorption spectra in the old erbia.'* These they named tkmum^ 
kednmmL^^ the real erbvupt. Subsequently they have admitted ^ * 

* Aiovi. vol xxxvi. p. 33, 

* Arch, des .SW., et nal , vol. biiv. p, lox, 

aNilwft, dfiul cA, GaeU.,y, xlu, 0.550; Hunuudxe, 

Reports For 1871^"; Lccoq de boisbftutlmn, C0tn/>, UxtVHl. ix 

^ArcA^ d*s Sci,, fine, t vol, 

Jiend., vol. Ixxxvii. p. 146. 

« ArvA, des Sci, eenai,, Jjeui. p. tya, 

7 CpmP> vol. Ixxxlx p, 478. 

a Copip, Pend.f vol. bcxxvli. pp. S501 Cm. 

0 vol.IxUr. p. 99. ' 

* CwmA vol. IxxkU. p. .478. 

*» vol. htjuwt. p* 708. 
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M, Sorqt )stts twriotity lA tfei! 4 i»c 6 very of thtst new eortlt^, 
flltkoe th^ ftb«wyrptio4i'-5i»eetrttm M holniiuiii coinddes exactly with 
' tbtft of the yAfth Arid Hiallttin is probably the snitie as the un- 
'^tned eartn Of Sotdt or the phiUlpintn of Delafonta^e. Hie 
eeistenee of these thtee earths in the yttiria g^ronp Is also acknoW- 
'viedig;«d to some extent by Marigfnac i^ it may therefore be eon* 
ddered tolerably certain that these new earths arc really contained 
in this ^roup, whatever names they may ultimately receive. In 
connection with this we must not omit to mention the investi- 
gations of M. Lecbcq de Boisbaudraa. ife has confirmed the 
results of MM, Soret and Cleve concerning the three earths 
mentioned above, and even thinks that he has obtained suflteient 
evidence of a fourth, named samarium* He admits, however, 
that its separation h loo tedious to allow of its extraction in a 
state upproacliiug purity* 

In ojpwnting ujKin the mixture of earths formerly known as 
crljia Kilson was able to i^parate, besides the earths giving 
absorption-spectra and besides ytterhia, another white earth, 
whose salts gave no spectrum and which possessed a low atomic 
weight (about 45). The new metal contained in this earUi he 
named scandiunii^ and he states tliat it is distinguished by a 
special spark-spectrum. These results have been confirmed by 
Clevt^* and he has remarked that many of the properties of this 
scandium agree closely with the metal whose cmstencc was 
predicted by Mendelef under the name of eUabor. 

The followiug are a few of the more striking of these 
resemblances 


Elcabor Scandium 

At. wt, ==44 At, wt. = 45 

Only oxide = EbjO^ Only oxide = ScjOg 

Tile oxide 18 white, infusible, and nearly allied to yttria, 

S.G* of oxide — 3'5 S.G. of oxide 3*8 

On the other hand it is difficult to understand how a metal 
with such a low atomic weight could remain associated with 
others possessing atomic weights three or four times as great 
throughout the long process of fractional separation. According 
to all analogy with yttrium, terbium, and erbium, it ought to 
remain with the first of these. The following table of the 
metals of the yttrium group will illustrate the present state of 
our knowledge with regard to them. The atomic weights are 
calculated on the supposition that their oxides are of the general 
formula MgOs— those in italics give distinct absorption -spectra ® 


^ Scandium (?) Sc == 
Yttrium Y =: 

l^obably \ X 

identical J lUJmium 
Terbium ... 

Ya !.*; ;;; 

Brbium Er 

Ytterbium ... Yb 


89 

in 


Tr = 147 

bp ii: 159 
.. 149^4 


1567 

172 


(Nilson) 

Bunsen and Cleve) 
(Dehvfoutaine) 

I 

> Undetermined 

I 

(Marignac) 
Undetermined 
(Delafontaine) 
(Marignac) 
(Marignac) 
Undetermined 
(Marignac) 

It must also be remarked that Delafontaine has suspected that 
the didymia obtained from cerite differs from that from 
samarskUe, although Lecoq de Bolsbaudran and L. Smith have 
since shown that the absorption-spectrum of the didymia salts 
may be considerably altered by making the solutions strongly 
acid, &c. And it is of course open to question whether some of 
the spectroscopic differences ascribed to different metals may not 
be due to dilfereacea in the concentration, acidity, &c., of the 
solutions emjdoyed,* : 

It oidy reutains to mention the newly-discovered metals— 
and Ihe formed was announced to English 

theausU some twelve months ago by Dr, T. Dahll/ It lyhe 
says, a white metalj allied to copper Ju many of ite properties, 
but ;^th a meltUig-pohit of about 350** C.. .and a specific Wavity 
i atpmto wi^hf would lie between 141*6 and 
( stated by M. A. 


Scacchi fo be present in a 
in the fissures of the erupt] 


incrustato found on Vesuvius 
df 1631, It is, he says, I»«wnt in 






the shape of a ved metallic acid, giving colourless salts with the 
alkalies. Many of its jvroperties agree with those of molybdenum 
or vanadium, t^tkttlarly the ktter, though 
that both these ibemls are absent. Of numetUud^ data only the 
nroportiott of silver in the silver salt is ^ven. ^ This is stated to 
be 48*6, while the cbrwspond mg vanadium salt it would be 
Sa'i> a' coinctdence -too dose to be disregarded.' Up to the 
present we nie without any confirmation of the existence of theie 
two metals, and; we catiUot do otherwise than suspend judgment 
on them for a time, ’ 

Indeed the scepticism which the chemist, in common with 
other Rcioiffific' men, ought to practise cannot be too strongly 
insisted upon; Kc" dSscovciy such importance as that of a 
new element should be geriemWy accepted urttU it has been sub- 
mitted to a series of rigorous cbnlfiwhatory tests. It is obviously 
so much' better to defer definite judgment until sufficient facts have 
been collected than to accept a has^ cofiolttsioh, probably based 
only upon otte or two anomalous reactions, How often ithappehs 
that the chemist describe a reaction not as he saw it, but as he 
thought he saw it, or as he hoped to see it 1 Even in cases where 
the reaction possesses some peculiarity too Utile attention is ofto 
paid to the effects which] even traces of other substances may 
produce, or to any extraordinary conditions under which the 
experiment may be made, and the chemist at once iinaginets that 
he has discovered a **new element.” Time talone will prove 
how many of the fourteen substances enum^ated above will 
pass the ordeal of further and perhaps more rigorous investigations. 

T. S. HuMPriJOE 

Since writing the above M. Marignac has published on account 
of some investigations on the earms contained in samorskite*^ 
He divides these earths into four groitps, according to thdr 
solubility, in a saturated solution of potassium aidphate \ — 
p.) Those earths soluble in less than 100 parts of the solution. 

(ii.) Those soluble in lOo to 200 parts. 

(Hi.) Tliose only slightly soluble, 

(iv.) Those insoluble. 

Group (i.) contains only well-known earths, and particularly 
yttria and terbia, 'Hicir equivalent was always below 119 
(oxide ass MO). Group (U.) connists of earths wUn an equivalent 
between 119 and 115, It contains traces of the preceding and 
following groups, but princii>ally consists of a pale yellow earth 
with an equivalent of about 120*5, and without any absoi^^tion 
spectrum. This earth he provisionally calls Ya ; its properties 
do not agree with those of any of the others of this group men- 
tioned above. Group (Hi.) contains a considerable quantity of 
terbia ami didymia, together with a colourless earth yielding an 
absorption-spectrum agreeing with that of Uelafontaine's deemia, 
or better with that of I.ecoq de Boisbaudran*6 samaria* This 
earth he calls Yj8, and he Is of opinion that decipia, aamaria, 
and Y j8 arc practically one and the same earth. The equimleut 
he makes n5'6 (oxide = MO), which w'ould give an atomic 
weight of 149*4 (oxide M«Os). Group (iv.) consists principally 
of didymia, together with considerable portions of the other 
earths, which it is almost impossible to completely separate. 


UmVEBSTTY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.-- -At q'rmity College one Millard Scholarship* 
tenable for four years during residence, and of the annual value 
of So/, w’ithout limit of age, will be awarded in Oct©l)er next 
for proficiency in natural Bcience if any ca^idate of sufficient; 
merit offers himself. The subjects of examination will be che- 
mistry and physics. Candidates may, also offer mathematics, if 
they wish to do so, and give notice a wfeek before the examina- 
tioa, Special weight will be attached to excellence in one or 
two subjects, rather than to a less thorough knowledge of all. 
The scholar elected will not necessarily l)e required to commence 
refrtdentie immediately. The same papers will beset in chemistry 
and jdiysics as in the examination for the Natural Science 
Scholawhip at Exeter College. Every candidate will be con- 
sidered AS staxkding at both colleges, unless be makes a statement 
to th^ contrary ou entering his name. Candidates are re<mested 
to state which college they would prefer in the event of their 
being elects at both colleges. The (nresident will 
naoma 6f candldales, and th^ testimonials of character, on 
Wednaday, October 13, between B and 9 p.m. 

• xffi. p. 9^1 ’NATVaa^ Vohxxi^p. 400^ 

* Vtfl. KC., p. 899. 





■ SCIENTIFIC SERIAIS 
of the tinman SoeUty of Nnv South Wake^ yoL 
iv, 3 ^ 3, 1S79L contain* t—W* A, Hogwell, on the Australia 
Amphipooa, with thirteen pUtes, describes many new gpeoe* 
ana several new genera ; or these latter, one, Amaryllis, is un- 
fortnnatelv already &tmluur to the botanist ; another, Glycera, 
has been m use since the days of Savigny as a generic name in 
the animal kingdom; on the phyUosoma stage of Jhaeus 
peronU; notes on the anatomy of birds; on the cylostomatous 
polyioft of Port Jackson,— E, P. Ramsay, notes on birds from 
the Solomon Ishmds,— Prof. F. W. Hutton, on the genus 
Phal«crocorax,-“W, Macleay, on the Clupeidse of Australia,— 
Dr. James Cox, on the genus Cypnea. — Kev. J. Tenison Woods, 
on some new Australian echiui (plates 13 and 14), describes 
Hemiaster apicatus (sp. n, and PhyUaranikus parvlspitta (sp. n.), 
and gives a revised list of all Anstralian echini (fifty-eight in 
number); on Iteterosammia mUhdimi (plate on a new 

species of Disticophora ; on some fossdlfi from Fiji ; on some 
post'tertiory fossils from New Caledonia.— R, R. Read, on 
Doris arhutusj Angus (plate 17). 

AtH Adla P* Accaiiemia dei Zineei, Fasc. 4, vol. iv., March,— 
Light and the transpiration of pknts, by Dr, Comes. — The 
Ciminna volcano, by S. Verri. — On Pdwardsia claparedia (Hod- 
campa clap, of Panceri), by Dr. Andres.— Fierasfer, by Prof, 
Emery,— On some ancient eclipses of the sun, and that of Aga- 
thocles in particular, by S. Celoria.— On movements of a surface 
which does not constantly touch another fixed surface, by Prof. 
Gautero. — The Bacillus malariic in the region of Selinnnte and 
Campobello, by S. Tommasi-Crudcli.— Studies in experimental 
pathology on the genesis and the nature of abdominal typhus, by 
rrof. Tirzoni. — On the variations of area described by the moon 
about the earth, produced by solar action, by S. de Gnsparis. — 
Reply on the secular variations of the ma^etic needle in Rome, 
by Dr, Keller, — On neutral tungi'tates of cerium, by SS. Cos$a 
and Zecchini. 

Fasc, S, April,-— The colours of animals, by Dr. Camerano.— 
On some noteworthy configurations of point«, straight lines, and 
planes, of conics and of surfaces of the second order, by Dr, 
Veronese. — On some observations of S, Klooke on strim of dis- 
solution of chrome alum, by Prof, Uzielli.— On yellow incrusta- 
tion of the Vesuvian lava of 1631. by S. Hofman.— On bro- 
mocawphor, by Prof. Schiff,— On tne chemical constituents of 
Sttrmaulon vesuvianum^ by Prof, Patemo.— On some new 
reactions of guauinn, by Prof. Capranica. 

Thb Bullitin de VAcadimU Poyale des SHences de Belgique^ 
No. 3.— Rerearches on the nervous system of the Arthropoda ; 
constitution of the oesophagean ring, by M. IJenard. — Notice on 
the Austro- American Cucurbitacecc of M. Ed, Andre, by M. 
Cogniaux. — Aspect of the planet Mars during the opposition of 
1879, and observations of the red spot of Jupiter and of the 
spots of Venus, by M, Zerby,— Several reports on memoirs. 

TiiB PhAsta ScieHtificO'lndustriale^ No. 8, April 30. — The 
nefodoscope, a new instrument for showing the direction of 
motion of clouds, by Prof, Fornioni.— The Etna observatory, 
by S. Da Roberto.— Considerations on regtilar polygons, by 
Ihx)f, Mantino. 

Journal of the Franklin Institute^ June.— Influence of speed 
on the frictional and air resistances of an unloaded steam-engine 
and its connected lines of shafting, by Chief -Engineer Isherwood. 
— The decimi^ gauge, by R. Briggs.— Review of the report on the 
Irwin injector, by W. I-ewis. — Eye memory (continued), by C. 
G. Lclatu!,— Nodal estimation of the velocity of light, by P. E. 
Chase. — Early use of anthracite coal in Pennsylvania.— On the 
adhesion of belts, by J. H, Cooper. 

Pmli IstUuto Lomhardodi Saense e iMteref voL xiii, Fasc. viii, 
and ix ^Geo-mcchaidcal solution of some problems of Intcrpola- 
tiou, hy Prof. Jum*— C ompensation of proporUonal errors by a 
given system of direct observations, by the satne,— On eoohng 
of a liquid in omitoct with a bo^ in course of liquefaction or or 
vaporisation, by S. Contoni,— Influence of temperature on the 
distribu^n of magnetism in « permanent magnet, by Dr. Poloni^ 
—A curious phenomenon pwsented by boiUng li(;^s, by Dr. 
GmjMi. 

Fasc. X. and xL— On the Ofigin of red earth in the vegetation 
of the calcareous soil^ by troL ToramelH.— On the problem of 
the tautochrone, by Prof. FoemtntU— On two new species te 
the lulkm flora, hf Prof* Ardlesone^-^On the aberration of 


spheHei^ in lenses of ordhiftry strength and aperture, end Is 
centred dic^itric sj^stems, by Prof. Fe^ni,— On the uecMty lit 
Italy of a geological institute ind^endent of the R. 
of Mining Engineers, by Prof. Taramelli*-^n neuropathic 
arthritis, Tsy Prof, de Giovanni.— On Cilio^/agellati, W Prof, 
Maggi,— On m theorem of Abel and some of its applicatfon^ by 
Prof. Beltrami. 


SOCIETIMS AND ACADEMIES 

London 

Royal Society, June 17,— “Notes of Observations on 
Musical Beats.” By A. J. Ellis, F.R.S, 

I'his paper gave the results of three years of observations 
made for the purpose of discovering the cause and amount of 
error in Appunn’s reed tonometers, and for obtaining materials 
for the writer's '‘History of Musical Pitch” (Natdrk, vol, xxi. 
P' 550)* The principal results were these ; — In free air the 
number of beats between tu o musical notes are exactly equal to 
the difference of their pitch, or number of double vibrations 
made in one second by the lowest partial or prime ; this was 
roved by the exact agreement of the pitch of the forks in 
cheiblerk tonometer, determined by such beats, with their mea- 
surement by Professors AfcLeod and Mayer, and with the tcsiiUs 
of Koenig when reduced to a uni^rm temperature. For tWs 
reduction the coefficient by which the number of vibrations 
must be multiplied for each degree Fahrenheit varies from 
'00004 to *c?ooo6, and may be assumed os *00005 (forks flattening 
by heat and sharpening by cold). It differs for different fork% 
and depends on the action of temperature on elasticity. Tuning- 
forks are very stable, proved by the fact that Scheibler’s extreme 
forks have not varied by one-tenth of a vibration in a second 
since his death in 1 837, and that a fork measured and marl ed 
by himself as 438 single vibrations, that is, 219 double vibration®, 
fifty years ago, although much rusted, has not loft more than 
0*3 d. vib. Beats which take place in confined compressed air, 
as in Appunn’s reed tonometers, are accelerated by 76 in 10, coo, 
or, .®ny i per cent,, as a mean ; proved by taking the beats 
within and without the box of the tonometer, and determining 
the pitch of the reeds by beats with Scheibler's forks, the two 
means agreeing precisely. All beats are beats of the simple 
partial tones of w^ich the compound tones are made up ; proved 
by the belMike beats of the aisturbed unisons and hWher con- 
sonances in Apptinn’s tonometer, while the * Surge” of the 
non“l>cating partial 5 was distinctly evident, and by the beats of 
the higher upper partiaU themselves of very low and very com- 
pf>und reed tones in a single note. The independent existence 
of the partial tones, without any assistance from reinforcing 
resonance cavities, was proved by determining the pitch of low 
reeds by the beats of their upper partial* with the prime or 
lowest partial of different forks ; thus the pitch of a reed of 
31*47 vib. was determined by beats with partials 7, 9, 10, jr, 
12, 13, each with a different fork, and the results varied only 
from 5 to 9 in the second place of decimals ; the pitch of a reed 
of vib., of which Uie prime was quite inaudible, M*aa 
determined by beats with partiala 20 and 28, giving ii‘88 and 
1 1 -91 respectively. The best mode of constructing a tuningTork 
tonometer was shown to be dependent on the fact 5 iat all tuning- 
forks contained their own octave, or second partial, dkdoCtTy 
enough to count beats between it and a fork forailng its approxi- 
mate octave, so that there v os no occasion to tune an octave. 
Practical directions were given for this construction. Practical 
directions for performing the experiments on Appunn's tonome- 
ters have been deposited at tne South Kensington Museum,, 
where the instruments used exist, especially for the delimitation 
of the higher considcnces and consonances where the tteu of 
the ratios are any of the numbers 1 to x6. 

“Preliminary Note on the Ossification of the Terminal 
Phalanges of the Digits,” by E. A, Schafer, F.R.S., and F. A, 
Dixey, B.A, 

The diaphyscs of the ungual phalange* of the digit* offer an 
exception to the usual mode of ossification of diaphysial bones 
(including the odier phalanges) in the fact that the ctHflcation 
of the csirtiloge and if* attendant changes hqgiiM at the tip and 
not in the centre of the diaphyris. ths snbp^osteolTntfa- 
membranotts ossification also commences iat the some 
tip, namely, of the ewrUUge— a oap"^ ^pMon over the 
end of the cartilage. Ine irmpdem df sub<^ 

periosteal tbsue also first occm ^^ sO that xm W 

corteiqfwhd morphologically vrith the oent^ olihe Aoft of dthii^ 
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The tt^potuW porHoh of the phalftax which bears 
the eW, or hoof is etuwely formed by an outgrow th of the 
ei^iperiofiteal bone* and Is not preceded by cartilage. 

A dctaUed account of the mode of ossification of ihese phalanges 
will be shor% pubHabed. 

Altttwmum^Iodine Reaction/* by J. H. Gladstone, 
Pb,D., F.R.S., and Alfred Tribe, F.C.S., Lecturer on Cheuastry 
hi Dulwich College. 

^'Note oti the Discovery of n Freshwater Medusa of the Order 
Trachomcdusce/' by E. Ray LanUcster, F.R.S, (See Nature, 
vol. xxiL p. 147 .) 

**Note on the Hearing on the Atomic Weight of Alumimum 
of the Fact that this Metal occludes Hydrogen,” by J. W. 
MoUet, F.R.S. 

Zoological Society, June 15.— Prof. W. H. Flower, F.R.S. , 
president, in the chair,— The Secretary exhibited the skin of an 
antelope received ^from the Gaboon, and remarked that it 
appeared to belong to the female of an und escribed species of 
j 'tagilaphus^ allied to Ira^dstphm sp^tiU which he proposed to 
name 7 . grains, — Dr, A. GunUier exhibited and made remarks 
on a series of horns of the Sambur deer of Borneo. — Mr. W. T, 
Blanford made some rei^^rks on the proper name of the Hima- 
layan marmots, now living in the Society’s Gardens, which he 
bdieved to be Atriomys hodgsoni, — Prof, Mivart callf^ attention 
(0 the Medusa:, now living in the Victoria- Lily liou.se, in the 
Botanic Garden Regent’s Park. — Mr. Edward K. Alston read 
a paper on Antechinomys and its allies, in which he described 
the anatomy of that little-known marsupial, lie regarded the 
four genera, Phascologale^ AnUchinuSf Podahrus^ and Anttchu 
namys as constituting a sub family of the Dasy under ^ the first 
and the second, and the third and the fourth, being most nearly 
related to one another.— Mr. G. E, Dobson read a paper on 
some new or rare species of Chiroptcra, in the collection of the 
Gkittlngcn Museum. Amongst these was a new species of 
derma ircm Australia, which, on account of its large size, Mr. 
Dobson proposed to name Megadenna gigas^-^Vlx, W. A. Forbes 
read a i>apcr on the anatomy of Leptosoma discolor^ and adduced 
further evidence to show that this bird is related not to Cucuiida^ 
but to the rollers ( ComrwVite). — A second paper by Mr. Forbes 
contained remarks on two rare Ploceine birds in the Society’s 
collection {Viaua splmdms and PyUlia -muneri), — Mr. Forbes 
likewise read some notes on the anatomy of a male Denham’s 
Bustard, lately living in the Society’s Garden^, and on its mode 
of “ showing off ” when alive. — Mr. Edgar A. Smith read the 
descriptions of twelve new species of shells from various localitief;. 
Sj>ecimens of all but two W'ere in the collection of the British 
Museum.— Sir Walter KUiot, K.C.S.L, read some notes on the 
Indian Bustard, and its manner of ** showdng ofl," as observed 
by him in India.— Mr. F. H. Waterhouse read a li.d of the dates 
of publication of the several parts of Sir Andrew Smith’s 
** Illustrations of the Zoology of South Africa.” — Mr. A. W, E. 
O’Shoughneasy read the description of a new species of lizard of 
the genus Audist from Ecuador, which he proposed to call 
AmJis after its discoverer, Mr. Clarence Buckley,— 

Mr* ScUter re^ a |>uper containing a lUt of the certainly -know'n 
species of Auatidae, with notes on such as have l^een introduced 
into the zoological gardens of Europe. — Mr, Wilfred Powell 
read some notes on the habits of theMooroop {Casuartus btnnmi 
of New Britain). 

Anthropological Institute, June 22.— Edward B. Tylor, 
F.R*S,, president, in the chair.— Mr Wilfred PowcU exhibited 
k collection of ethnological objects from New Britain and New 
Ittland. Amongst them was a mask formed from a human 
skull attd a sling which was chiefly remarkable for its ^eat 
length.— Don Francisco F, Moreno exhibited two skulls horn 
Patagonia (Rio Negro).— Prof. W. H. Flower, F.R.S,, gave 
the suhitahee of a paper on a collection of crania from the Fiji 
Islands. The two ^nelpal Ulauds of this group are Viti Levu 
and Vanua Levu j rmta very recently [we have had no skulls 
firm Mther of ^ese iriands, aH that have reached Europe having 
oomh from one or other of the small Eastern Islands. There 
haslii^ fdr some in tha Huseum of the Rwal College of 
one sknU frm hospital at Hobart Town, 

widdh was said .to he f'hjanv fh^ specimen is not at all 
tyi^da^bat its chwraoterfi. These skulls 

Ifeartra in muniber) were f^und % the Baron Anatole von 
teisl in the same nave in the tandongo! districl^ quite the 

W ef Viti Li^ , No skuU has ever been brought 
the ttorBrnm islaiid, Vanua Levu. The moslt nodee^ 


feature is the great similarity between the skulls; in every 
e.'^scntial particular they ate precisely alike, proving that they 
belong to a pure race. They are the longest and narrowest of 
any known, the avera^ cephalic index teing 66 ; they are also 
very high skulls. All these ^ sknlls are prognathous and 
tdaty thine, the alveolar index being 102 and the nasal index 57, 
They are also mesosemes, hfiving an orbital index of 8$. A 
great difference is seen between these skulls and Samoan skulU-, 
and five skulls from Vanua Vclava, where the two races are 
brought into contact, show cliaractcrs between these two 
extremes ; — 

Bi IH At Nt Oi 

Fiji 66 ... 74 ... 102 ... 57 ... 8C 

V’anuaVclavA ... 72 ... 7? loi ... 50 ... 88 

Samoan 83 ... 78 ... 98 ... 44 ... 92 

Meteorological Society, June 16.— Mr. G, J, Symons, 
F.R.S., president, in the chair.— T. W. Barry, M.D,, A. W. 
Martin, and C. K. Peek, were elected Fellows, and Seflor A. 
Aguilar and Dr. H, H. Ilildebrandsson were elected honorary 
members of the Society. — ITic following papers were read 
Ozone in nature, its relations, sources, and influences, &c,, from 
fifteen year*' observations ashore and afloat under all condition, 
of climate, by J. Mulvnny, M.D., R.N. 'J’he meteorological 
elements v ith which ozone is most intimat .;Iy associated are such 
as occasion high vapour tension and a high aegrcc of saturations 
therefore it is promoted by wind passing over a large aqueous 
expan.*iC and by heat producing rapid evaporation. Hence heat 
if humid is no bar to atmospheric ozonisation, but no definite 
relation exi-ts in the atmosphere between that per se and ozone ; 
its relation to humidity is more definite and direct, but subject to 
many exceptions ; in consequence of this relation it most abounds 
where its chemical qualities render it most useful. It appears to 
be formed in the upjicr strata and to be carriwl downwards by 
rain-dropfi, w’hose office is vehicular. The sjdicrules of water 
uhich constitute clouds, and have their origui in radiation and 
condensation, have a similar office. Ozone docs not appear to 
diffuse readily downwards, so that when the lower strata arc 
roblied of ozone bv jungle, &c„ a consideralde difference in the 
ozonic condition close to and at 170 feet above the surface may 
exist. Tlic author is of opinion that no disease can be clearly 
traced to ozone as met with in the atmosphere.— The average 
height of the barometer in London, by Henry Storks Eaton, 

M. A., F.M.S, — Note on a waterspout observed at MoranlCays, 
Jamaica, March 23, 1880, by Lieut, Alfred Carpenter, R.N,, 
F.M.S. — Account of a balloon accent from Lewe-i in a whirl- 
wind on March 33, 1880, by Caj>ts. Jame^ Tcmpler and H, 
Elsdale. — Results of meteorological observations made at 
Stanley, Falkland Islands, 1875-77, by William Marriott, 
F.M.S. — A new thermograph, by William David Bowkett.— 
The w'intev climate of Davos, by C. T. Williams, M.D., 
F.M.S. Among the high altitude sanitaria of Euro; e, Davos at 
present enjoys the greatest reputation, partly on account of 
Its eisy accessibility, and partly on account of certain pecu- 
liarities of position and shelter. The valley of Davos lies 
in the canton of the Grisons, Iwtwccn the valleys of the 
Lower Rhine and the Upper Engadine. The valley runs from 

N. N.W, to S.S.E. for about ten miles in length, with nn 
average breadth of about a third of a mile, being for the most 
part of this extent a plain gently sloping towards the north, and 
varying in elevation from 5,400 to 4, 500 feet. Davos Hatz is 
Si 105 feet above the sea level, llie author discusses the obser- 
vations made during the four winters of 1876-7 to 1879-80, The 
peculiar effects of Davos winter climate seem to depend on (i) 
the rarefaction of the atmosphere; (2) its dryness; (3) the 
absence of strong currents, owning partly to shelter and portly to 
the uniform layer of snow spread around ; and {4) tne large 
percent^ of the dtreei solar rays reaching the locality, owing to 
rarefaction of the air, and also the considerable amount of heat 
reflected from the extensive snow plain in front of the village of 
Davos Pktz. 

Royal Microscopical Society, June 9.— Dr. Braithwaitc, 
vice-president, in the chair.— The following paj>crswero rcadt — 
On the relative visibility of minute structures in solutions of 
phosphorus, sulphur, &c., by Mr. Stephenson.— On the Ufis 
fiistory of the Diatomacesa, illustrated by a large number of 
coloured by Frof. Hamilton L. Smith* a 

parubolxeedgae sudi^ by Dr. Edmunds.— On the structure and 
functions of scale leaves of Lathrm Mr* 

On the kUerfecence-phenomena produced by Itumncms points, by 




■ . 

Ikir* Wood(ill>*-On m uopliotal binocular microscope, by 
S, Holme»,-^On the theory of microscopic vision, by Prol 
Abbe^ — Amongst the obiecU exhibited were new turntaples by 
Dr. Motthews ; elideii illustrating invertebrate embryology, by 
the Naples Geological Station ; and several new forms of micro* 
scopes and ap^ratus by Mr. Crisp. 

Philadelphia 

Academy 6f Natural Sciences, February 17. —Germination 
of acorn??, by Mr, T, Meehan. 

March 2 , — Report on plants introduced by means of the Inter- 
national Exhibition of 1076. 

March 9,— Dr. ii. Alien on the mammary glands of bats. 

March i6,““CarcinologicaI notes, No. 4, by J. S. Kingsley. 

March 23. — On the ge.station and generative apparatus of the 
elephaut, by IX. C. Chapman, M.D. 

Paris 

Academy of Sciences, June 28.— M, Edm. Becquerel in the 
chair.— The death of M. Li‘j^ajous was announced. — tlie fol- 
lowing pai>ers were read Researches on the determination of 
wavc-Tcngths of calorific rays at low tempcrature.s, by MM. 
lX*.«ains and Curie. A beam of dark heat was sent through a 
slit to a grating of flue wire, opposite which was a rock-salt 
lens ; beyond this lens the calorific image was formed, and 
examined with a thermopile. The results mainly agree with 
those of M. Mouton {hy another method). — On the heat of 
vaporisation of anhydrous sulphuric acid, by M, Berthclot. 
This vaporisation, about iS", absorbs — 5 ’9, — On some general 
rdiations between the chemical mass of elements and the heat of 
formation of their combinations, by M. Bcrthclot.— On . M. 
Brcguct’s regulators w ith vanes, by M, Villarccau. M. Breguct 
has recently made three apparatus for Lisbon Observatory for 
determination of ]K:r3onal equation.*;, and the mean errors of 
iaochronlsm are, respectively, a fifteen thousandth, an eighteen- 
thousandth, and a forty-thousandth. It Is hoped to go further. 
—On a new species of the genus Pa^yurus, from New Guinea, 
by M. Milne* Edwards, This is named />. /uscus; it comes 
nearest theAuHiralian/). AaUidcafus . — Craniology of African negro 
races ; dolichocephalic races, by MM. Quatrefages and Hamy. — 
Possible causes of variation in the results of anthracic inoculation 
of Algerian sheep ; influence of infectant agents ; applications 
to the theory of immunity, by M. Chauveau. — Results obtained 
in treatment of vines with sulphocarbonate of potassium, by M. 
Mara'S,"- On the liealthiness of the Isthmus of Panama, by M. 
de Iajsscos. Many persons affected l»y yellow fever have landed 
there wilnout restriction, but the fever has not at all spread. 
M, de Lesseps’ opinion that quarantines could not prevent 
epidemics from spreading where their spread was favoured by 
atmosi)hcric conditions, wa-; called in question by M, Bouley. 
•—On a new form of galvanometer, by M. Gostynsld, Propor- 
tionality ^ gained to nearly 90*. The bobbin is continuous, or 
witliout slit for passage of an astatic .system. A U-picce of 
aluminium wirC hung by a cocoon fibre supports two astatic 
systems of the same kind, crossed at 45’ and connected. A 
small mirror above the aluminium wdre reflects the divisions of 
a semi -cylindrical scale. — On an apparatus for registering the 
law of motion of a projectile, &c. (continued), M. Sebert. 
lliis relates to the case of the projectile meeting a sudden 
resistance, as when entering sand, A plan for recording the 
law of motion in tlxe entire bore of the gun consists In having 
two guides and runners in the projectile ; one runner is free, and 
on reaching the end of its course it removes a stop holding the 
other, W’hiSx then begins its motion. The resistance of the aif 
in part of the course might similarly be measured. — On the 
existence in tobacco-smoke of prussic acid, of an alkaloid as 
paUonoua as nicotine, and of various aromatic principles, by 
MM. Le Bott and Noel. The alkaloid seems identical with 
the compound collidine, got in distillation of several organic 
substances.—Researches on the electric properties of collo- 
dion, with reflections on the nature of static eleclrid^, 
by M. Leuro. Collodion in thin sheets is negative with 
all bodies. ^ On tranaceftdattts T^hich play an Important 
part in the theory planetary perturbatione, by M. Ca!^ 
landreau. On the applieatioii of the theory of aitma of 
superior orders to the integmtiiE)^ of linear differential equations* 
by M. Farkas.--Vibratioh» im the trurface of liquids# by M. 
l^hat. Lagrange’s supfxudtiott U that below a wy 

sBldKt depth the influence of depdit is between^ 


the major and mincu' gamut agr^ according to 

equal tmperamente* by M. Xti<aird,— Stt^ and constant:^^ 
pile, fitmishiiig rewlU susceptibldlof regeneration by electfUly^y 
by M. Keyuier. The rinc (unamalgaznated) is in caustic abda 
solution, tne Copper in sulphate of copper soluUon, separated 
from the other by a rectangular vessel of jttrehment ps^ 
(several thicknesses). The electromotive force is i*3 »voU to 
I ’5 volt, according to concentration. The couple is refmnerated 
by pasxsing through it the airreut of a magneto-machine. M. Edm. 
Becquerel said the arrangement was not new, his father having rtsed 
a similar one.—On the mechanical effects in a magnetic core 
from magnetising action of an electric current* by M. Ader, He 
has proved that all bars of magneftlc nature submitted to a 
mechanical action of compression, torsion, or traction, tend to 
recover their original molecular arrangement under influence of 
the magnetiaing current. — ^Ind^eUdent optical compass for iron- 
clads, by M. de Fraisseix. — Thermal study of aucaline poly- 
sulphides, by M. Sabatier. — On the transformation of amylene 
and valerylcne into cymene and benaenic carburets, by M, 
Bouchardnt. — On the etherification of hydriodic and hydrocmoric 
acids, by M. Villicrs,— -On anhydrous crystallised lime, by MM. 
Levallois and Meunier. This was found on the walls of a kiln 
of bauxite, for burning lime.— On the presence of iron in falls of 
dust in Sicily and Italy, by M. Tacchinl. This iron is thot^ht 
to have come from the Sahara. ^Ou the organisation and the 
development of Gordlans, by M. VUlot, — On an acarian destroyer 
of the gallicolar phylloxera, by M. Rickard. — Zinc i its exist- 
ence in the state of complete diffusion in all rocks of the 
primordial formation and in the waters of seas of all ages, by M. 
Diculafait.— On the cretaceous formation of the Northern SahatU, 
by M. Holland. — On the discovery of new- mammalia in the 
phosphate of Ume deposits of Quercy, by M. Filbol.-*-Ort the 
transmissibility of tuberculosis by milk, by M. Peuch. This 
was proved in pigs and rabbits which drank the milk of a 
diseased cow-, MM. Bouley and Larrey made remarks on the 
subject. 

* Vienna 

Imperial Academy of Sciences, April 22.— The following, 
among other papers, were read j — A new synthesis of sulphydan- 
toin, by Herr Andreasch.— A new derivative of sulphydantoln, 
carbonid sulphonacetic acid,dw the same.--^On some transforma - 
tion-pi-oducts of rufigallic aciu and tbe so-called oxychinon, by 
Dr. Schreder. — Geological Researches iu the Western Balkans 
and neighbouring region, by I)r. Joule. — Diluvial fauna of 
Zuzlawitz, near Winterberg, in: the Bbhmerwald, by Prof, 
Woldricb. 
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TUB NBW MV&BVM OF NA TURAL BTRTORY 

M r. WATERHOUSE^S new building at South 
^K«n4»gton has> we believe, been formally handed 
over to the trustees of the British Museum, and as will be 
seen by their Report, which we give in another column, it 
is in contemplation, or was so at the time the report was 
drawn up, to remove several portions of the natural 
history collections on to the new site during the present 
year. Up to this time, however, little has been done in 
the nmttcr* The only beasts and birds to be seen in the 
new building are those stone images which it has pleased 
Mr» Waterhouse to place upon the corbels without and 
upon the pillars within. It is perhaps only fair that if tlie 
inside is devoted to natural history the outside should be 
similarly devoted to unnatural history, and architects must 
have their way. It may also be observed that if the trustees 
have really taken possession they have sadly neglected their 
garden department, for the vacant space round the build- 
ing, which was nicely laid out last year, has been allowed 
to become overrun with weeds and rubbish. There are 
two subjects, wc believe, which have caused some delay 
ill the proposed i^mova!*""the questions of the library and 
of the mode of government of the new institution. The 
last-named and most important point being, as the 
Secretary of the Treasury had stated, still under the 
consideration of my Lords/ ^ we will make so bold as to 
tender them a few words of advice on the former subject 
which also requires their serious attention. 

A Library of Reference is, as we need hardly tell the 
readers of Nature, an indispensable addition to a 
Museum of Natural History. No scientific work can be 
done* without it. Of this we may remark the trustees 
appear hardly to have been aware, if, as w’e are informed 
is the case, tlxere is no special room set apart for a library 
in the new museum. Had the trustees put aside a thousand 
a year, out of their annual grant of 10,000/. for printed 
books, for this purpose, when it was first determined to 
remove the natural history collections ten years ago, there 
would have l>oen by this time in existence a library fully 
adequate for the purpose. But no provision of this sort 
appears to have been thought of, and it is only within the 
last year or so, when the building is ready and the time 
is come to remove the natural history collections into 
their iiew quarters, that any application for the neces- 
sary funds to buy a library has been made to the 
Treasury. 

N 6w the special function of the Secretary of the Treasury 
is, as every'body knows, to keep down expenditure. We 
need ttoti therefore, be surprised; if when the request was 
made to him for ;so,C(Oo/. to buy a library of natural history 
books Sit Ralph Lingen stood rather aghast, and de- 
manded tlnm to consider the suh^ rBut even were this 
great offidai most benevolently disposed towards the new 
naturid history musew produce the sum 

demanded at onow it would not by any means enable the 
trusses to meet f&e objoet in view. It is by no means 
singly a case of going ali the 

books required of die 

df the be 


picked up at scattered intervals at second'hl?tKi shops. Tp 
endeavour to purchase them all at a moment’s notice 
would be simply useless. This is another reason why the 
policy above recommended of collecting the required 
library by slow degrees should have been adopted, ^ 
There is now in fact only one way out of the difficulty* It 
is a very surq>le one, but wc fear the trustees will not like 
itv The naturalists and students of the British Museum 
have hitherto had the use of the Great National Library, 
which contains all the neccssaiy scientific books. Let these 
necessary books be removed along with the collections to 
South Kensington, not as a but as a loan \o the new 
institution. Let the trustees devote an annual sum of 
such an amount as they can conveniently employ to their 
reclcmption—that is, to the purchase of second copies of 
these scientific books. As soon as the duplicates are 
received at South Kensington let the originals be re- 
turned to the British Museum, Thus the Great National 
Library will ultimately recover its own completeness? 
while at the same lime the new museum of natural history 
at South Kensington will be able to start work with a 
perfect library — which could in no other way be provided 
for it. Moreover instead of haring to find some 25,cxx)/. 
or 30,000/. at the present moment, the Treasury wUl be 
able to spread the necessary cxpcncUture over several 
years, during which it is certain that many of the rarer 
volumes unattainable at the present moment will come 
into the market. The only objection to this plan that wc 
can see is that it will be sometimes necessary to refer an 
applicant for a particular volume at the reading-room of 
the Ikitish Museum to South Kensington. But when it 
is once understood that the natural history books are at 
.South Kensington people will very soon learn to go there 
for them. 

'J'he real difficulty in the present situation is that the 
control of the whole nmseuni is in the bands oTthe prin- 
cipal librarian, who naturally enough prefers the interests 
of the library to that of the natural history. He is glad 
enough to get rid of the beasts and birds, but when you 
ask him to give up, even temporarily, a portion of the 
books it is quite another question. Very few of the 
trustees who are nominally his masters caiti .anything for 
natural history, so that from that quarter no intervention 
can be looked for in favour of the scheme we have put 
forward. The only way in u'hich it can be carried out is 
by the vis major of the Treasury, which, as the plan is 
not only advantageous, but also economical, should surely 
be exerted, in its favour. 

If the Government had taken the advice of the Duke 
of Devonshire’s Commission, and handed over the natural 
history collections to a director under the control of the 
Department of Science and Art, there would have been 
some one sufficiently interested to make a stir on the 
subject As the matter now stands the principal librarian 
can of course do as much as he pleases, and will, 
no doubt; keep his books in Bloomsbury as long as 
possible. 


ELMMBNTARY EDUCATION 

L ord NORTON and his friends seem determined to 
take every opportunity of hunting dq^n |he present 
system of ^education in Governmi^t ejieme^^ ! 

/ ' 'i. . ' M 






Last week the subject was again introtluccd in the House 
of Lords, with, as before, an unsatisfactory^ result. The 
action of Government with reference to Scottish educa- 
tional endowments is rather an impressive commentary 
on the conduct of the obstructives who are so anxious to 
reduce the standard of education in England. The effect 
of the Scotch measure will be greatly to extend the means 
of education for those who usually attend Board Schools, 
placing as it does at their disposal the education to be 
obtained in secondary schools, an advantage, we should 
think, likely to be largely taken advantage of. Until 
some similar course be taken with reference to England, 
where so many valuable educational endowments have been 
diverted from their legitimate purpose, it seems to us cruel 
rigidly to limit the function of elementary schools in refer 
ence to pupils of exceptional promise. Still more cruel is 
it to turn out the great bulk of the children with an 
education quite tm worthy of the name, and which renders 
them little better fitted to cope with their surroundings 
than if they were entirely unlettered. It is our bounden 
duty, since insist on keeping children at school till a 
certain hge, to do the best we can for them ; and to turn 
them out equipped with nothing more useful than the 
three R’s is a mere mockery of education. If reading 
at all events, is to be a really useful acquisition, let 
us make them understand that there are things quite as 
wonderful and quite as well worth reading about as the 
horrors of the penny dreadfuls. Many of these childrem 
the working men and working women of the futuro 
will have but little time to put the three R’s to much use, 
whereas if well grounded in the elements of one or two of 
the most useful of the sciences, they will have a continual 
source of pleasure within themselves, requiring neither 
books nor pens, but only the exercise of thoughtful obser- 
vation. That education is admittedly the best which 
enables one to cope most successfully with the difficulties 
of his surroundings, and we cannot see how any candid 
man will deny that for this purpose an accurate training 
in the science of common things is worth all the books in 
tbc world. That the Government system as at present 
established commends itself to the sense of the people is 
clear from the fact that Government schools are practi- 
cally killing ail competitors. As to the dread of the over- 
education of the people, this is a bogy which only needs 
to be stared at to vanish. Do we find any lack of men 
and women to do all sorts of work in Germany or France, 
or in any other country where the people have a really 
substantial education? In nearly every county of the 
kingdom are local scientific societies, many of which are 
composed mainly of working men who have educated 
themselves into whatever they may know of science ; but 
we have yet to hear that they are more discontented with 
their position than unlettered Hodge. The real truth is, 
as is too clearly shown on the Continent, the better 
educated the w^orktng man is, the better workman does 
he turn out to be. The great mistake is to confound a 
smattering with a grounding, and this, it seems to us, is 
the mistake made by Lord Norton and those who side 
with him, and possibly may account for the opposition to 
the Fourth Schedule. The exclusive use of such a 
reading-book as I^jrd Norton threatens to compile would 
be pxt best help to a smattering education ; a very few ] 
hours a week devoted to a few well^sclccted eatperimehti^ 


thejudidouauaeof sf>ecimcn3anddiagrams,a litttetrainiihf 
of the observing faculties of children, and the systemai^o 
teaching of the great elementary facts of one or tWo 
sciences would be a welcome relief to the pupils, and 
would do far more for their real education than a library 
of reading-books. 

Sir Jolin Lubbock has given notice that he wiU shortly 
introduce the subject into the House of Commons ; it is 
inconceivable that that body will anything like 

retrogression in the matter of education j they cannot do 
so without being liable to the imputation of class legisla* 
tion. At the best, our working men and working women, 
it must be confessed, have a hard life of it, many of their 
hardships resulting from ignorance of the commonest laws 
and facts of nature. If we wish to make them contented 
with their lot, let us lighten it by enlightening their minds 
and giving them the means of making the best of their 
circumstances. It is against the teaching of all history to 
maintain that what the retrogressionisls are pleased to 
call over-education will lead to all sorts of political and 
social evils. It is, history tells us pkiinly enough, the 
ignorance, and not the enlightenment, of the people that 
should be feared. The better educated we are all round 
the more likely are we to keep our foremost place among 
nations who have already, solely by the superior educa- 
tion of all classes, got ahead of us in some important 
respects, and the more likely are we to continue to advance 
by gradual evolution instead of by violent revolution, 
which always requires a large substratum of ignprance to 
work v/ith. 


ARGENTINE ENTOMOLOGY 

JlemipUra Argmiina enummivit sped^qm novas 
(Usenpsif Carolus Berg {Curonus). Bonarix, ox 
typograpikiw Pauli E. Coni. Hamburgo, in biblopoHo 
gassmanniu (Frederking et Graf, 1879.) 

E ntomology is finding a new centre in Buenos 
Ayres ; synchronous with the first part of Dr. Bur- 
meister’s treatise on the Lepidoptera of the Argentine 
Fauna, lately noticed in these columns, has appeared tbc 
above work on the less popular and very much less knowm 
order Rhynchota. In common with many entomologists, 
we use this last term rather than that of Hemiptera, as 
written by our author, for the following reasons. Linnaeus 
founded the order Hemiptera, but included therein non- 
alUed insects, to which the name Orthoptera was ultimately 
applied by Olivier, whilst Fabricius was the first to separate 
the true ** bugs,** under the name of Ryngota, whi<^ wa$ 
afterwards linguistically purified into Rhynchota. Not only, 
however, did the great Swedish naturalist first propound 
the order Hemiptera, but we are also indebted to Sweden^ 
in the person of the late Prof. Stal, for gathering together 
with critical and exhaustive cate the descriptive work of 
an intervening century, and, by the help of a splaadicl 
collection formed at Stockholm,^ reducing the ciassifioation 
to a system, and making the study of the wder a possi* 
bility. It is this system which is followed by Prof. Berg 
in the modest work under notkte^ wldcb is mH: 
graph, but rather an enumeration of the known epepes^ 

; accompanied by d^riptions of ue# oxie«. The 

; Oierefore speciad in its 
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tmral details s^eoi save such as appertain to generic or 
specif diagnosis* Its value therefore is to the student 
of the local fauna and the generaiiser in the study of 
geognsphicai distribution* 

The work of course must be considered to a certain 
extent as introductory only; many species will necessarily 
he discovered and added to the fauna, whilst of those 
described it is equally probable that some will prove of 
synonymic value only. The last conjecture becomes 
almost a certainty when an estimate is made of the diffi- 
culties under which Prof Berg must have worked, so far 
removed from all the large collections, identifying or 
separating frequently by the help of poor descriptions, 
with the impossibility of examining the original types. 
His descriptions however are very clear, and have as a 
rule appended the differmiia specifica from a nearly allied 
form. It is much to be regretted that this course is not 
more usually followed by some other entomologists, and 
it would almost appear in many cases that from being so 
frequently told by the biological philosopher that descrip- 
tive is the lowest form of scientific work, that the 
dcscribers themselves in despair had done the work in 
the very lowest manner. It was well said that some see 
differences and no resemblance, others resemblance and 
no difference, whilst some again can see neither the one 
nor the other,** and thus the help acquired from com- 
parative diagnosis appended to an exhaustive description 
becomes the more necessary when it is not possible to 
give a figure of the species. Whatever conception may 
apply in the mind of the individual worker as to the much 
vexed term “species,’* it is at least to be expected that 
the limits of variation can only be estimated by one who 
has thoroughly studied a group and knows some Httle of 
their life histories. It is in this field that the specialist 
should really be considered a prophet, and in entomology 
there are not only families but even genera which are so 
peculiar and unique in the variation of their species that 
the variable might with advantage be added to the 
structural diagnosis. In the Rhynchota this is extremely 
applicable, even structural characters which are constant 
and specific in one genus being variable and of no specific 
value in another, whilst colour and size, generally of no 
moment, are in some few instances beacons which denote 
specific differentiation. 

In studying a work of this nature we become sensible 
of the vast unexplored field of entomolog>% We here 
possess the identifications and names of the forms consti- 
tuting a fauna, but by what methods its homogeneity was 
secured remains still to be discovered. Which species 
or genera are even pleistocene forms which have been 
introduced by man, or by other means of involuntary 
naigmtion, we have at present no record. The inter- 
dependence on the botanical geography of the district 
must always be a ^tor in the distrttnttion of the non- 
camlvofims forms of the Rhynchota, and the meteoro- 
logical conditions of a country wfll in future be mme 
studied by eatomologiiti^l^ are investigating local 
.&unas, 

nr9f. Bflrg hM ia^uoad « nlwUe addition to his 
nmk in', thn ladinie 1 ni«^ of ininsture 

in thte oiMer fW to ade- 


some subsequent publication may be able to give us 
illustrations of the same. 

W. Il Distant 


T//£ HUMAN VOICE 

The Mechanism of Human Voice. By Emil Behnke, 
Lecturer on Vocal Physiology at the Tonic Sol-fa 
College. (London : J. Curwen and Sons, 1880.) 

T he object of this little book is to give singers a plain 
and comprehensible view of the musical instrument 
on which they perform. The author seems to have suc- 
ceeded in this attempt remarkably well, He has evidently 
had much practical work himself, and has especially set 
himself the task of examining the action of the vocal 
organs during singing by means of the laryngoscope, and 
his record of his own experience in acquiring the use of 
that beautiful instrument is not only interesting but of 
much practical value. The last section of the book is 
devoted to the teachings of the laryngoscope, as to the 
action of the vocal ligaments in producing voice, with 
especial reference to the so-called registers. “ A register 
consists of a series of tones which are produced by the 
same mechanism,** is his definition (p. 71), which is new 
and complete, and he proceeds to explain the different 
mechanism of each kind of register as actually observed 
on singers. There are some good remarks on breathing 
(pp. 17-22). All information is given throughout in clear, 
intelligible language, and illustrated by fourteen woodcuts 
(not all original), which are purposely rather diagrammatic 
in character, in order not to confuse the eye with too 
many details at a time, but every essential point is gradu- 
ally introduced. The author seems to have been diligent 
in the consultation of authorities as well as in practical 
work of his own, and the book may be safely recommended 
to all singers, and others who are desirous of knowing 
how vocal tones are produced. 

There are a few things which may be pointed out in the 
hope that they will be corrected in a second edition, which 
ought to be soon required. On p. 4 the author implies 
that former musical pitch was a major to a minor third 
fiatter than at present. For all music now sung the 
difference was scarcely more than a semitone. On p, 30, 
and again on p. 70, he says : “ The vocal ligaments, by 
their vibrations, cut the stream of air passing between 
them into regular waves," It is difficult to see how these 
words convey, even metaphorically, a correct conception 
of what happens. “ To cut a stream into regular waves,** 
is not a very intelligible operation. The expression should 
certainly be altered, and a few lines added to convey the 
fuU notion. On p. 37 the author seems to be wrong in 
considering that glottis (or “tongue” in the singular) refers 
properly to the vocal ligaments (or “tongues** in the 
plural). It is merely what he terms the “ chink,** or the 
tongue-shaped space between the vocal ligaments as 
shown in PL X, A. He also omits to notice especially the 
cartilaginous glottis between the pyramids (arytenoids), 
although it appears in Plate X,c, and XIV., XV., XVI. 
On p. 44 he gives as a function of the pockets (ventricles 
of Moigagni) that “ they allow the stream of air wldch 
has just been converted into tone to expand sideways, 
theiaby materially adding to its resonance.'* The whole 
plurase is ccHifttsed and should be eiitiitly 1^ the 
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qewiV^l^ of A ^ into^a and “addiof ’ 

resonance*’ of such a converted stream, is very 
ilipshed^dting* On the whole matter of resonance 
(p; 46) the wnter is unsatisfactory. He does not include 
the cavities between the vocal ligaments and the lid (epi- 
glottis) among the resonating chambers, except in the 
objWdMble paissage juSt cited, and he does not entfer 
intoJhe question of the modification of quality of tone by 
means of these resonances. By some accident in/mi- 
gmving Striate. XI 11. the letter vv is placed on the windpipe, 
as the cartilages of Wrisberg, and the vocal 

ligaments are not distinct enough. All the figures, XIll. 
to XVL, seem to be copied from the English edition of 
Madame E. Seiler's ** Voice in Singing,*/ It is a pity to 
waste space in such a little book on controversy. It was 
hardly necessary to quote Madame E. Seiler at length 
(pp. 81-90), and then controvert many of her statements. 
This only tends to confuse the learner. The result 
should be given from the author’s own observations, and 
then, if desired, the points of difference might be explained 
in a note. Similarly for the controversy about the action 
of the “ wedges (cuneiform cartilages) on p. 45, which, 
fcaa no interest or use for a beginner. The space devoted 
to controverting Mr. Lunn’s ** Philosophy of Voice” 
(pp. 52, 69, 70), and to Mr. Illingworth’s ‘^harelnut” theory 
of the ** pockets,” and other bits of controversy with Miss 
Sabilla Novello (p. 30) and Vr, Garrett (p, 32) might also 
have been saved with advantage. 

(It takes much space to point out a few minor blemishes 
that scarcely detract from the general merits of the book, 
which is clearly the result of much real work and careful 
observation. 


BOOK SHELF 

Keiih J&hnsMs liliafraiions of Electricity and Mag'^ 
mtism. By W. Lees, M.A. (W. and A. K, Johnston, 
Edinburgh and London.) 

Messrs. W. and A. K. Johnston have begun an excel- 
lent work in issuing tlicse four sheets of diagrams in 
illustration of the fundamental experiments of electricity 
and magnetism. The subjects are well chosen, and with 
hardly any exception well drawn and coloured. They 
will be welcomed by teachers of science classes in schools 
for their cleaimess and general excellence. Mr. Lees^ who 
has prepared them, has also issued a .specially-written 
Handbook ” to accompany each sheet. Of these hand> 
books— though perhaps useful for such pupil-teachers as 
may have the misfortune to be set to teach a subject in 
Which they have themselves never made a single experi- 
ment— the loss said the better. The writer of them is in 
bondage to the ideas of half a century ago. Take os a 
specimen the following statement concerning the Leyden 
jar Suppose, then, the accumulation of electricity in 
the jar to proceed, the quantity of free electricity in the inner 
coating goes on .also increasing, tmiil the density of that 
etactriciiy hecomes tJu: same as the densiiy of the electricity 
pf IM fnme condmiorF The italics are the author's 
own I TfatB is no more absurd, as a scientific statement, 
than it would be to say that when a dock-sluice is opened 
the water rushes in from the Jhigher level until the muddi- 
ness of the water inside is as great as the muddiness of 
the water outside ; for the electric equilibrium of two con- 
ductors no more depends upon the dettsify of their 
respective ehams than does the How of water upon its 
degrcfe of turlndity. Yet the writer of .this amazing aen- 
tence styles himself V* Lecturer on Natural Philosophy* 
Edinburgh” ! For aheots of diagrams themselyes. w^ 
httve nothing but praise. ; ^ 


to correspond tiki mUm mmmeHpts^. ’ , 

n&Hce is i&km of ansn^mot^ communiccdkns^ 

[ The Editor urgently r^rmts eorre^ondmts U keep thdr Icttey^ps 
short m possim* ^efrmurtmhis spcscc is so predt tkdt it 
is impossible othotinite to msrsrc the Mppmsmee tmt 0/ rw* 
munkstHons containmo^ interesting md n&Pilfstctsfl 

A Fourth State of Matter 

Mr. Crookes has given us optical e^dence of the existence 
of matter in a state of tenuity known hifberto only indlreotlyi 
and considers himself warranted in afiirming the dUcovoiy of a 
fourth or ultra-gaseous condition ,* yet it can scarcely be con- 
ceded that he has demonstrated the truth of his views, or that 
his recent exposition of them has strengthened his p^nkion or 
satisfied the doubts of the sceptical. It is simply a question of 
the use or misuse of certain specific terms, and it is difficult to,: 
follow the logic which justifies the creation of a "fourth state” 
by the^attribution of properties not differing essentially from those 
at matter in its normal condition. Berore his contention be ; 
granted it should be proved that the substance under experiment 
possesses properties exclusively and Inalienably its own ; as rigidly 
defined ns those which distinguish the solid from the liquid, or 
the latter from the gaseous. 

By the abstraction from his experimental chamber of a large 
portion of its contents he has emaiged the interstitial spaces ot 
the residual gas, and thus amplified the mean free path of mole- 
cular vibration from some millionths of an inch to severalinches ; 
but beyond this extension of the path of oscillation there seems 
notliing to warrant the opinion that the residual gas is essentially 
other than it was before. 

If this amplification of the molecnlar path be the feature relied 
on for justifying the term "fourth state”— and thivS seems the- 
only inferaicc— then further travel in Ibis. direction brings m to: 
a point easily within our conception, where the contents of the 
experimental chamber shall not exceed one or two molecules ; 
and it becomes interesting to know if Mr, Crookes would then odd 
a f/th to the other states of matter. To do so would seem the 
inexorable outcome of his reasoning, and inevitably resolves the 
question into one of the numcrical.coateuts of tlie cnamber } and 
it rests with him to define the precise point where the ordinary 
conditions cease, and the uttragaseous commences, 

In gases, whether at the normal density^ or rarefied to 3 mm., 
we have an unbroken continuity of condition j which, contraatedi^ 
with the solid and bquH forms of matter, is noticeable for the 
bsence of any point whence a new state can be said to or lunate i ' 
would Mr. Crookes assign a vacuum of 0*999 mm. or one of 
o‘oooo3 mm. as the critical point in the attainment of his " fourth, 
state ” or some intermediate density ? 

Again, \v^ Mr. Crookes fully recognised the distinction 
between the^properties of matter per se and those which are 
referable to electneal agency as revealed by the experiments of 
Messrs. He La Kue and Muller, where the projection of mole- 
cules m^^ainst the walls of the containing vessel is attributed to 
electrification ; or, further, the fact that a tenuity approoehittg 
that attained in his experimental chaml>er»hft8 been longfruntluu: 
to us in the case of steam of very high pressure ? 

Whatever may be the solution of our speculations fCgUl^diiig 
the ultimate condition of matter, opinion seems unanimous that 
the concrete form in which it U known to us consists of hn' 
aggregation of particles having immutable properties and cout-- 
position, gaseous bodies being definite molecular groupings of. 
such particles ; and if such betlie case, and the chetnl^ 
ter of the contents of Mr. Crookes’ experimental chambers ro- 
maittcd Unaltered, U Is difficult, if noUmpoRsibte, to coUtirive*lh« 
existence of any further, condition ottier than that produeed by^ 
the breaking up of the molecule into Us component atona% 

London, July 9 G^o, E. I^EWTp^ 

Permanent Record of Foucault’s Pendulum 

Some four years since, white arranging a Foucault’s 
for UBC in the class-room, it occurred to me to eadeavotfr^% 
obtain a petmanent r^d of the ei^lmenq the 
very goed, mwl the method 

tO’^Othen*' 1.; ■ .r,' ' 
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ftil vx the room* We found the ttimbler shattered into fraspiietttif 
^ Wly of the glass ripped up, as it were* into several larger 
Imgtdar-curved pieces, and the bottom of the tumbler brpkea 
into small pieces more resembling tluck rough ice than 
^tae* Query : Was the explosion caused by the inherent 
properties of the toughened glass, or by the contact of potash, 
soda, the silver spoon, and proximity to a lamp, the heat from 
was very slight, indeed scarcely perceptible to the hand at 
the spot where the tumbler stood ? 

Tht accident might have been very serious, for pieces of the 
glairs flew to within a very few inches of the lady’s f^, A 
solution of the cause of the explosion is tlicreforc of considerable 
importance to all who may have occasion to use vessels of this 
peculiar glass. Noble Tavlor 

Sunningbill, July 7 

Great Meteor 

A METKon of extraordinary brilliancy was seen on Friday, 
July 9, alwut 8*20 p.m. — almost in full daylight, the sun having 
only just set — by the Rev. Mr. Lloyd-Jones, who kindly took me to 
the place of observation and gave me the following particulars 

Tne metepr was unite half as large as the full moon, of dazzling 
light-blue colour. It moved slowly in a path inclined about itr 
to the horizon, from left to right, and emitted a train of ruddy 
sparks. Hr, Lloyd-Jones w as looking in the opposite direction, 
and had time, after hbi attention was called to it by a friend, to 
turn round and see the last 10® of the jmth. The total duration 
may have been ten seconds, and could not have been less than 
five, the meteor dying out slowly. 'Hie point of di*^ appearance 
WO!', carefully noted and referred to some trees about 200 yards 
distant. I afterwards found it to be in true azimuth N. 694" E., 
altitude 9“. No detonation was heard. The place of observa- 
tion was about two*thirds of a mile east of the Royal Observa- 
tory, Greenwich. O. L. Tui’Man 

Iron and Hydrogen 

May I be allowed to point out that the question of the 
occlusion of hydrogen in steel, and its influence in hardening, 
has been dheussed by Mr, Wm, Anderson in his report to the 
Committee of this Institution on the Hardening, &c., of steel. 

At the last meeting of this Institution IVor. Hughes stated 
that hU experiments did not support the hydrogen theory, but 
rather the view that hardened steel was an actual alloy of carbon 
and iron, unhardened steel a mixture only. I may add that 
experiments arc now in progress, de?iigncd to lest the truth of 
tlus latter view, Walter R. Browne 

Secretary 

lufititution of Mechanical Engineers, July iz 


The Stone in the Nest of the Swallow 

The swallow stone is the agate pebble, called in French 
name given to the chalcedony (Nature, vol, xxi. 
p. ^94), but the same virtue is attributed to the swallow herb. 
This is the CMufonium majus, about which Britten and 
Holland, *m their “ English Plant Namez,” give the following 
quotation from Lytej — “ Chelidonium, that is to say, swallow- 
herbe, bycau e (as PUnie wriielh) it was first found out by 
swallpwct) and liaih healed the eyes and restored sight to their 
young ones that had harmc in tlicir eyes or have bene blinde.” 

Littr^ his great JMcHonttaire^ gives two quotations, in 
which CkUMue is uyed in a botanical sense 

** Se vus avez as oils maujue 
Dane prenez celedoine et rue," 

MS, SU ysan^ 13M ctntmy^ 

Aussi le$ guerit le jus de cheledoine, le lalt de tithymol," — 
Farr^ v, 21, i 6 ih 

He also gives its meaning as Uie name of a precious stone, and 
adds; ^’Petits callloux appartenaut aux agates, on dit aussi 
pierres d’hirondeUe.” With respect to its etymology he says 
he derives it from hirondelle, A cause 

qu*on disait que rbirondelle ^ servait de celte plante pour wdre 
la vue k scs petits.” WatlAM E, A, 

Fern jponk, Higher Broughton, Manchester 


tM c4EJtJSB£AAr SEA u.: 

'T'HE Coast Survey steamer Commander ft; 
^ Bartlett, U.S,N., Assistant Coast Survey, rec!eii% 
returned from a cruise taking soundings, serial tomRem* 
tures, dtc., in the course of the Gulf Stream, under lit* 
structions from C F* Patterson, Superintendent Coast 
and Geodetic Survey, has brought very interesting data 
iu regard to the depths of the western portion of the 
Caribbean Sea. 

The depths and temperatures obtained last year in the 

Windward Passage" between Cuba and San Domingo 
were verified, and a few hauls of the dredge takeh 
directly on the ridge in this passage. The data obtained 
render it very probable that a large portion of the supply 
for the Gulf Stream passes through this passage, ana 
that the current extends m it to the depth of 600 fatWns. 
A few lines of soundings with serial temperatures were 
run from Jamaica to Ifonduras Bank, vM Pedro and 
Rosalind Banks, and it was found that the temperature 
of 39i®i obtained at all depths below 700 fathoms in the 
Gulf of Mexico and the Western Caribbean, could not 
enter through this portion of the sea. But the tempera* 
ture at the depth of 800 fathoms on the ridge in the 
"Windward I^ssage” between Cuba and Hayti was 
found to agree with the normal temperature of the Carib- 
bean and Gulf of Mexico, vir., 39^^, Soundings were 
taken between Hayti and Jamaica, developing a general 
depth between these islands not exceeding 8^ fathoms, 
except where broken by a remarkably deep channel con- 
necting the waters of the main Caribbean south of San 
Domingo with those north of Jamaica. This channel 
runs close to Hayti with a greatest depth of 1,200 fathoms, 
and a general depth of 1,000 fathoms. Its course is 
northerly along the western end of Hayti, where it does 
not exceed a width of 5 or 6 miles ; thence westerly, 
south of Navassa Island, with a tongue to the northward 
between Navassa and Foxmigas Bank, and another to 
the westward between Foxmigas Bank and Jamaica. 

A line of soundings was run from San lago de Cuba 
to the east end of Jamaica, where a depth of 3,000 
fathoms was found 25 miles south of Cuba. This deep 
place was found by subsequent soundings to be the 
eastern end of an immense deep valley extending from 
between Cuba and Jamaica, to the westward, south of 
the Cayman Islands, well up into the Bay of Honduras. 
The Cayman and the Misteriosa Bank were found to be 
summits of mountains belonging to a submarine extension 
(exceedingly steep on its southern sl^) of the range 
running along the south-eastern side of Cuba. This deep 
valley is quite narrow at its eastern end, but widens 
between the western end of Jamaica and Cape Crui^, 
where the soundings were 3,cxx> fathoms within 15 miles 
of Cuba, and 2,800 fathoms within 25 miles of Jamaitx 
Near Grand Cayman the valley narrows again, but witliin 
20 miles of this island a depth was found oT 3,428 ffthbms. 
The deep water was carried as far as a line between 
Misteriosa Bank and Swan Islands, with 3,010 fathoths 
within IS miles of the latter. On a line betwieen 
Misteriosa Bank and Bonacca Island there was a gehdfiil 
depth of 2,700 fathoms, and a depth of over 2,000 fathobis 
extended well into the Gulf of Honduras. BetWobh 
Misteriosa Bank and Chinchorro Bank the souhdibgs 
were regular at 2,500 fathoms. North of MlsterioSa 
Grand, Cayman, to the Isle of Fines and Cape Soh 
Antonio^ the soundings were generally 2,500 mthokris. 
The serial temperatures agree, in relarion to depthj^ ^ft 
those obtained in the Gulf of Mexico, by I 4 eut CdmnihiEfcr 
Stgsbee, and in the Eastern Caribbean by Co^ma^er 
Bartlett ; decreasing from the iutfece to 
ihthoms, or less, md cohstmt at tba’t 
depths below 700 fathoms. At groaitpf 4 ep^b|^ 
or 700 fathoms the bottom was aiwfyi 
calcareous ooze composed of FteropOd 
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particles of cpral These Ptcropod shells, as noted in 
prevjous expeditions by different nations, apj^ar to be an 
factor in the deterrni^ of the movements 
great b^ies of sea*water. The ridge at the “Wind- 
ward ^Passage ia bare coral rock, and on the south side 
fieropod shells were found to be much more 
numerous than to the northward of the ridge. Soundings 
and serial temperatures being the special objects of the 
epurs^ dredgings were only incidentally attempted for 
the ptiijjose of reconnoitring, as it were, the ground, and 
it was found that the area passed over was not nearly so 
rich in animal life as that in which dredgings were taken 
last year under the lee of the Windward Islands at the 
eastward of the Caribbean Sea. 

. The development of the extraordinary submarine valley 
in the western Caribbean Sea is a matter of great 
interest considered as a physical feature. This valley 
extends in length 700 statute miles from between Jamaica 
and Cuba nearly; to the head of the Bay of Honduras, 
with an average breadth of 80 miles. Curving around 
between Misteriosa Bank and Yucatan, and running 
along between Cuba and the ridge of the Caymans for a 
distance of 430 miles, with a breadth of 105 miles, it 
covers an area of over square mileSfhvixmg a depth 

nowhere less than 3,000 fathoms, except at two or three 
points (the summits of submarine mountains), with a 
greatest depth, 20 miles south of the Grand Cayman, of 
3,428 fkthoms, thus making the low island of Grand Cay- 
man, scarcely 30 feet above the sea, the summit of a 
mountain 20,568 feet above the bottom of the submarine 
valley beside it — an altitude exceeding that of any moun- 
tain on the North American continent, above the level of 
the sea, and giving an altitude to the highest summit of 
Blue Mountain in Jamaica, above the bottom of the same 
valley, of nearly 29,000 feet, an altitude as great, probably, 
as that of the loftiest summit of the Himalayas above the 
level of the sea. 

For the deepest portion of this great submarine valley 
the Superintendent of the Ct^ast and Geodetic Survey has 
adopted the name of “ Bartlett Deep." 


ALBANIA AND THE ALBANIANS 


A bout the dawn of authentic history the Balkan 
peninsula seems to have been mainly occupied by 
two kindred Aryan peoples— the Hellenes in the south, 
the Thrako- Illyrians in the north. Since then, or, say, 
for some 3,000 years, this region has been swept by more 
numerous tides of migration than almost any other 
country on the globe. Some of these waves, such as those 
of the Kelts 300 years before, and of the Goths 400 years 
sifter, the Christian era, receded without leaving any 
t^rmanent traces behind them. Some, such as the 
Romans, are still represented by the Dako-Rumanians of 
the Dinubian principalities and their southern kinsmen, 
the Zlnzars or Kutzo-Vlachs of the Pindus range and 
Tto$aly. Others, such as the Ugrian Bulgars, have 
been absorbed or assimilated to the Slaves, intruders like 
others again have either resettled the 
land, as, for instance, the Serbo-Croatian s, or else, like 
the Oamanli of Tftrki stock, have sewed the political 
cbhtrnl without making any serious attempts at colonisa- 
tlonv a condition of things absolutely with- 
out h pemliri utter chaos of races, lan^ages, 

reUgKW)(a, a interests and national aspira- 

tions, wWch has l<wjg tlireatened the peace of the world, 
and means of reconciling which the wisest heads have 
hitherto Med to discover* 


But be^^ these strange vicissitudes 

arid ^dlelss eompllMions the two triiatively aboriginal 
eSements Of the popfdjarioa stilt here and there hold their 
The Hellenes have doubtless befen largely 
eveiywhei^ although 

.5Uvi«» rj4wri4 aasSrst'ari uxri SW '* 



even here the old Dorians arc still believed to survive in 
the ^akonians of the Spartan hills and the, Mainotes of 
the l>narum peninsula. The northern branch, also, of 
what has not inaptly been called the Thrako-Hellenic 
family still predominates, and even retains a certain 
vitality, in the Albanian highlands. Thracians, P^^onians, 
Dardanians, Moesians, and all the other eastern and 
northern members of the race have long been extinct as 
independent nationalities ; but the Illyrian or western 
branch still continues to be represented by the Shkipetars 
in their original home, on the south-eastern shores of the 
Adriatic, 

The term Albania, it is needless to say, possesses no 
administrative significance, nor even any very strictly- 
defined geographical limitations. It is purely an ethno- 
graphic expression, though even in this sense no longer 
quite conterminous with the people from whom it is 
derived. In its widest extent Albania stretches from the 
Montenegrin and Servian frontiers southwards to Greece, 
and from the Pindus, Grammos, and Char Dagh ranges 
westwards to the coast. Within this area are comprised 
three nearly coincident physical and ethnical divisions, 
for everything here seems to nm in triads, so that the 
more technical data necessary to understand a somewhat 
intricate subject may be conveniently summed up in the 
subjoined series of triplets 1— 

I . Three Natural Divisions.— i. U/f/er Aibania^ 
reaching as far south as the river Shkumbj, about 41" N. 
lat, and mainly comprised in the Drin basin. 2, Central 
Albania^ between the Shkumbi and Voyussa* rivers, 
mainly in the Ergent basin. 3. Lower Albania^ or 
Epirtis} thence to the present Greek frontier (Akarnania). 

II. Three Poutical Divisions. — The Turkish 
vilayets of hgodra {Skniart)^ MonasHr or Qosowa^ and 
Yanina y the two former stretching eastwards beyond the 
actual limits of Albania proper, most of the third awarded 
to Greece by the Berlin Conference, wliich has just con- 
cluded its labours in connection with the settlement of 
the new Turko- Greek frontier. 

III. Three Great Lakes.— T hoseofSkutari, Okhrida. 
and Yanina, convenient landmarks, a curve describea 
through which from about Antivari to Prevesa, both on 
the coast, will roughly mark the inland frontier line of 
Albania proper. 

IV. Three Main Raciat. ELEME>rrs.— i. The old 
Thrako- Illyrian, now cver)Tvhere largely intermingled 
with 2, The vSlav (Serbo-Croatian branch) in the north, 
and with 3, The Hellenic (Dorian branch) in the south. 

V. Three Cot.lective Ethnical oh National 
Names. — i. Shkipetar, the most general national appel- 
lative of the people, whence Sbkmeria (in the Northern 
dialect Sipenia) the country, and Shkipeia* the language ; 
from root Shkip, Slikup =*« rock ; compare Greek, frwJTrfXof : 
I-atin, siopubis; and Ptolemy^s old Dardnnian town of 
Skupi. Hence Shkipetar =* hillmen, highlanders, ac- 
cording to the most accepted interpretation, 2. Albanian^ 
unknown, at least in this form, to the natives, yet of 
respectable antiquity, and now mainly current in the west 
of Europe and Greece. The word is usually refeired to 
the Keltic or Aryan root alby alp ^ height, snowy crest, 
and has been connected with Ptolemy’s Albani, a small 
tribe whose chief town was Albanopolis, north-west of 
the Lychnitis Palus (I.ake Okhrida). As a general name 
it occurs first in the Byzantine writings of the eleventh 
century under the two forms ’AX^ai^ot and 

» I'hat is, *'Hir#ipor, or 'VMalnljund/* to called no doubl originally by the 
GiTeks of the adtacent island of Korkyrn (Cotfn) 

“ Kedretmi« Anna Comnena. In Geors. Akropol. v* Annals, ^ 

c, 88) occur* the exprettion rb rSy The forms Arlwri 

or ArbentiA iFor the land, and Aribensshj for th* people are even stilt currmt 
amongst ih« Korthfirn Allmnlana. and must at one time have wwn 
genenth for lhe vanoiis Albania colonies settled in South Italy since the 
latter of the fiftMiith ceniury even now call themselvea Arbrhsh or 
Arbere^, and thsir language Arbrishte or Arbtrtshte. In Oirecce also 
*Afi$a¥Vrin and are current as «<tulvaknta of * AA^Soi'fn and 





^ the latter seema to have been formed, 3^ ' 
general Turkish, designation, though 
sfeietly anplicable to the Muhammadan Albanians, ;Thu3 
Arnaut, Albanian, and Shkipetar, all traceable to roots 


(Gcf^ides) in Upper Albania, as far south as River 
Shkumbi, and penetrating eastwards across the Morava 
Valley nearly to Sophia, with detached enclaves in Servia, 
bnt bn the other hand partly Slavonised on the Montene- 
grin frontier. Elsewhere the Ghegs are taken as the 
purest representatives of the old Illyrian stock. This 
word, the origin of which is unknown, was a term of 
contempt originally applied to them by their southern 
kinsmen. It has thus come into general use, although 
never employed by the people themselves, who use either 
the collective designation Shkipetar or the particular 
name of their tribe. 2. Tos/d^ or (Toskidcs) in 

Central and Lower Albania, wherever not Hejleniscd. 
Originally confined to the Toskides proper of Toskeria, 
a small district on the right bank of the Lower Voyussa 
north-west of Topcdelen, this word has also gradually 
acquired general currency, and so far differs from the 
corresponding Gheg that it is accepted and used by the 
people themselves, at least throughout the whole of the 
Voyussa basim 3. The Epirols of the Vilayet Yanina 
from the remotest times largely intermingled with the 
tlorian Greeks, and now almost completely Hellenised. 
The term is of course rather geographical than ethnical, 
but very convenient in view of the political changes 
now pending in this district. In connection with these 
dhanges it will be useful to note that the Pindus range 
between Epirus and Thessaly is occupied by the Kutzo- 
yiachs (the Kara-Guni or Black jCapots ^\of the Turks), 
with decided Hellenic proclivities .''religious^ political, and 
social, though still speaking a corrupt Rumanian (neo- 
Latin) tongue. Even in Epirus the Toshk itself, wherever 
still spoken, is largely mixed with Greek elements, and 
most of the Tosbks themselves are here bUingual, speaking 
Greek and their mother tongue indifferently, while in 
Yanina, capital of the vilayet, Greek has long been 
supreme. Consequently the contemplated transfer of this 
territory to Greece, with which it has been uninterruptedly 


'btit^'-tonverec .'js.tdry 

cate, for ih AlbasSla 

thm are bbl^ than 1^000,000 
not of Tflrki^ Imt of lUyriiwa Stock, apart ^piri a 

fewOsmaali ofadsda and bthters in th'O Jarge/towni 
is not a lUtte TCTtoatkaW that the 
which might almost be regarded as the caradle of 
civilisation has itself remitoed nearly statibnaty s thh 
rude Dorians issued forth from thc^ m of Epirus 

to the conquest of PeloiwonesuB/ Of uU the wcsieni 
Aryans the Albanians {done have remained in a semi- 
pastoral state, and retained the primitive tribal orgwisa* 
tion. Both branches of the race, but especially the Ghegs, 
are still divided into a considerable number of or 
j6har,'^ that is, clans or septs, sbme of which, such qs the 
Suliots in the south, and the Mirdites in the. north, have 
acquired historic renown. George Castriota, the Scander- 
beg, or Alexander the Great of the Turks, who almost 
single-handed for thirty years stemmed the torrent of 
Osmanli conquest, was Prince of the Mirdites, and^ the 
astounding valour and self-devotion of the Suliots form 
one of the most stilting episodes in the Grseco-Turkish 
wars during the early part of the present century. Recently 
also such tribal names as those of the Klementi, Hotti, 
Dukarin and others have been heard of in connection 
with the present political troubles on the Montenegrin and 
Albanian frontiers. As such troubles are likely to be of a 
protracted character, pending the definite settlement of 
the new northerti and southern frontier lines, the readers 
of Natuke will probably be glad to have in the annexed 
table a complete classification of all the Albanian tribes 

' Mirdites Dukazin j Dibri fMats or Matia ; Oroshi 
Fandi ; Kushneni, Spa chi j Kuebi 

S PuLATi t— Giovagni ; Planli ; Kiri ; Summa ; 

1 Toplana ; Dushmani ; ShuUa ; Shoshi 

O Other semi - ) Klementi ; Hotti ; Shrelli ; Ka-strati^ 
independent > Rechiluho ; Rioli ; Posripa ; Kopliki 

tribes. 3 Grica Gruemir; Busagwit ; Grudcla; Ti*epclii 

2 ( Todiks proper of Toskeria ; Yapidcs or IJapes ; 

X / Kheimariots ; Klmmides or Khumis 


supreme. Consequently the contemplated transfer of this 
territory to Greece, with which it has been uninterruptedly 
associated from prehistoric times, ^ cannot seriously affect 
the integrity of the Albanian race or do any undue 
Adolenc.e to their legitimate national aspirations; 

Vil. Three Religions : i. Mu/iammatfan every- 
where, hut rather more general in the souih than the 
noith; 2. Orthodox Greeks almost exclusively in the 
sbuth ; 3. Roman Catholic^ of Latin rite, almost exclu- 
sively in the north. From this it follows that the Ghegs 
are partly Moslem, partly Roman Catholic ; the Toshks 
partly Moslem, and partly Orthodox Greek ; the respective 
ndtnbers being as under, as far as any such estimates can 
at alibe depended upon in Turkey : — 

Moslem. Orlhodox Gi'eck. Total. 

Clhegft ... 400,000 ... 50,000 ... 150,000 ... 600,000 

Toshks ... 600,000 ... 200,000 ... — ... 800,000 

The diffusion of Muhammadanism no more implies the 
l^sence of TCirki elements in Albania than it does in 
Hcraegovinia or amongst the Bulgarian Pomaks of the 
Kbodope Mountains. Like causes have, produced , like 
resuiuln all ^hese places, and in Albania, when resist- 
ance ceased with the death of George Castriota, most of 
the influential and better classes adopted Islam,; while the 
peasantry, who never had much to lose or gain either way, 
remainea chrisilah. We sometimes hear It said that 
r^igion is a ractal in this it ;i$. 

evldcmt Uiat the statement can be true only in a negative 
sense. It is safe to Uy |%t hefc nb Chrifltflans aift pf; 

' * Hsre ih* f wmeaw OraiiHi <3f ©etdoha and the no ie*s famous dV«iS 

Ai|th*rohnnO O)0ytus v^hich |i«rt Jfl 

lojfy, «nd here was one of the early »eftucif itw Borians before they mwWrf 
wttlhwaids. ' ; ‘ 1 


o |7yamcs; SuUots 


Of all the tribal associations by far the most important 
are the Mirdites, who, although numbering scarcely over 
20,000 altogether, fcarm a powerful political factor in the 
country. They constitute a Roman Catholic oligarchy, 
whose chief town is Orosh, where resides their pnrtce or 
chief. The confederacy is fully recognised by the Porte, 
to which it is tributary. Amongst them has lon^ been 
prevalent the custom of marrying none but Turkish? 
rather Muhammadan, women, carried o6f from the plains 
and baptised in the mountains. Their territory lies 
chiefly south of the Drin, and with the Pulati of 

the Woods ' 0 , Klementi, Hotti, and other highland tribes 
between the head streams of that river and like Skutari, 
they are often collectively called Malliesw or - Black 
Moimtahjcer*.'' * But they must not on that account be 
confounded with the neighbouring;Montenegrm$, as sonie 
writers have recently done.® 

Of the Toshk tribes the most Influential are the Toshks 
proper on both banks of the Lower Voyussa ; the Vapides 
or Yagysy who are the Lapidos, Liapes, or Lnpot of rhe 
Greeks, on the Akrokeraunian coast range as far sb^h 

* Terrti$ tro^bly referable M saiaa Aiyan roots as thft OrioJt 

tmplylhg blood nUtiooiiliSp. and a ^der tribal 

* From wal, mounuUp, and O'. bUck - . i • . 


a^iwa<iyi inemdes 
V&yaPbf Sfcutari, 


intMiK:hen Itaiehes/' Vfefi 
hari amoivit th«’ 




ou gens des fbreu." 
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Khami$ between 

of tfce already been Hellenised, 

a»td eommunlti^ .everywhere 

by Otfeek"4pbahi% ^pulatbnb, as correctly 
indkitiad on the of European Turkey 

pwftslied by Stanford ckf ChaHng 
Cr^, ■’ ■ ■'■ ’ 

liiclttding the Albanian colonies since the fifteenth and 
siai^eekith centudes settle in South Italy and Sicily^ and 
inatiy scattered Tosbk settlenaents in the Morea, Attica, 
and the Archipelago, the whole race numbers at 
present considerably over a million and a half, asunder:-— 

, Tapper 41h 700,000 

central and Lower Albania (Tosks) 680,000 

South Italy and Sicily ... ... 180,000 

Greece and Archipelago 90,000 

1,650,000 

LAVouage.— T he broad distinction between the north- 
ern and southern branches of the race— Illyrians or 
Ghcgs, and Epirots or Toshks—dates from the earliest 
historic records, and Wcas clearly recognised by antiquity. 
ThO parting line between the two was much the same 
then as now, being fairly indicated by the famous Roman 
road, the Via Egnatia,ruimingfrom Dyrrachium (Durazro), 
oil the Adriatic, through Okhrida and Bitolia (Monastir), 
to Thessalonica (Saloniki), on the .<Egean. North of this 
great highway dwelt the Illyrians, Dardnnians, and 
Pteonians, all closely allied In speech, south of it the 
Epirots and Southern Macedonians, also represented as 
originally of kindred speech and like customs, though 
bofli were later on largely Hellenised,’ The difference 
between the northern and southern dialects still persists 
in Albania, where alone the Thrako-Illyrian language 
survives, the Gheg and Toshk standing in much the same 
relation to each other as High to Low German, or even 
to Danish. Hence the extreme northern and southern 
tribes are almost mutually unintelligible, although the 
the Toshks and Ghegs of the border districts (Ergent and 
Sbkumbi valleys) are able to converse together. The 
Italo^Albanian Demetrius Kamardas accordingly takes 
the speech current in this central tract as the common 
** Illirio-Epirotic standard.* 

The linguistic affinities of Albania were long a source 
of great trouble to philologists, and its claims to member- 
ship with the Aryan fannly were only finally established 
beyond dispute by J. G. von Hahn.'* But its position 
within the family itself can scarcely be said to have yet 
bedn Sati^Actorily determined. Bopp^ compared it, after 
u 4 ual methodi chiefiy w Sanskrit, while others have 
regarded it as simply an archaic or even a corrupt variety 
of CtrObfe.* iThe truth would seem to lie between these 
extre|mes, end e more exhaustive study of the subject will 
probably show that in Albanian we have the only surviving 
fink between the Asiatic and Grceco-Italic branches of 
dae Au^yan family. An analysis of the southern dialect 
tdiowa thiat of its roots about one-third are common to 
JEbMc Greeli^ tme^third to Italic, Keltic, Teutonic, and 

lEN^lcmy 'a Alt)a^^ here ts a marhims cafttem *tiU 

cawled Aihena or Arben, and in Chef Arberia, that is, Albania. The inter- 
and / is a pievaUlag Ceauirfe in Albanian, as in French, Chinese. 
1)1(1 ^ny othtf tongues. The pusantry about Frascati 
lASa oall the EpgUsh /»y wr for 
oaviM ■ Epidamatts and ApollaniatDurazxo and 
'ijnatla, Sr* have -m our right the peoples of 
lian Sea as far as the Gulf of Ambraota, and on 
n^ and the i^c^les^of that region oa far as 

dotiapdmta autk Un^ua Albaaeac," Leg^ 

J?na,tS 54 * 




s wi^yi»da4*autbb* lOf tie intra^ rwnatfcs to 
9f th* Albanians as 

- ^ t ^ wTiich mtideni com- 



Slavohic, the rest consisting of an unknown element 
assumed to represent the speech of the ancient Thtako* 
niyrians. Tne Italic, Keltic, Teutonic, and Slavonic 
words may be referred partly to their common Aryan 
inheritance, : partly to contact possibly in prdtistcric. 
Certainly in mitoric times —die Keltic invasion third 
century ; Gothic irruption under Alaric ; Roman rule 
Of five centuries 5 Serb occupation of Upper Albania to the 
Drin from 640 to 1360 A.B. ; Bulgarian occupation of the 
central districts till 1019. 

Hut what has been called the ^Eolic Greek element 
seems rather to date from a common pre-Hellcnic period, 
for it often presents a more primitive phonetic system, 
and more archaic grammatical and lexical forms than 
the oldest Greek extant— forms Vhtch cannot be derived 
from Greek, but which are intermediate links between 
Hellenic and Asiatic Aryan. Thus the Albanian boltma 
=» •will (noun) explains the Greek /SovXoftot for 
connecting it with the Sanskrit vamamaL Alb. dem »»• 
dcor^ stands between Gr, ^i/pa and Sans, dvdra; Alb. lie^r 
or nier » fnan between Gr. and Sans. n<tr. Here 
the organic a has become e both in Alb. and Gr., but Alb. 
has not taken the prosthetic a, a sufficient proof that it 
docs not derive from, but belongs to an older period than, 
Greek. Grammatical foims point in the same direction. 
Thus the Alb. genitive in tye^ as in aifye •« 0/ him^ answers 
to the Sans, sia^ sya^ and to the old Gr. e?o^ co, oTo =** ov, 
as in ijxuo, Ifilo, fVoto, e/iov. The numerals, often so 
instructive in comparisons of this sort, place the matter 
in a still clearer light Thus Alb. /yr, ftya m, one ^ Gr.vTr 
for iM-fj neutral tv ; mrrtp »* four^ has the organic k, 
which in Gr. becomes t (rerrap-ff), Sans, katvar^ katur^ 
Lat. gualuor. Compare also Alb. ^vas/ide »• six^ with the 
Sans, skas/t and Gr. nhere the Alb. f forms the inter- 
mediate stage between the original sibilant and the Gr. 
rough breathing. In sheita-te «» seven Alb. retains the 
sibilant, here standing on the same level as Sans, saptan^ 
as compared w'ith Gr. ^7rr« for ererrrtl. 

In other instances Albanian shows great corruption 
and phonetic decay, as might be expected in a rude, un- 
cultivated tongue never reduced to writing till quite 
recently. But the corruption and decay always proceed 
on different lines from those followed by Greek in its 
evolution. Thus Alb. nendc (Skutari dialect nad) and 
Gr. Iwla nine, have both lost the digamma preserved 
in the Sans, navan^ from which each flows in independent 
channels : Alb. mfatiy nmn^ nan; Gr. dwtfavj di'iv/a, 
dvvta, *Wa, here prosthetic a causing reduplication and 
loss of finJil V. 

■ The general tendency of Albanian, as of French, is 
towards short and contracted forms, the suppression of 
middle and weakening of final vowels to 1? mute dr eu. 
This, combined with a somewhat barbarous system of 
orth^raphy, half (ireek, half Latin, which has here been 
replaced by a simple phonetic system, gives the language 
a decidedly rough and uncouth look, though it is %.no 
means deficient in harmony, and what Kamardas fmely 
calls a certain Hellenic “aura,*^ so that *^at tihi^ we 
fancy we are listening to Greek instead of Albanian 
utterances.) ‘ 

The determination of the true position of Albanian is 
of such importance in the history of Aryan speech that 
the reader will probably excuse this somewhat dry 
excursus. 

Tyfe.— F rom many of the foregoing indications it is 
obvious that the Albanians can by no means be regwdod 
as a pure race. In popular works of travel or fietion a 
certain halo of romance is thrown over the people^ who 
are represented as endowed with almost classic s^itidry 
of form and beauty* This, is to some extent true to the 
south, where intermixture with the kindred I^^Beties 
could scaitely be otherwise than beneftciaLl, 

uSlro patVk sre*li* di ftlbanesi.’' O/. f//., p, 







thfi north, where the elements here absorbed 

belong to some of the best Slav blood -- Serbs and 
Montenegrins. But the plain and often even repulsive 
features met with in some of the central districts wuld 
seem to point at fusion with the Ugrian or Volga Finn 
Bulgarians^ whose headquarters were at Okhrida, and 
who at that time (Bth and 9th centuries) had not yet bem 
Slavonised Nevertheless, the Albanians are on the 
whole a fine and even a handsome race, with long head, 
oval face, long thin nose, rather high cheek bones, small 
eyes, generally grey or blue, hair often fair or light brown, 
long neck, broad chest, slim and upright figures. But 
descriptions of course vary with the experiences of the 
observer. Thus while Pouqueville speaks rather of black 
eyes, others describe the Toshks as essentially a blue-eyed 
and light-haired race. In general the purest type is found 
in the district between the Shkumbi and Voyussa, where 
Kamardas says that the language also is spoken in the 
greatest pvjHty, North ana south of this district both 
people and language arc more or less intermingled with 
Slav and Hellenic elements respectively. 

A. H. Keane 


J^EPORT OF THE BRITISH MUSEUM 

T he Parliamentary Report of the Trustees of the 
British Museum, which has been lately issuedi 
tells us that during the past year much progress has 
been made in arrangements for removal 01 the natural 
history collections, and in preparations for their re- 
ception in the new buildings designed for them at 
South Kensington. New cases and fittings have been 
provided and erected for the departments of botany and 
mineralogy, and in part for that of geology; and the 
transference of these three collections to the new museum 
will probably be effected in the course of the present year. 
The galleries vacated by these collections will be at once 
made use of for the exhibition of objects of archseological 
interest which have been accumulating for many years, 
and from want of space have been stored away in imper- 
fectly-lighted rooms in the basement of the British 
Museum. 

The whole of the zoological and geological portions of 
the India Museum at South Kensington, together with 
the friezes from the Amravati Tope and other remains of 
ancient sculpture, have been made over by the Secretary 
of State and Council of India to the Trustees of the 
British Museum. The sculpture will be exhibited in the 
Museum ; the zoological and other collections have been 
removed to the New Natural History Museum at South 
Kensington. 

Turning to Prof. Owen's special report on the depart- 
tnents of natural history, we are told that part of the 
work during the past year has been that of the prepara- 
tion of the collections for the pending transfer to South 
Kensington. 

In the department of zoology Dr, Giinthcr informs us 
that not less than 45,881 specimens have been added to 
the several parts of the collection ; of this, however, more 
than half is attributable to the collection of exotic butter- 
flies, bequeathed to the nation by the late William 
Chaptnan Hewitson. This is one of the most extensive 
and valuable collections of this group of animals that has 
ever been formed ; it consists of 24,634 specimens refer- 
able tp 5,795 species, many of which have been described 
by the testator in his “Exotic Butterflies,” “Diurnal 
Lepidoptera,” and other works. The collection is in a 
perfect state of arrangement and preservation, and by 
Mr. Hewitson’s direction a catalogue of its contents has 
been prqiared and printed at the expense of his estate. 
The testator attached to this bequest the condition that 
the collection should bo called the ** Hewitson Collec- 
tion/' and should be kept in good order, preservation, 
and condition, and in the same cabinets, and in the same 


order and aTtangement, and under th^ came 
as they should be at the ttmC of hi« 

expiration of twenty-one years firom that fime. 

Another imj^rtant addition to national coltectieii df 
insects made during the last parliamentary year /vrhs the 
Wollaston collection of St. HeWa Lepidoptera, consisting 
of 364 specimens, and including types of thirty-eight 
species, collected and described by Mrs. Vernon Wol- 
laston, This must be regarded as one of the mom 
important acquisitions of last year, as the accurate and 
perfect knowledge of the fauna and flora of so isolated a 
locality as St, Helena at a given period will enable future 
investigators to determine exactly the changes which are 
taking place in oceanic islands, not only with regard to 
the composition of their fauna and flora, but also with 
regard to the specific characters of the animals and plants 
imported into them. 

Four additions have been made to the well-known 
series of zoological catalogues in 1879, namely, the fourth 
volume of Mr, Sharpe's “ Catalogue of Birds*’ ; an octavo 
volume by Mr, C. O. Waterhouse, containing descriptions 
of typical specimens of coleoptera, illustrated by coloured 
plates ; a volume containing descriptions of a number of 
new species of hymenoptera by the late Mr. Frederick 
Smith, which the lamented author left nearly ready for 
publication at the time of his death ; and the third volume 
of Mr, Butler's “ Illustrations of Typical Specimens of 
Lepidoptera keteroccraP 

Mr. Waterhouse’s report on the Geological Depart- 
ment and Mr. Story Maskclyne’s on that of Mineralogy 
succeed that of Dr. Gunther, but we observe nothing of 
very special interest contained in them. Mr. Carruthers’ 
report on Botany records an important addition to that 
department in the shape of the extensive herbarium of the 
late John Miers, F.R.S., Stc., the distinguished botanist, 
which he bequeathed to the Trustees. It. contains the 
types of the species described in his numerous systematic 
works and memoirs, as far as they were in his own pos- 
session, together with an extensive series of South 
American plants from various collectors, agd many valu- 
able collections from other regions of the world. Besides 
the plants Mr. John W. Miers has presented to the dc- 

E artment the large series of original drawings made by 
is father from the living plants in South America and 
from dissections of plants in later years. 


MARCEL DEPREPdS GALVANOMETEIR FOR 
STRONG CURRENTS 

'PRACTICAL electricians have laboured up to the 
present time under a considerable difficulty in attempt- 
ing to measure the strength of very powerful electric 
currents, such as are, for example, employed in the pro- 
duction of the electric light. There has been no simple 
instalment suited to the rapid direct measurement of the 
strength of such currents, much less one that would 
measure any fluctuations of short duration. Ordin^ 
galvanometers have not been equal to the task, being 
adapted for a different class of work, usually of too hijjh 
a resistance to be safely introduced into the circuit, andln 
general too leisurely in their movements to afford indica^ 
tions of any rapid fluctuations. 

Although the current furnished by a good dynamo- 
electric machine, such as those of Gramme, Siemens and 
Brush, may for most practiced purposes be considered 
both continuous and uniform, the construction of these 
instruments could hardly leave any doubt on a p^ri 
grounds that the current really consists of a nomfet of 
successive impulses, which, although they may, ns it werey 
run into one another and yield a continuous current, yet 
Cause the strength of the current to be cotdituisdly 
ing and diminishing in rapid alternations ; and Weed the 
telephone shows clearly that this iis S 

humming sound is heard in tl^t insttteeut 
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jqMl Iit) t!WO ends of an msulated wire, 
Ih^ ef and near to the 

machine. M, 

jC)epe^^ by the most direct 

evidencd that the ca$e> for when inserted in the 

^tptthr of liar machine its needle is 

observed to be in mceseant vibration. 

The ocdy instrument coiistr^ previously to that we 
are about to describe, suitable for measuring strong cur- 
rents, vras the tangent ^Ivanometer of Dr. Obach, the 
essential feature in which consisted in the conducting- 
rin^ being made movable about a horizontal diameter, 
jmd therefore capable of being adjusted by inclining it at 


a greater or leis obhquity to any depec of sensitiveness 
between he maximum and zero, the faonsontal component 
of the magnetic force of the current circulating in it being 
zero when the ring was laid over into a horizontal plane. 

M. I)eprez^s galvanometer is, however, a much more 
handy instrument, its indications arc almost instan- 
taneous, and the defections with very strong currents 
are not unreasonably great. To secure this end it has 
been necessary to make the needle of the instrument 
very light, and at the same time to give it a very great 
directive force by placing it in an artificial "field" of rery 
great intensity. The needle consists of twelve or fifteen 
little pieces of soft iron Wire set side by side transversely 



Marcel Dcl>rc2*s Gaivanoaieter f».r very strong currtnt*. 


Upon an axis of brass which is supported between 
two pivots. The axis carries also a light hand or 
index of straw or aluminium fixed at right angles to the 
little iron needles. This compound needle is placed 
between the limbs of a powerful permanent magnet 
made of separately magnetised laminae superposed upon 
one another (as suggested by Scoresby and jamln), and 
is thereby powerfully magnetised and directed into the 
horizontal plane. The coils of conducting wire are carried 
round the needle by being wound upon a light rectangular 
frame which surrounds the needle, but lies within the 
limbs of the permanent magnet. When a current passes 
the needle jumps almost instantaneously to its position of 
equilibrium, its osciUatit>ns being of extremely short 
duration. M. Deprez has also tried needles mrde up of 


several superposed layers of the thin sheet iron used in 
telephones, but the form shown in the figure is, on the 
whole, the mo^t satisfactory in practical operation. One 
advantage possessed by the instrument is that it is inde- 
pendent of gravity and of the magnetism of the earth, and 
can therefore be used anywhere in any position. It will, 
therefore, be found to be a very convenient instrument 
for electrical engineers, but as its readings are not capable 
of being translated into values representing current- 
strengths by any simple trigonometrical function, sines 
or tangents, it would require to be graduated empirically 
by a process similar to the method of ‘^calibration" 
adopted for ordinary galvanometers by Melloni, before 
it could be regiuded as more than a convenient galvano- 
scope. 


PaOF. IV. IL MILLER 

I T is only tust to the memory of a man conspicuous 
within the circle of a not very large scientific class 
that more than a passing word should be spoken over his 
grave l^fore the grass has grown on it. 

WfiMam Hallows Miller, whose life began with the 
century, has lived far enough into It to experience what 
is a happy fa^ for a scientific man ; he has seen the chief 
ivbrk or his life bear fruit j has seen the system he intro- 
duced holding its place in the face of other systems, and 
tecognised more and more as a pennanent addition to the 
agmies with whteh itoan may f with the problems 
thatnature pmsents tohim ; he n it developed, but 
not sttperseded^ 

Cry^ll<^aphy was science. It had taken its 

itfit in the hOnds of, Haiiy in the decade of years 
before he wasborn^ and in those of Weiss/6f Mohs, and j 


especially of Franz Ernst Neumann and of Grassmatm, 
it had been receiving development during the years of 
Miller’s growth and manhood. 

The chair of mineralogy at Cambridge was filled pre- 
viously to 1832 by Dr. Whewcll, and a well-known 
memoir on the geometrical treatment of crystal forms 
which Dr. Whewell contributed to the Tmnsaciiom of 
the Cambridge Philosophical Society gave an impetus to 
the study of crystallography in England which launched 
Miller on his career. For, taking this memoir and Neu- 
mann's treatise of 1823 {BHinigc jsur KrystalJommU) 
as his starting-point, Miller, who was a pupil of Whewell'a, 
proceeded to develop a system of crystallography which 
was not published till 1838, but ishich was the most 
important work of his life. 

Dr. Whewcll had already for some time recognised in 
his pupil the ability and accuracy that marked him out 
for the career he afterwards pursued, and In JB33 the 


ici^ tli« iiuiu«tive ictencfts tesigned hi$ chair and 
ius«4 m dii^terest^ influence to obtain the appomtoomit 
oCMiaotasbis 

Proviondy to this, in 18^5, Miller had taken his degree 
IMI a fifth wrangler, and he obtained some reputation as a 

S ttor* In 1831 he published an elementary treatise on 
ydrostatic% and in 1835 one on hydrodynamics. They 
boro the murk, of the same concise and precise treatment, 
and exdwion of all that was merely explanatory, which 
gave afterwards its character to his treatise on Crystallo- 
gi^phy, and probably deterred the ordinary student from ! 
that subject tar more than any real clifhcuUies inherent in 
the sclaice. 

Already in 1829 he had published a crystallographic 
notice of the forms of ammonium carbonate, followed in 
1B30 by two other memoirs, and thenceforward notices 
from time to time emanated from his pen on crystallo- 
graphy and on optical and physical subjects. 

Miller was thirty when he succeeded to the chair, which 
he occupied forty-eight years. 

The system of Weiss indicated the position of a face 
on a crystal by expressing its intercepts on a systenvof 
axes in the form of integer ^mltiplea'- of the intercepts 
(parameters) of some other selected crystal-face on the- 
same axes. : 

The system of Miller represented the face by a symbol ; 
composed of three numerals, or mdiceii which are the dcho- j 
minators of three fractions with unity fcfr their numerator 
and in the ratio of the multiples of the parameters ; and 
he asserted the principle that his axes must be parallel to 
possible edges of the crystal. 

The elegant way in which this mode of representing a 
face lent itself to yielding expressions for the relations 
between faces belonging to a zone (/>. faces that would 
intersect in edges parallel to the same line) gave it 
superiority over previous methods, due to its bringing the 
symbols of the crystallographer into a form similar to that 
employed in algebraic geometry. But though expressions 
were given for the relations connecting four cr>^stal planes 
in a zone, the principle lurking in them of the rationality 
of the anharmonic ratios of four such planes was not 
recognised, or at least was not announced as such, by 
Miller till 1857, nor were the further results deduciblc 
from this principle ever propounded by him. It was by 
a pupil of Axel Gadolin's and by V. von Lang inde- 
pendently that the limitations imposed by this principle 
on the varieties of crystal symmetry w*ere fu st set forth ; 
but Bravais had already deduced the necessity for these 
limitations by a parallel method of reasoning founded on 
the idea of what may be termed a net-pile of the centres 
of iRmmgiiUr), Uiat is to 'say, a parallepipedal 
system of arrangement of biolecules. But Miller^s work 
cotwUtcd in working out into * a beautif id system the 
indicial method of notation and calculation in crystallo- 
graphy, and obtaining expressions adapted for logarithmic 
computation by processes of great elegance and simplicity. 
The faces of a crystal he followed Neumann, Whewell, 
and ^assmann in representing by normals to the faces, 
which are conceived as all passing through a common 
pomtj and this point is taken as the centre of an 
imaginary sphere, the sphere of projection. The points, 
or poles, in which the sphere is met by these normals, 
aha which therefore give the relative directions in space 
of^e faces of the crystal, can have their positions on the 
aphere determined by the methods of spherical trigono- 
metry. Moreover a great circle (zone circle) traversing 
the poles df any two feces will ti- . erse all the poles cor- 
responding to feces in a zone with them. 

of the stercographk projection, which 
Miller also adopted from Neumann, he was able at once 
to project any of these great circles on a sheet of paper 
with a ruler and compasses, and for the purposes of the 
crystallographer elaborate edge^drawings of crystals ^- 
come of comparatively little importance. Miller’s system; 


then gave ad i^e 

a crystal Can pi^tefent, dhd it gave thm in a forih 
appealed at onod te the sense of sjnnmetry and appro- 
pnateness of the mathematician. - 

His book at length became recognised hy physicists 
and hy the higher school of crystallography as one to 
supersede what bad gone before it> as i« evidenced by its 
having been translated into French by no kss a man 
than Senarmonty into German by Grailich, who added a 
valuable chapter to it on crystallographic physics, dind 
into Italian by Quintino Seua, and by Its being nOw 
almost universally employed in crystaUographic physics. 

The future development of crystallography, there can ^ 

I little doubt, will follow on the lines laid down by Miller, 
whatever may be the direction that development will take ; 
and in the cause of higher scientific education, it is much to 
be regretted that in a National School of Mining and Mine- 
ralogy like that established in jennyn Street the elaborate 
and relatively clumsy system of notation introduced by 
Naumann should still be retained, to the exclusion of an 
I incomparably more comprehensive and reasonable system 
which has at least the advantage not only of being English 
i in its completed form, but of having been originated by 
mathematicians so eminent as Neumann, Grassmann, 
’*Whewen, and Miller. F or it is to be borne in mind that 
the (so-called) system of Naumann^ apart from his long 
; Superseded geometrical treatise, is nothing but a system 
I of notation for the general forms, and not for the particular 
j faces of a crystal, and becomes more complicated in 
I proportion as the symmetry of the crystal is more simple, 
while it is entirely useless in the methods of computa- 
tion, -Its symbols being actually converted by the modem 
crystallographer who uses them into the Millerian symbols 
on every occasion when he wishes to deduce relations 
between faces and the zones to which they belong. 

Besides his memoirs describing the results of crystallo- 
graphic measurement and certain tracts such as that on 
the gnomonic projection and on the crystallographic 
method of Grassmann, Miller published in 1863 a tract on 
crystallography which was, in fact, a second edition of 
bis original treatise. 

In 1852 he published his great work, for it was all his 
own, on Mineralogy, modestly entitled a new editioit of 
the ‘^Elementary Introduction to Mineralogy, by the 
late William Phillips/Vby H. J. Brooke and W. H. MiJier. 
The publication of this severe little volume was an epodh 
in the science it illustrated. It contained a mass of 
results obtained by Millet with all his accuracy and all 
his patience through many years, and tabulated in his 
usual concise manner. It may be said to have fired the 
zeal and directed the general form of the greater but still 
uncompleted work of his friend Des Ooizeaux. It is a 
monument to Miller’s name, though he almost expunged 
that name from it. Like other work of his it may be 
merged in the larger works of newer men, but it will not 
be superseded, and will always have to be referred to. 

One of the great works of Miller’s life was the 
restoration of the standards lost in the - fire which 
destroyed the Houses of Parltamei^. The micro- 
scopic accuracy of his mind here had a congenial 
taskj and another conspicuous quality of that mind 
had to be brought into play in devising the elaborate 
precautions to be taken in order that the b^ances and 
apparatus employed might be Sufelently sensitive, and 
at the same time absolutely accurate when considerate 
weights were under determination. Indeed there was no 
faculty for which Milter was more remarl^able thgp this of 
devising readily the most simple meant m an 

ex^riment and the apparatus neededo^^ 

His mom at the Cambridge 
of Such simple and almost improviagd 
apparatus »ea<ie<f 

observer , naing optical iostntmeiita 
fVSgested to bim by a crack in the ei^ 
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bearing of this abnormal distribution of the pressure on 
ibe temperature, winds, and rainfall of this large and im** 
portant part of the gloW was adverted to. In the Sep* 
tember following, the U.S. Weather Map for which 
app^rs with this notice, great and radical changes in the 
distributiem of pressure took place— such as a change 
from a large defect from the normal pressure to a large 
excess above it in the New England States, South Britain, 
Central Europe, South Africa, and New Zealand ; and on 
the other hand, a change equally striking from a large 
excess above the normal to a large defect from it over the 
West India Islands, South Greenland, Iceland, North 
Britain, and the whole of Southern Asia from the Bay of 
Bengal to Japan. As it is still premature to speculate on 
the causes of these enormous changes in the distribution 
of the mass of the earth's atmosphere and the still more 
enormous forces called into play in effecting them, we 
must content ourselves with stating them a little more in 
detail, and drawing attention to some of the more im> 
mediate and striking climatic consequences which followed 
in their train. 

In North America pressure fell most below the normal 
^bout 1 -ake Winnipeg, and southwards over the region 
traversed by the upper tributaries of the Missouri and 
Platte Rivers. This region of low pressure was extended, 
though in a less pronounced form, to the south-east, 
deepening again, however, on approaching Florida, to 
0*0^ inch, the greatest depression below the normal in 
the Bahamas. Over the Gulf States and westward 
through Texas and California, pressure was above the 
average ; and to the north-eastward of the region where 
pressure was low it rose gradually, till in the Gulf of 
St Lawrence it stood at o’ 133 inch in excess of the 
average. 

This high pressure extended across tlie Atlantic, and 
.thence overspread Ireland, England, the northern half of 
France, Germany, all Russia except the extreme south 
near the Black Sea, and on into Siberia as far as the 
valley of the Tobol. As already stated, the southern half 
of Africa and the whole of New Zealand liad a pressure 
considerably above their normal, the excess in the northern 
island of New Zealand being about 0*150 inch. 

To the north of the European belt of abnormally high 
pressure there was a widespread region of low pressure 
including South Greenland, Scotland, Denmark, and 
Scandinavia, the centre of greatest depression being 
0‘209 inch below the normal in the north-east of Iceland. 
On the other side of the European belt of high pressure 
lay a most extensive stretch of low pressure covering the 
Spanish peninsula and the rest of Southern Europe ; the 
north of Africa, all Asia, except Siberia to westward of 
the Tobol River and a small patch including the Lower 
Amur, the East India Islands, and the whole of Aus- 
tralia. In this widespread region centres of still deeper 
depression were formed in Italy, the Upper Obi, Western 
India, Southern China, and the soutli-eastcrn division of 
Australia, the depressions below the normal pressures of 
these five regions being respectively 0*133 inch, 0*146 
inch, 0*084 i*^ch, 0*070 inch, and 0-136 inch. The sharp- 
ness with which the regions were marked off will be seen 
from the statements that in their relations to the normals 
pressures showed differences of a fall of 0*342 inch from 
Nova Seotia to Bernfiord in Iceland, 0*329 inch of a rise 
from Befnfiord to Cork, and 0*153 inch of a fall from 
Cork to Rome, and 0*290 inch of a rise from near Mel- 
bourne to Napier in New Zealand. 

In the United States, temperature was under the average 
on the westerp side of the area of low pressure, the de- 
ficiency from long. W. to the Rocky Mountains being 
from r*5 to This low temperature extended far to 
northward, the deficiency from the normal amounting to 
4"^ *5 at York Factory, Hudson Bay. In the region of hitgh 
pressure which overspread the New England States the 
srainfall was small, and temperatatre from 1**5 to shove 


the normal. On advandogj lmwievei^, 
tetnperatuie IfeU to near average in Nehioundlai^^ 
which lay just on the western outskirts of die fteat hafo- 
metric depression which had its centre near tl^ north- 
east of Iceland. Greenland was coinpUtely enVeto^d In 
the western division of thf* Repression, and th^ it ^ 
be seen that winds were northerty and easterly, and tem- 
perature consequently feB to 4*^ 0 below the noripal On 
the other hand, Scotland occupied the south-eastern 
segment of the barometric depredlon, and there, conse- 
quently, winds were west-soutK-westerly ; temperature 
was from i'’*o to 2^*0 above the average ; and the rainfall 
in the west of the country from 40 to iraper cent, above 
the average ; whereas near the east coast tt was about, or 
rather slightly under, the average. Thus in Scotland the 
distribution of the rainfall of September was the reverse of 
what prevailed in August, the weather in the latter month 
being fine and dry in; the west, but wet and backward in 
the cast. These differences of weather were occasioned 
by the circumstance that in August the centre of m-eatest 
barometric depression was to the south-west ^of Ireland, 
thus resulting in rain-bringing easterly winds in Scotland 
with the distribution of the rainfall stated above ; whereas 
in September the centre of the barometric depression 
was near Iceland, thus resulting in rain-bringing westerly 
winds in Scotland, and consequently unfavourable weather 
in the west, but favourable weather in the east for the 
ingathering of the harvest. 

Temperature was about the average in England, slightly 
under it in France and Western Swiuerland, but above 
the average over the whole of the rest of Europe, and 
eastward into Asia as far aS the area of high pressure 
extended. The greatest excess of temperature over this 
extensive region occurred in the great plains of the 
Danube and the Dnieper, where it amounted to from 
4®'o to 5° *6. In Italy the excess was small, and in Sicily 
temperature even fell 1*^*4 below the average, and this 
area of low temperature was continued to the north-west 
through France. Another breadth of low temperature, 
falling however nowhere lower than 2''*o below the normal, 
extended from the Caspian Sea as far to the north-east as 
the bead-waters of the Yenisei, in other words over the 
western side of the barometric depression which over- 
spread this part of Siberia. To the eastward of the 
Yenisei temperature was above the average, but only 
slightly so, nowhere exceeding 2'*'0. 

The greatest barometric depression in Australia lay off 
the coast south of Melbourne, and in accordance there- 
with, keeping in view the law of the winds of the southern 
hemisphere, the prevailing winds were N.E. and N, at 
Gabo Island and Melbourne, and N.W. and W. at Sand- 
hurst and Portland ; in other words, with the distribution 
of pressure described, equatorial winds blew over this 
part of Australia, and the temperature rose at Wilson's 
Promontory to 3®'2 above the nonual ; and the winds 
being land winds, the rainfall, particularly at places in 
the interior, was considerably below the aver^^. In 
New Zealand pressure was not only absolutely ^higbar in 
the north than in the south, but also much higher rela- 
tively to the normals, and it was also higher in the 'west 
than in the east. Under this distribution of the pressure 
and the strong equatorial winds resulting therefrom, 
temperature rose above the normal over the whole of 
New Zealand, the excess being nearly 4''*o at Dunlin, 
Christchurch, and Napier. 


NOTES 

It was scarcely to be expected that the debate last 
the House of Cotamons on Mr, RpuodeB^s 
plete aboBtionof the clerical 
and Qunbridge should have had any 
The Qovanment thought U acamly lak 
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jegW'ded as one of ihe 
fAts bound to consHin*. At the same time it 

is be]|lev|id ‘^t1^^^ nte favourable to the almost 

coia|)lete of clwical tests, and if this is one result of 

lhidrdellb^i<in» to us their appointment v:iU not have 

beat in ii!^. The mtehiorial on the subject, with 800 aig^natarcs, 
presented to Mr. Gladstone, cotdd scarcely be more inflaential. 
Athoufif the names are those of Sir G. Jes?cl (Master of the 
KoUs), Sir Henry Thompson, Dr. Risdon Bennett (President of 
the koy^ CoU^ of Thysiciana), Mr. Darwin, Prof. Huxley, 
Mr. A. U, Wallace, Dr. W. B, Carpenter, Dr. Abbott, 
nutneix}us members of Parliament, the Presidents of the 
Congregfational and Baptist Unions and the Dissenting 
Deputies, the professors of most of the Nonconformist 
collets, and several hundred graduates of the Univer* 
s ties of Oxford, Cambridge, London, and Scotland. It 
seffiCQs clear that the days of thU remnant of an age of in. 
tolerance are numbered, and that in the near future Oxford 
and Cambridge will be as untrammelled by antiquated restrict 
tione as the London and Victoria Universities, The central 
institutions of these bodies'have developed with a marvellous 
rA|Hdity, one cause of which, we must believe, has been the 
perfect liberty of teaching. University College, as we intimated 
last week, feels urgently the necessity of more elbow-room, and 
yesterday the foundation of Victoria University was celebrated 
at Manchester, where Owens College, the nucleus of the Uni 
versity has developed quite as rapidly, at least, as her elder sister 
of I.ondon, When Oxford and Cambridge have been brought 
as much abreast of the age as the two younger institutionis, an 
impube will be given to higher education in this country, and 
an encouragement to research in all departments of learning and 
science, that in time will bring us on a level with Germany 
in respect of University education. 

No more satisfactory token of the rapid progress of liberal and 
just ideas as to the proper functions of universities could be dc* 
wred than Ihc tone of the leading article in the Titfus of Tuesday 
in connection with the Victoria University ceremonies at Man- 
chester, After giving a melancholy picture of the disastrous 
effects of the existing sy-.tem at Oxford and Cambridge, both on 
crammers and crammed, the Times gives what is evidently its 
ideal picture of university life. *'Let us imagine/^ the leader 
concludes, *‘a body of professors employed not in examining or 
in cramming, but in original research or original work of some 
aort, pushing forward the bounds of knowledge, adding new ideas 
to the possessions of the human mind, creating, in short, and net 
merely appropriating or aiding and testing the appropriations of 
other people, llie stimulus of such work as this would be felt, 
w'e may be sure, by all who come in any sense within its range. 
The example would be contagious. Original workers will 
be in no want of pupils, whether they seek for them 
or not. When valuable ore is being dug there will always 
be some one with a due sense of its worth ready and ^ager 
to pkk it up. It is for the promotion of such work as thb that 
great funds and great msUtutians most properly exist. The 
professtouB and trades of the country have their own appointed 
rewards. The successffti barrister or the successful merchant 
may or hot have l>cen a university student. It is notin. 
any casethe chief duty of e university to assist him in the attain- 
ment of his rank, first to sharpen hb tools for him and then to 
keep him in funds durit^ tlie iutervaJ while he is waiting to use 
them. The professions and trades can hold their own very well 
without such advenUtlcms help as this. Original work b not so 
dbeatly remutterative ; to the MMduM ea^p^ged upon it it may 
not be yemunerativo at all. It often beam MR It 

it abttndanily in the endL It need», therefore, and 
spe^al encoursfement which a univendty can most 

TheVictoria tlrdversity has iis lffe^^ 


It can choose it* own course. It may become a machine for 
turning out second and third-rate intelligences, a sort of Pro- 
crustean bedi so constructed as to bring its sons' as nearly as 
possible to the same intellectual stature atid equally to forbid 
any of them from falling far short of it or from exceeding it. 
Or it may propose to itself another aim, and may seek princi- 
pally to aid in the creation of knowledge rather than in its 
distribution, and even weighing out,” We are pleased to find 
the views we have so long advocated finding acceptance in so 
mfiaential a quarter, and we commend the article to the earnest 
consideration of the University Commissioners. 

Thu second annutd mcelvng of the Index Society was held on 
Friday last, the 9th inst., in the roams Of the Society of Arts, 
when His Excellency the American Minister* Mr. J. Rus:ell 
Lowell, presided. The Report contained an account of the work 
already accomplished and of that which is in luind or can be put 
in hand when the list of subscriptions is enlarged. Many of the 
Indexes issued through the Society refer to literature and history 
matters, but science is not overlooked. A Handbook of the 
Literature of Botany, by Mr, Daydon Jackson, the secretary of 
the Linncan Society, is just ready for the press, and a companion 
volume for meteorology b proposed. Indexes of Logic and 
Anthropology also find a place in the list of schemes. Besides 
the formal business at the meeting, resolutions were passed for 
the appointment of committees to consider the best means of 
carrying out the following objects: — (i) The indexing of bio- 
graphical collections, especially those contained in the CentU* 
man's Maga%iiu and the Annual Register : (2) the indexing of 
Roman antiquities and remains in Great Britain ; and (3) the 
opening of an office to contain the printed and MS. indexes. 

We have already called attention to the fact that the friends of 
the late Prof. Alfred Henry Garrod, F.R.S., being desirous of 
possessing some memorial of him, it has been agreed, after due 
consideration, that thb object will l)c best effected by the re- 
publication in a collected form of all his separate memoirs and 
papers, both zoological and phy.dalogical, prefaced by a bio- 
graphical notice and portrait of the author. A committee has 
been formed to carry out this object, consisting of Prof. W. H. 
Flower, LL.D., E.K.S., P. L. Sclater, Ph.D., F.K.S., Dr. A. 
Giinlhcr, F.R.S., O. Salvin, F.R.S., T. M. Balfour, F.K.S., 
Prof. Iv. A. Schafer, F.R.S., G. K. Dobson, Y., R, Alston, 
Prof. F. Jeffrey Bel), W. A. Forbes, secretary, It is estimated 
that Prof. Garrod's collected papers will form a volume of about 
500 pages, royal octavo, illustrated by twenty -five plates and 
numerous woodcuts. Each subscriber to the fund will be en- 
titled to receive a copy of the work for every guinea subscribed. 
Intending subscribers arc requested to forward their names, and 
to stale the amount they arc willing to subscribe, to the Secre- 
tary of the Garrod Memorial Fund, ii, Hanover Square, 
London, W, 

Dr. J. H. Gladstone, F.R.S., has presented lool. to the 
Research Fund of the Chemical Society. 

The French Government has allotted M, Pasteur the sum of 
50,000 francs for the purpose of enabling him to carry out his 
researches on the contagious diseases of animals. 

Wishing to devote himself exclusively to scientific pursuits. 
Admiral Mouchez, director of the Paris Observatory, has asked 
to be placed on the retirement list, a request which has been 
granted by the Ministry. 

The well-known mathematidan, Prof. C. W, Borchardt, died , 
at Rudertdorf, near Berlin, on June 27. He was formerly 
Professor of Mathematics in the Military Academy, and of UtO 
years Professor in the University of Berlin. Since 1856 he was- 
editor of the yaurnsU far Pern and Ap^ud Matkmtdtks^ the 
oldest of the existing mathematical periodkids. 



Tk» -dwith is ftattouncedi dt tJie agfe fifty^seven yew^ 
p^lpr. JC«rl Kcwnaon, prol«wor of Ijift6<&ry and geography ia 
University of Bre$Uu ; hU name U well known to students of 
hlstcdcal geograptoy. 

4.T the in Barfs yesterday t)ie electric light played a 
prominent port* It was used to illuminate the fountains of the 
Tidlerles C^rdens^ the upper part of Notre Dame, the Bourse, 
thiodome of the Pantheon, Porte Saint Denis, and several other 
ptthUc places, besides private buildings. One of the most 
interesting experiments was that of M. Serrin from the top of 
his house, facing the Place de la Rcpubiique, where the gas 
^mpatdes organised an unrivalled display. M. Serrin has 
invented an apparatus n hich has been already tried with great 
eucoess, and may be moved in any direction with an amazing 
velocity, llis powerful ray of light describes curves in space 
visible at an iininense distance. Some new forms of regulators 
were exhibited for the first time on this occasion. The fSU, 
being national, was celebrated all over France in the 40,000 
communes or townships of the Republic, and the electric light 
was used in the provinces as well as in Paris. The most 
notable display was probably at Rouen, wdwre a group of 1 
aixteen Siemens lights, of a power of about 100,000 candles, | 
was placed on the top of the spire of the Cathedral. j 

Thjk several improvements in the National Library of Paris j 
have resulted in a large increase in the number of readers. In * 
1869, when the new hall was opened, the number of readers ' 
was 24,000, who used 71,000 volumes exclusive of the library 
of reference. In 1879 the number of readers was 63,000, 
and of volumes used 230,000. It must be added that other 
libraries are open to the public in Paris and largely frequented, 
such as the Consemtoirc des Arts et Metiers for mechanical 
science and physics, the Museum dTIistoirc Naturelie for natural 
history; the Mosarin St. Genevieve, for general purposes; 
the Swbonne, £colc de Droits, £cole de M^decinc, &c.| for the 
public, as well as for students. Readers are admitted to 
the Nalicmal Library reading hall only by tickets ; a special 
room has been opened to tlic public, and is also largely fre^ 
quented. I'he present liall is only provisional, and a new one, 
on a larger scale will be opened very shortly. 

A has just been made on the measured mile in Stokes 
Bay, under the superintendence of the Steam Reserve and in the 
presence of the Controller of the Navy, of a service steam 
pinnace propelled by the Mallory screw. This is the first appU* 
cation oLlhe American invention in the English service, and 
much interest was manifested as to the results of the trial. The 
propelleri which was fitted to a pinnace constructed specially for 
the purpose, is capable of being turned to any angle by means 
of a pittion and gearing, like an ordinary rudder, with whidi it 
dispenses. The boiler is stowed away under the forecastle, 
while the cylinders are placed at the stern and act directly upon 
the vertical shaft which turns the screw. Six runs were made 
with the engines going ahead and two with th6 engines going 
astern, there being scarcely half a knot’s difference in the mean 
speed realised, 8*828 knots being obtaiaed while going ahead 
^th 339 rev^uUous, and 8 '451 knots going astern with 340 
revolutions. The engines were reversed from full speed ahead 
toifidl fpeed astern in tea seconds. But the most remarkable 
lies^ ytrefe obtt^med in turning, the little craft showing such 
Veiwl^Ue it not only turned in its own length, 
42 tetstf buf was^ pat i>y Col, Mallory through the inpvemcats of. 
a q^uadrille,. chaining, setting to partners, and galloping to places. 
She made i ;ch& tb atarboatd in thirty-six seconds, and without 
stopping, made a aecbnd cirdc to port, thus compiedhii: the 
figure 8 itt andtmd#. The trial was deemed sktisfeic^ 

tiiry, but the Vibration si ateen wib so gr^^ that thi a^r 
of boats fitted require to 

Specially strengtliened. ' 


seme;;' tether /details 

credited to the mn ln t^ar^ of thehafc tootn atriie 
UoMf New Vork, sefiersed NAttPIttt, vol xxh Ho 

Is on IrUhvAmeriixtn About thirty years of % 

name, and has ^cupled his prosent^^ His 

sole duty cojusUts in laofchig afte.M during Iho 

fact of his possesriug.a remarkable memory but 

still he is not looked upon as f* prodigy by hotel ofTicikls* 
They, state that a Toaemny Hart, now dead, who figured oosU^ 
spicuously in the Stokes trial,** was for a l^g dhte in idiarge 
of their hat-room, []aud was this man’s superior as regards 
memory, and cited other instances of men now employed In 
different hotels throughout the country whom they oousitte .hk 
equals. It is very evident, howevei*, that he posscaaesf ' a 
wonderful talent for selecting the right hats, and mistakes are 
rare with him. 

■ . ■ ■ 

Thu suggestion made by A. Martin with regard to radiometers 

y<mrnaliyf Photography^ July 9, p. 312) isa veryobriotts 
one, and has been made dozens of times. We believe that soon 
after Mr, Crookes commenced working with Becquerel’s lumi- 
nous suljdiides he tried to get a radiometer to move by means 
of the light given out by these bodies after Insolation. He used 
them painted on one side of the vanes of a radiometer, and also 
as luminous screens outside the radiometer to act on the darken^ 
vane?, but it was all to no purpose. The light evolved was too 
faint to have any effect. It is just possible that if a room w;ere 
entirely coated inlcrnany with Balmain’s luminous paint and 
excited by sunlight or burning magnesium, a radiometer might 
revolve in it for a short time, but even this is not likely to occur. 
The most sensitive radiometer will not lorn to a candle more 
than twelve feet off, and the torsion-balance photometer wili only 
just move to a caudle thirty feet off ; yet the illumination given 
by a candle at this distance is far greater than any w e have seen 
produced by the luminous sulphides, 

Further accounts of the earthquake in Switzerland on 
Sunday week prove it to have been one of the moat severe aad 
n idespread which has happened in Switzerland for several years. 
It was felt in the Central and Pennine Alps, at Berne, Zurich, 
Payernc, Audermatt, on the Lake of Lucerne, in the Baruese 
Obcrland, in the cantons of Geneva and Vaud, and doubtless iu 
Savoy. The principal scat of disturbance was in the Valais, lii 
the neighbourhood of V isp and Brieg. Xu both places the shock 
was preceded and accompanied by aerial noises atid undergi^nd 
detonations. The time of its occurrence is variously stated at 
9,20 and 9.30 a.m., and the direction, of the movement, so far ts 
can be made out, was from south to north., At Leukerhad the 
shock is said to have been accompanied by ^bterraneau dtittudee. 
Further east, in the neighbourhood of Geneva and LauMiune^ the 
oscillation w'as perceptible only in. the upper rooaw of ho^rias 
near the Lake. . ; 

An occurreucc, which may be partially or wlmlly Uttribtil»ble 
to the rude shakings which Switzerland has receh% Uiifder^^ 
la reported by the 71 b«rr Geneva eotrespohd^f Mm^^Q 
in the canton of St. Gall. A short time ago the ^ple of tiw 
neighbourhood notieed signs of uaciulness about the SehW^ 
berg. The summit of the mountain appeared to \k ip a Tery 
preciriOtts poritioa, and it was feared that it mig^t riip 
and overwhelm the Schnebelwald^ ait extteiVO 
valley b^ow. In aniklpation of a possible 
efforts were made to cut down and <»rry awiy W' W 
’ posslldc, 'though ; the men' engag«d''|n't1m''l#orit'^lN^^ 

; p^t 'of- 'thelt ' Hvei' ' On Bunday 
: was^nbbddy in the wood, 

; of 1mttyyhrtHlcry;'^ouuded'^te^^ 

hidden''''ff<jtm*Vliw % A '■<# 
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i^'diorter'by « few 
Has disappeared 

bteiijii:|,-^.']h^ Of koiwit mi ewtb,; 

6 f tlie Council of the Royal School of 
Hines^ |)te(f*i^-luwocUte»hip3 were awarded as follows 1—, 
" 3 ^ Forbes medal and prize of hooks to H. M. 

tlStn^eh Tlie De i;0; B^the medal to John Greene, The 
hiurol^h , mhdal arid prize of bpolce to H. M. Flatuauer. 
Asfociftri&s ; .Mining and Metallurgical Divisions-^E. B. Linden; 
P* 1 y * Stuart Menteath; Ralph Scott. Mining Elvisiou— John 
Greene; B, Mott; 11* E. Tredcroft. Metallurgical Division — 
R. “S. Benson, J, J. Beringer, D. B. Bird, H. S. Cotton. 
W. Cross, W. L. Grant, G. S. Grundy, C. L. Higgins, B, 
McNeill, T. H. Reeks, J, Taylor. Geological Division — H. H. 
liodert, If. M. Platnauer. 

The Agiicttltural Society*s show at Carlisle, which was opened 
on Monday, ist said to be unusuftUy successful, so far as the 
exhibits are concerned. 

Mr. P. H. Pepys writes : — **It may interest some of your 
geological readers to know Hiat a branch canal is now in course 
of being made from the Grand Junction Canal at a point near 
the We;>t Drayton Station of the Great Western Railway. This 
cut, which runs jiarallcl with the Great Western Railway to a 
point not far from the Slough station, passes through beds of 
river gravel and brick earth, a very interesting section of which 
has just been opened up by the excavators.** 

A SAD balloon accident has taken place at Le Mans, and may be 
referred to as illustrating some useful facts relating to aeronautics. 
A man named Petit bad ascended with two balloons connected 
by a long rope. The smaller, whidi was placed above, carried 
his son, almost a boy ; Petit being in the larger with his wife. 
There was not much wind, and tliis foolish experiment would 
have ended without accident if Petit liad not forgotten to loosen 
the neck of the balloon, so tliat no escape was left for the gas 
wliich was gradually expanding. When the balloon arrived at 
an attitude of 400 to 500 metrea it burst in the vicinity of the 
** equator/* and descended with great velocity, dragging the 
smaller balloon. Petit, who was devoid of any scientific know’- 
iedge, supposed his son was in danger, and with true heroism he 
cut the rope connecting the tv-o balloons when at 250 to 300 
metres from the ground. He placed his wife on the ring and 
remained himself in the car. ihe shock was so terrible that his 
spinal cord was broken, and he died on the following day. His 
wife was' Very Ijttdiy hurt, and though in danger, is alive. If 
Petit liad hot cut the rope by an act of unintelligent devotion he 
wottlri very likely have escaped, and his son would not even have 
touched the ground. 

Itave received the first two parts of Dr. Bralthwaite*s 
^‘ British Moss Flora,” published by the author at 303, Clapham 
Road. We hope to notice the work at length on its completion, 

Knoin Dr. Sdiombttrgk*» Report on the progress and condition 
of the BbUnlc^ and Government Plantatiom of South 

AtotraUa durlrisT the year 1879^ we gather many interesting facts. 

cUm«dic changes, temperature, sun- 
ehjine, arid their ^Becta on vegetation in Adelaide. During 
the Auh;^iAnh 4 tum, irater, and spring Iho.country was visited 
whh thehtoit seasonable weather on record, the 

hfd, of cottrse, a wonderfril effect on 
arid the colony, the wheat 

iMCMt abundant on record. 

We are told that owing to a of the sprir^ 
.i|af^bier;fnd,, .'(^Uibe^ showery* 

h* 

BcOith Australia; Flowers were seen from Hye to six inches in 


diameter, ' Ori the subject of forage plants, a subject that has 
occupied, a ;grio4. ^a^^ of attention In our colordcs of late, Cy/m/j 
kripi^ as the chu^^ or earth almond^ takes a pro* 
minent phice. This plant it appears is extensively grown in the 
Southern States of America, where the tubers are used for feeding 
hogn, sheep, and poultry. These tubers are said to contain a 
quantity of air and sugar, and are consequently very fattening 
to animals fed upon them* Dx. Schombuvgk alto recommends 
the cultivation of the Nardoo plant {Marst/ta ntacropus^ Hook,), 
which, in the interior of ;South Australia, where the plant is 
common, forms a valuable nutdttous forage plant. Attention is 
also drawn to the Tagasaste, (CJyAVwj prQUftrus\ a shiubby 
leguminous plant of the Canaries, the leafy branches of which 
have a reputation as a useful fodder. Dr* Schomburgk announces 
the probable early completion cf the new Museum of Economic 
Botany in the Botanic Garden, the cases in which arc arranged 
on the plan “ adopted In the new Kensington and Kew Museums.” 
'I'hc museum coHection already numbers 2,000 specimens, and 
these are being constantly added to, contributions constantly 
arriving in very large numbers. 

The annual meeting of the Royal Society of New South 
Wales, Sydney, was held May 12 ; the number of new members 
elected during the year is fifty-one, making the total number of 
ordinary members upon the roll to date, 430. During the year 
the Society lias elected the following gentlemen as honorary 
members, viz. : — Mr. George Bcntham, F.R.S., C.M.G,, Dr. 
Charles Darwin, F.K.S., Prof. Huxley, F.R.S., Prof, Owen, 
C.B., F.R.S., making the total number of honorary members 
nineteen. Mr. R. Etheridge, jun., F.G.S., has been elected a 
corresponding member of the Society. Financially the Society *8 
affairs are in a satisfactory condition. At the Council meeting 
held on April 28 it was unanimously resolved to award the 
Clarke memorial medal for 187S to Prof. Owen; for the year 
1879 to Mr, G. Bentham; and for 1880 to Prof. Huxley, for 
their valuable contributions to the knowledge of the palojon* 
tology, botany, and natural history respectively of Australia. 
During the past year the Society has received 664 volumes ojid 
pamphlets as donations, against which it has distributed 523 
volumes and pamphlets. The honorary secretaries are Prof, 
Liversidge and Dr, Leibius, At this meeting Sir Joseph Dalton 
Hooker was elected an honorary member. 


METEOROLOGICAL NOTES 
Prof. Nivher has sent us the Missmn Weather Service 
Report iox kx^t\\ 1880, and the Daily Times of St. Louis of 
May 4, in both of w hich pubUcationa intere.stmg and valuable 
details are given of the tornadoes which desolated Maishficld, and 
were attended with disastrous results at other pla<»s in their route 
through the south-west of the State of Missouri. The details 
were collected wdth great labour and care, Professors Nipher and 
Shepard, Judge Bar ker, and Messrs. Smith and Kribben having 
spent four days in the saddle, from the aand to the a6lh, hi cm- 
Iccting the evidence of eye-witnesses and examining the effects 
produced by the tornado. The Maxsh&eld tornado was one of 
three whirlwinds which occurred in this part of Missouri, 
separated only by short intervals of time. The most violent of 
theist began near the south- west comer of the stale^ and thence 
swept up the Finley Creek Valley. The width of Us path ex- 
cecued a mile at points, and over this breadth even oak saplings 
were tom out by the roots, and either thrown out of its nat/i or 
laid down in rows in the lee of ridges* The average width of its 
destructive path for a di^tanoe'of 100 miles was 3 »o?^ 
covering twi area of do square miles* ?Thc Marshfield tornado 
orig^ted about half an hour earlier and at a point a little to 
northwOttL slkhtly diverging from the path pmrsued ^ ^ 
previous torrtaoo, Utouga less violent^ considered as a nmolei 
it pcotWd much fmore destructive to Iffe, no fewer than .^xty 
persona being kiJM in m town of Marshfield^ down iteeti 
being whO% destroyed* The destructive 
waaabotd 4$ sniles in length, and as its average, prindttawa About 
1,506 feet. It covered an area of 13 square miles* This storm 
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, XW^vts aooin|>p(iUm 97 '85 per cent, of carbom which 
U. a^: pretty fair fl^pproxlittation to pure carbon. However, to 
deieiwie whether or not this was the case, ROtne further 
experiments were tried. A small quantity of tlie carbon was 
iwed on the platiimm boat and burnt in oxygen without any of 
the being allowed , to pass out of the apparatus, and the 
mixea gases so obtained transferred to a eudiometer, and 
the carbonic add and oxygen absorbed. It was then found 
that a residue amounting to about 3 per cent, of the carbonic 
acid was left unabsorbed by alkaline p^^ogallate solution. This 
3)roved to be. nitrogen. A blank experiment was done, but it 
gave only a minute bubble of nitrogen. Another experiment 
was performed with the following results : — 

Total volume ... 183*7 

; After absorption of CO. 148*5 CO. » 35*2 

After „ O riO 147*4 

N 1*1 

This plainly shows that nitrogen waa present from some cause 
or ^another, and as every precaution was taken in transferring the 
gas from one vessel to another, and as the blank experiment 
showed irothing, I am inclined to believe tliat the carbon, or at 
least some portions of it, contained nitrogen chemically com- 
bined. The numbers above given are degrees on tlm eudiometer 
tube, and are not more than one*third of a cubic centimetre 
each, . Their exact value W'as of no consequence in the experi- 
menk* and the tube was only calibrated by cotn paring one i>art 
with another, and not with an absolute mea^iure. 

From the liMJt tlxat no diamond was found when nitrogen com- 
pounds were absent, and from the fact that the mixed product 
(for only a portion of the 14 mgrms. vras clear diamond) con- 
tains mtregen, I am inclined to believe that it is by the decom- 
position of a. nitrogenous body, and not the hydrocarbon, that 
the diamond is formed iu this reaction. The experiments are* 
however, too few, and the evidence too vague, to draw any 
condusions, as there are even very few negative experiments 
frdm which an>’thing can be learned, most of the results being 
last by explosion. I intend, when my other nrork— which 1 
laid aside for the diamond experiments— -is finished, to begin a 
series of experiments on the decompositions of carbon com- 
pounds by metals, to find whether a more easily controlled 
reaction may not be discovered. 


UmVEMSITY AND EDUCATIONAL 
INTELUGENCE 

T^iti following circular has been issued by the Science and 
Nk X>eparttneiit *'It having been represented to the Lords of 
the Committee of Council on Education that many parts of the 
kingdom arc stfti in ignorance of the system of aid to the forma- 
tion hf classes for instruction in the principles of agriculture 
atoded by the Science and Art Department ; that the supply of 
ten<4licrs: who have obtained the necessary qualification to earn 
payniifl^ on resttlte is very limited ; and that a strict adherence 
to the rntea of the Scimtee Directory, wliich require that, in order 
to dlaases ipwst he under the instruction of such 

teacJjits/ Wo^dd ^^hiil the delay of a. year in the commcncemeut 
of tees h* this important subject, my Lords decide that 
8§ xxxh,j«fid jpixvi/hf'to relaxed & this 

be prepared to 
in accord- 

^ ^ to grant ■ n temporary 




teoaiers wno can mer urns oiw ne to 

eiun^peytkients^o results hf Mir 


that this 


be ^udl VI^ with the ordinary rules* In making 

the aiqsMtkut thh eommittee must show that .there is no techni- 
cally qualified teacher iu the locality who could be *em|doyed to 
ittstrubt the cl^'SV wnd also state the grounds on which the pro- 
posed teacher is considered to be really capable of giving instruc- 
tion in agriculture, by his knowledge of chemistry and other 
sciences iSarlng on the subject,'* - 

Mr, RICHA.RP 6]if^gs Rowe, M, A,, B^Sc., FelloW of Trinity 
College, Cambr^d^, Ms y been appointed Frofesaqr of MalUe* 
matics in Univem^ CoHe^i Loncion. 

FLA.NS have been preponed^or a now botanical cla$s*ro»m in 
connection with EMbtwgh M present room being 

much too small, The plans have been fufaiitted to Ooveni- 
meat; if approved there will be a grant for the purpose re- 
quired. The new doss-room proposed will be seated £pr six 
hunilred students, while the old class-room will be altered so as 
to be used as a practical and histological olass-ropm. 


SCIENTIFIC SEEIALS 

American yottrnai of Science^ June,— Physical structure and 
hypsometry of the Catskill Mountain region, by A. Guyot.-;- 
Recent explorations in the Wapplnger VaUey Umestone of 
Dutchess Co,, N.Y,, by W, B, Dwight.— The colour-correction 
of certain achromatic object-glasses, by C. A. Young.— Note on 
the companion of Sirius, by A. Hall.— Study of the Emmet Co. 
meteorite that fell near Estherville, May la 1879, by J. Law- 
rence Smith. — Oxidation of hydrochloric acid solutions of antb 
mony in the atmosphere, by ], 1 '. CooUe. — Relation between the 
colours and magnitudes or the components of binary stars, by 
E. S, Holden. — Occurrence of true lingula in the Trenton Uruc- 
stones, by H. P. Whitfield.— Experiments on Mr. Edison's 
dynamometer, dynamo-machine, and lamp, by Profs, Brackett 
and Young.— On substances possessing the power of developing 
the latent photographic image, by M. Carey Lea. 

Amhwoe des Sdenm Physiques ei Na/ureiUs, Jmt 1 5*— Re* 
searches on the temperalure or Lake Leman and other f reshwater 
lakes, by Prof. Porel.— The disease of workmen emplojred in the 
St. Gotnard tumiel, by Dr. Ix>mbarcl. — Explosions by freezing, 
by Prof. Hagenbach.— On a yellow rain observed near Bonne* 
ville in Savoy, on April 25, i88o, by M, de Candolle. — Diatom* 
of the Alps and the Jura, and of the Swiss and French region 
in the environs of Geneva, by M. Bonn. — On a simplification of 
the theory of vibratory movements, by M. Cell^rier, 

Adi dei P. Accadeniia, dci Lincd^ fasc. 0 , Ma^, — Bistvibvuion 
of electricity in equilibrium on two parallel indefinite plane 
conductors, subjected to the induction of a point iu the space 
included by them, by Dr. Maggi, — On a meteoric rain, contdning 
an abundant quantity of metaUie iron, observed at Cattanla on 
the night of March 29-30, 1880, by Prof. Silvestri. — On bromo- 
camphor, by Prof. Schiff.— Chemical and pathological studies 
on the hematopoiftic function, by SS. TMoni and Filctl.— 
Influence Of light on Uie production of hmmoglobin, by the 
same, — On ethylnaphtaline, by S. Camelutti,— On phenol 
derived from santonosic acid, by the same, — On a connection 
between meteorological phenomena and the time of arrival 
of the earth at perihelion, by Mr, Jenkins.— Oft the electric 
polarisalion produced by metallic deposits, by Prof. Maoaiuso, 
■—On the envelope and structure of the uveal tract in verte* 
brates, by Dr. Angelucci.— Helminthological observations on 
the endemic malady of the workmen in the St. Gothard {AnchyU* 
ifawn (/wodSfrtafw), by Prof. Perroncito. 

ReaU IsHtuto Lombardo di Scienu e LeUere^ Rendiconti, 
VoL xili, fasc xii. — On the aberration] of sphericity, 8cc. (con* 
tiiiued), by I^rof, Fenitti.— On injury to agriculture caused by 
the winter 1879-80, by Prof. Cantoni.— ^On a problem of electro- 
statics, by Dr. Maggi, 

La Nt^turUi vol, iv. Nos. 3 and 4 (February).— On some 
recenf sttwles in agrarian metcorolo^, by S. Porro.-Morpln)- 
geny of animal individmdity* by Dr, Cattanco. 

BulieHn de PAcadmie R&ynUde Sciences de 
x88o.— Letter from Dr. Huggins on the subject of M. FioVeJtra 
^ recent ■, ■ 

liquid itk.a vessel, by prof, eob*; 

ttpndc yliW motors, awd nn 

quantity or ertergy which travmes ah diectrie idicewf/ by ‘M 
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experimont ia pliyiiMoglcat optic^^ by M. B 
•^Mwurement of the rofmcUve indices of liquids^ by MM. 
ddLdpinny. 
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Sotiety, May 57.— “A Preliminary Account of the 
liedtt&on of Observations on Strained Materials, Leyden Jars, 
a^ Voltameters,'^ by John Perry and W* E* Ayrton. Commu- 
nicated by Prdf. G. G. Stolces, Sec. K.S. fAbstract]^ 

In disctts»nK the residnal-charge phenomena of condensers, 
the authors point out that in spite of certain elaborate measure* 
menu which have been made on different kinds of glass, nobody 
has yet discovered a constant such that it exi^esses the re&iduu 
chargej-property of a particular substance, ^ey therefore say 
that the simple plan of charging a Leyden jar for a long time, 
sfaort'circuiting for a small definite period, then insulating and 
giWng the residual charge at certain times from insolation (thus 
getting gay three definite numbers for each dielectric expert* 
mented upon), is more accurate than, and is lust as definite as, 
any plan hitherto woposed for determining the residuaLcharge 
properties of a dielectric. They show that if Prof. Clerk 
Maxwell is right, the only correct means of studying these 
properties are given by the constants of Maxwell's differential 
equation, and they describe experiments on the Leyden jar of a 
Thomson's electrometer, and reductions of ol>»ervations to obtain 
such constants. Thus one such constant is found to satisfy all the 
observations made from the 500th to the 900th minute of insula- 
tion of a jar. 'The authors draw attention to the analogy which 
they have pointed out between condensers and voTtameters 
charged by electromotive forces less than one and a half volts, 
and show that if we assume Maxwell's equation to >je true for 
voltameters, that is, if we assume a voltameter to be a condenser, 
one constant satisfies observations from the 50th to the t9oth 
minute of charging, and from the 20th to the Sotb minute of 
discharging. They then proceed to develop a theory of the 
increasing strains in bodies subjected to constant stre.sses. When 
ft hoinogeneou.s substance is suddenly subjected to stress, there is 
a suddenly produced strain w’bich follows Uooke'g law, depend- 
ing on a constant A Imt besides this there U a viscid increase of 
strain whose rate is projjortional to the stress depending on a 
cemstant n In steel the viscous strain is not of much importance, 
whereas in water strained by bodies moving in it it is very 
important, as it is also when a beam of sealing wax is 
loaded. Thev show that the viscid increase of strain is exactly 
analogous with the flow of electricity in accordance with Ohm’s 
law, and that the suddenly-produced strain is analogous with in- 
duction ; and considering a heterogeneous material subjected to 
shearing stress they find that the above assumptions lead, for 
strained materials, to e*acljy Ibe •»»»« eauaiion atf Prof. Maxwell 
found for condensers, ^ey found that the support of this 
theory is exactly the 8antc''as the support which they have given 
of Maxwell's theory of condensers. Thus one constant of the 
equation satisfied the recovery from deflection of a glass beam 
from the 4th to the 240th hour of relief, and satisfied the re- 
covery from twisting of a glass fibre for all but the first few 
observations. They have also constructed a voltameter such 
that the platinum electrodes may be maintained at any tempera- 
turn in an atmosphere of any gas for any length of time, mam* 
talning a vacuum over the liquid or saturating it with any gas, 
and they give the different values of the residuafeharge constant, 
which sausfies all but the first few observations of charge and 
discharge in diflerent cases. The authors conclude their paper 
by saying that, regarding a voltameter as a conden>ter, then as 
the plates of the Siaxging battery are larger and nearer together, 
and as the times of charge and discharge of the voltameter are 
made less and less, the more do the tot^ quantities of the charge 
And disehaige approximate to one another. 

Phytical Society, June »6.— ‘Prof. W. G. Adams in the 
C* V. Boys road a paper, by Prof, Guthrie and him- 
self^ on the meacarement of the oonductivity of liquids by means 
of magAuto^^eotric induetion, Tim liquid is suspended in a 
glass vi^ssel 1^ a Bne bon wire in the centre of a (wUudricai 
e>eocro*»u^tt« fotumd of two 8c^ Thm electro* 

nuijsmetisrohited at a volecity »ot exceeding ^000 toms per 
minute, and the li^dd heblf drawn round in me diseedon of 
Totadon, the wiie Usulijepted to toptay wbbdi, under oocfeetien 
for emtahi ermn^ is pcoporUob^ lo the mUtaoce of the llgiiid^ 
$ba tonioa Is ofaierved by imma of a scale ui^ ntoOpiedpA^ 


The reeulii, plotted in a Cum, agree very closely with those of 
Kohlransch, obtained by alternate currents, and Dr. Omrie 
thinks that thmr are |»ro1^b|y more correct and trustwc^rtl^ thim 
Kohlrausch's, lor the method would seem to be supmior am thh 
curve imnmiss fewer points than his.— 'Dr, GhMbt<wie 

read a paper on the refraction equivalents of isomeric bodies, 
which he described the present state of the subject and Ms own 
confyibutions to it. He showed that the refractive power of 
bodies over light was of great importance to chemists, ^ce b 
depended on their essential stnictuire.— Dr. Huggins described 
hfs latest r<^alts of star spectra, and illustrated n& remarks hy 
photographic spectra taken by his unproved method. From 
these it appears certain stars, such as Vega, give a complete 
spectrum of hydrogen. Others, more yellowish in colour, Aow 
a thinnin|f of these lines, such as Sirius, t/ Vntc Majoris. Others 
show thejntrusion of more refrangible lines ; forexample, Arcturos* 
a Aqutla, a Virginius ; while Capella gives a complex spectnuh 
like that of the sun. Dr. Hn^im also showed a spectrum of 
the flame of a spirit lamp, which presented a strong group of 
lines at S, and he considered it to represent the %ht emitted by 
the molecules of water. He further observed that the spectrum 
offered a highly sensitive test of the presence of carlmn, — Mr. 
IJveing exhibited a new fire-damp indicator, capable of detecting 
per cent, of marsh gas in air. it is based on the fact that an 
incandescent body shows more brilUantly in proportion to the 
amonnt of marsh gas in the air, and consists of two fine platinum 
wires kept incandescent by a magneto-electric current sent 
through them in one circuit. One wire is exduded from the fire- 
damp, the other is exposed to it, and the relative intcEsUiea of 
the two glowing wires is compared by a photometric screen 
placed between them and adjustable to a position between them 
at which the reflections of the wires on the screen are of equal 
intensity. The position of the screen relatively to the wires is 
given 1^ a scale, and measures the proportion of fire-doum In 
Uic air. This contrivance is more advantageous than the safety- 
lamp, which only indicates a per cent of marsh gas in the air.— 
Dr, Stone exhibited a vacuum-tube of variable resistance and a 
large electro* magnet wound with iron wire. The former consists 
of a barometer* tube thirty- two inches long, terminating above 
in a short vacuum ‘Chamber arranged transversely, and closed at 
cither end by adjustable india-rubber stoppers, through which 
platinum terminals arc passed. Above this the vertical tube is 
continued to a glass stopcock, Iw means of which unall quanti- 
ties of air can be introduced. The foot of the tube is attached 
to an india-rubber flexible pipe with a cistern like that of Frank* 
land's gas apimratus. The cistern full of mercury is counter- 
balanced, and can be raised or lowered at will through the whole 
thirty-two inches. A Torricellian vacuum can thus be made ha 
the upper chamber, or one of more or less perfectness. On 
passing the induction-spark between the terminals in tl>e former 
case aU the di)icharge is carried off, none appearing at the dis- 
charger. By gradually raising and lowering the dstem, after 
admitting a Jiiile air by the stopcock, the resistance of the partial 
vacuum thus obtained can be altered within wide limits. A point 
can also be found where the spark of breakir^-coutact is diunted 
through the vacuum-tube, while the weaker discharge of making- 
contact is stopped. TIjc induction-current is thus obtained M a 
single direction, a matter of some importance in physiological 
experiments. The electro-magnet could not be described mm 
pressure of other matter. Its peculiarities consisted in its bdng 
wound with best charcoal annAcd wire of about 5 milllm, sec- 
tion in four parallel circuits, and in each pole bei^ cast, after 
winding into a solid block w paraffin. It was expected that the 
latter device would increase the inductive effect of the spirals ; 
and indeed it ^peered that the lifting power was somewhat 
strengthened. The cores had been ori^moHy wound with km 
copper wire of about the same weight os the iron wire. But w 
lift^ power for batteries of modmte size, five or six Bunsen'a 
cells, far instance, hod increased ftmrfMd after tlte subafituticuL***- 
A paper by Mr. MeFarlane Gray entitled specific heats cato* 
latM from entropy. This is a re affirmaticru of a paper on 
value of V, decUM by the committee of tbe^Rtgml Soeiety In 
February, 1S7S. The author read a paper at me kit ineeth^ 
the Institution of Naval ArchiljeetSr which We sold was a 
aiitgiikriy bold and origitial attemp^t to aoooistit fihe 

phenomena of steam ofltier ems^ of heat to 

matter. In the present paper Hr, Gbay contimsas k ithe sikd 
Une of stari^ genetalisAti^ Tlmfonov^^^k 
Taking dm / Of hydnyren «t toMih 
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I '989856. 

772 X 463*3 ^ ^ ^ 

Tb« ktter ^ $n the piiper \iirUb the value obUmod as above is 
iMlied iu the followlnst ireiharkable ^eaeralisations ; m being 
the tablecttUf weight of the substauces^ aud / v and B being the 
prb3$tire^ volume, and absolute temperature in any fitaudard 

The thermal equivalent of / 0^ 

■ m 

Specific heat at constant volume - 
Si>«cific heat at comstaut pvesMirc -- 3li 6 


The specific heat iu the gaseous fctate is therefore at comtant 


pressure* 


3 i X I ’98 9^56 
17-96^ 


‘387779 


for II jO» water iu the gaseous state. By calculating the difierence 
of entropy for water at numerous temperatures for the different 
states of aggregation, fir-t absolute H^O without energy volume, 
secondly, water as we know it with a volume increasing with 
temperature ; thirdly, water split into single molecules, but these 
yet without motion ; fourthly, single molecule M3O or steam 
; he shows that the difference of entropy between the third and 
the fourth state i« equal to the specific heat at coustaut pretssure, 
and that the whole energy posses.sed by the water up to the split 
and motionless state is a constant quantity at all temperatures for 
the same substance* He calls this quantity the absolute splitting 
heat ; the splitting heat above any standard state he calls the 
nominal spUtling heat, .V a constant quantity for all temperatures. 
From the entropy calculation for more than twenty temperatures, 
all calculate to seven places of decimals from ReguauU'a exact 
formula i^//) for saturated steam, he takes two temjwatures 
indiscriminately, and equates the value of S expressed in entropy 
quantities with one unknown quantity, the specific heat entropy. 


Equating 378" C* with 374® C. gives ... ’387729 

ft 378" C. with 494** C. gives ... *387867 


2 ^ 7755 ^ 


Mean calculated specific heat ’387798 

Instead of *387779 


Difference ‘ocxx>i9 

The value of .S' above melted ice is for water 

Calculated at 278“ S — 502*386 

M 394* y 502*405 

2)1004*791 

502-395 C. 
or 904*3x1 F. 

This is a remarkable corroboration of tbe kinetic theory of 
gaaes, quite unlooked for in steam experiments', and, as the 
author of the paper remarked, it shows how reliable are the 
results of the experimenter Regnault. The author also explained 
a new diagram, in which the area is energy, the length entropy, 
axui the height temi>erature. In such a diagram it becomes as 
simple an idea as temperature. From this it appears tliat the 
riUio of the two specific heats is x ‘4 for steam.— Mr, Clark com* 
municated a paper on the bdiaviour of liquids and gases near 
their critical temperatures,— Mr, Winstanley exhibited two new 
varlefii«s of airdhermometers and a thermograph actuated by an 
akdhermometer on the principle of his radiograph exhibited at 
loat me^tii^, The first thermometer consists of a U tube with 
terxnlual bulbs and the left leg of much finer bore than the right. 
Meroury is in the right leg, sulphuric add surmounted with air 
in the left. The apparatus ii a barometer to the air inside, the 
left bulb^ and a thermometer to that outside, A eumilar com* 
biuatioa of au air*thermonieter,aml m aneroid barometer consti* 
theaceond The eapamdon or contraction of the 

air in the atem by exiet^al tmnperature expands or corapr^^ 
a amaE oneroid chamber in the biuU— Gee and Mr, btroud 
made: a qommuicotion on * modUficaUdh: of Bunsen's calorb 
Kleter, whhsh win be found in the of the Society,— 

then adjourned .till the i^ter session i^mxatacm. 

Jxm 

the dbair,— EdvflO 


John ThorbuTO were elected Fellows of the Society, Tlie fol- 
lowing communications were read : — On the skull of an IcMkyo* 
tanrus from the Has of Whitby, apparently iudiedting a new 
species (/, ^thndicust Seeley), preserved in the Woodwardlan 
Museum of the University of Cambridge, by Prof. H, G, Seeley, 
P’.R.S, — Note on die cranial characters of a large Teleosaur 
from the Whitby lias, preserved in the Woodwordian Museum 
of the University of Cambridge, by Prof. H, G. Seeley, F.R.S, 
—On the discoveiy of the plane where Palmolithic implements 
were made at Cray ford, by F, C, J, Spurrell, F,G.S, — The 
geology of Central Wales, by Walter Keeping, F.G.S., with 
an appendix bv C* Lapwortb, F,G.S,, on a new species of 
Cladophora^^On new Erian fDevoftian) plants, by J. W, Daw- 
son, P'.K.S, 'i’he paper first refetreti to recent publications 
bearing on the Krian (Devonian) flora of North-East America, 
and then |)roctedcd to describe new species from New York 
and New Brunswick, and to notice others from Queensland, 
Australia, and Scotland. The fir.'-t and moat interesting is a 
small tree-fern, Ast^opteris novtb{>yacemi$t characterised by an 
axial cylinder composed of radiating vertical plates of scalariform 
tissue imbedded in imrenchym,i and surrtjundcd by an outer 
cylinder penetrate<l with leaf -bundles with dumb bell shaped 
vascular centres. The specimen was collected by Mr. B. Wright 
iu the Upper Devoman of New York, Another new fern from 
New York is a species of Bquisetuics (A*, tvrlghtianutft)^ show- 
ing a hairy or bristly surface, and sheaths of about twelve short 
acuminate leaves. A new and peculiar form of wood, obtained 
by Prof. Clarke of Amlierst College, Massachusetts, from the 
Devonian of New York, wa.s described under the name CtUit^ 
loxyhn pritmi'vum. It presents somd analogies with Pr&to- 
taxU (5 and -wdih AphyUum paradoxum of Unger. Several new 
ferns were describeu from the well-known Middle Devonian 
plant-l>ed.s of St. John's, New Brunswick ; and new facts were 
mentioned as confirmatory of the age assigned to these beds, as 
showing the harmony of their flora with that of the Erian of 
New York, and ns illastrating the fact that the flora ( f the 
Middle and Upper Devonian was eminently dislin^ished by 
the number and variety of its species of ferns, both herbaceous 
and arborescent. It will probably be found eventually that in 
ferns, cquiaetaceous plants, and conifers, the Devonian was 
relatively richer than the Carboniferous, Reference was aho 
made to a seed of the genu.s ACiheotesfa of Charles Brongniarf, 
f lund by the Rev. T. Broun in the Old Red Sandstone of Berth- 
shire, Scotland, and to a spccie.s of the genus JykrmophyUum 
of Grand’-Eury, discovered by Mr. J. L. Jack, F.G.S., in the 
Devonian of Queensland. In all, this paper added six or seven 
new types to the flora of the Erian period. Several of them 
belong to generic forms not previously traced further back than 
the Carboniferous. The autlior uses the term ** Erian ” lor that 

f reat .system of formations intervening in America between the 
Ippcr Silurian and the Lower Carboniferous, and which, in the 
present uncei'Uinty as to fonnalions ot this age in Great Britain, 
should be regarded as tbe type of the formations of the period. 
It is the Erie Division" of the original Survey of New York, 
and is spread around the shores of Lake Erie, and to a great 
distance to the srmlhw ard. — On the terminations of some Ammo- 
nites from the inferior oolite of Dorset and Somerset, by James 
Buckman, F.L.S, — Faroe Islands : Notes upon the coal found 
at Sudei-oe, by Arthur H. Stokes, F.G.S.— On some new creta- 
ceous Comatula^ by P, Herbert Carpenter, M.A, Communi- 
cated by Prof. r. Martin Duncan, h\R,S.— On the Old Red 
Sandstone of the north of Ireland, by F. Nolan, M.R.LA. 
Cammunicated by Prof. Hull, F.R.S.— A review of the family 
Vincnlaridm, recent and fossil, for the purpose of classification, 
by G. R. Vine, Communicated by Prof. P. M, Duncan, F.K.S, 
—On the 2- >nes of marine fos.dls in the calciferous sandstone 
series of P’ife, by Tames W, Kirlcby. Communicate<l by Prof. 
T, Rupert Jones, F.K.S — ^The glaciation of the Orkney Islands, 
by B, N. Peach, F.G.S,, and John Home, F.G.S, In this 
paper, w*hich forms a sequel to their description of the glacia- 
tion of the Shetland Isles, the authors, after sketching the 
geological structure of Orkney, proceedetl to discuss the glacial 
phenomena. From an examination of the various striated sur- 
faces they inferred that the ice which glaciated Orkney must 
have crossed the inlands in a nordi-westerly direction from the 
North Sea to the Atlantic. They showed that the dispersal of 
the Stones in the boulder-clay completely substantiates this oox>- 
elusion; for in Westtoy^ this dep^it contains bloelcs eff red 
sandstone ddtired from the Island of Kd^ whfie in ^mpuscha 
blocks of sliggy diabase, occurring />» dfu m the south-enit 








ttf e found in the bonldef-cluy of the north-west 'of the 
^g i#yf. j^gain, ton the mainland, blocks of the coarse ailieeotw 
siMidstones -which cross the island from Inganess to Orplin are 
ta^ -vdth in the borulder-clay between Honton Head and the 
LoCh of Slennteb Moreover, they discovered in the bouWer- 
c!ay the foUowiog rocks, which arc foreign to the island : chalk, 
cbalh*dintti oolmc limestone, oolitic breccia, dark limestone of 
CsdtiliirottSHiandstone age, quartrites, gneiss, &c*, soinc of whi6h 
dosely resemble the repre^seutatives of these formations on the 
east of Scotland, and have doubtless been derived from thence. 
■From this they infer that, while Shetland was glaciated by the 
Scatijdinavian mer dt dactf Orkney was glaciated by the Scotch 
icc-Siheet, the respective ice sheets having coalesced on the floor 
of the North Sea atifl moved in a north-westerly direction 
towards the Atlantic. They also found abundant irngments of 
marine shells in most of the boulder-clay sections, which are 
smoothed and striated precisely like the stones in that deposit. 
7 'hey conclude that these organisms lived in the North Sea prior 
to the great extension of the ice, and that their remains were 
commingled with the moraine j>rofonde as the ice-sheet crept 
over the ocean-bcd. From the marked absence of shell-frag- 
ments in the Shetland boulder-clay they are inclined to believe 
that much of the present sca^-floor round that group of islands 
formed dry land during the climax of glacial cold. 


Academy of Sciences, July 5,— M. Edm. Becquerel in the 
chair, — The death of M. Borchardt (correspondent in Geometry) 
was announced. — The following papers were read : — Study of 
the variation of the line of sight, on the ^eat meridian circle of 
Paris Observatory (constructed by M. Eichens), l:>y means of a 
new apparatus, by M. Loewy, The essential )wt is a small 


glass disk giving simultaneously three images in the eye -piece ; 
(i)tlmt of the cross wires, {2) that of a division drawn on the 
objective, and (3) that of one of the divisions of a plate inserted 
in the axis.— -On the photography of the chromosphere, by M. 
Janssen, The expositre Is continued till the solar image is 
positive to the border j the chromosphere then appears as a dark 
circle 8'' or to''' in width.— On the integration of linear equations 
by means of the sines of superior orders, l^y M. Vill.irceau. — On the 
consequences of the experiment of MM. Lontinnnd de Fonviellc, 
by M, Jamin. He indicates experiments which should test his 
explanation. — On the vision of colours, by M. Chevrcul. — On 
some general relations between the chemical mass of elements 
and the heat of formation of their combinations (continued), by 
M. Berthelot, The influence of mass of the elements in diminishing 
the stability, and therefore the heat liberated, may be conceived 
simply by supposing that the system formed by two molecules 
will be more exposed to destruction by movements of the whole 
^stem (rotations, vibrations, &c.,) the heavier the tnolectilea. 
On the other hand, the reserve of energy (which is gradually 
expended in combination), should, heta-is paribus ^ be greater in 
light clementjs than in heavy ones.— Epochs of vegetation for the 
same trw in 1879 and in 1880, by M. Duchartre. Though the 
temperature was much m»re severe in December and January 
last than the previous year, the renewal of vegetation in six 
chestnuts was earlier. The mild time between the cold 
of December, 1879, and Januaiy, 1880, does not account 
for this, for a longer and milder time intervened in 1878- 
79. Nor docs the method of sums of heat explain it. But 
the trees received more heat this year from the beginning of 
vegetation to complete expansirm of their leaves. — On a meteorite 
which fell on Novenil>cr x6, 1874 at Kcrilis (Cotes flu Nord), by 
M. Daubre^e. This belonged to the sub-^oup Oligosideres in : 
the Sporadosidercs.-^On a meteorite which fell on September 
d, in the vineyards of Saint Ghristophe-la-Chaxtreuse 

(Vendee), by M. DauWe.-^ Inquiry into the situation of agri- 
culture iti France in 1879, byM, Chevreul,— On the utility of 
qtiarafttirtes, by M. de l^esseps. He gives examples of their 
inedequaty.^Naturc of the Immunity of Algerian sheep against 
sjfilWh-diaeaHe ; Is it an aptitude of race? by M. Chauveau. The 
property is ctlhgenital and natural. It may Iw communicated by ^ 
crossing to lEufopeim sheep. French sheep bred in Algeria do 
not ttcqnlte i 4 iha St is not proved that Algerian she^wed in 
Franbe may not lose Jt«^Determinati6n of the difweUce of 
1 ongltUde wt ween arid Bonn, by MM, Ik Clerc' aitd Tht 


not ttcqulte i4 iha St is not proved that Algerian she^ bred in 
Franbe may not lose Jt«^Determinati6n of the difweUce of 
longitude wtween FdriS atid Bon by MM, Lb Clerc' aitd I>e 
Bernardiirfes. The bblaiUed are 191^/3 
error o'oo^s. ‘^shfonotners fenStd for the :ft^e 

jom. 3*23i».--^Bome rwttafks On the eQi^!Uoi)i of Lam4r, M- 
Escary.-^Iutcgmtion of any tmxwtber of simultaneous et^imons 


between a given number ot functions Of two in 4 e{Hn^ 
and their pariUd derivatives of the first order* W M, Tunquon.^ 
On the bright spectral lines of scandium, by M. Thri 4 h, - !j[m* 
pfovementt in Siemens' bobbins, by M. Trouv^. He sn^ipressee 
the two periods of ihdif&rence, making the polar faces Of snO^ 

till the moment that the y^^ior edge escapes 
when repulsion commences. The work isj thus economised. 
— On the sensibility of the eye to differences of light, by 
M. Charpentier. A given light, strong or weak, must (in his 
case) be increased or diminished about eight hundredths to give 
a distinct new sensation ; and it seems to be the same in induct 
vision [as jitt\direct, and with coloured as with white light. — 
Thermic study of polysulphides of ammonium and persulphide 
of hydrogen, by M. Sabatier, the density of iodine vapour, 
by M. Troost. He finds it to diminish both at a low ana at a 
high temperature, so that dissociation or isomeric change seems 
hardly admissible. —On the atomic weight and on some charac- 
teristic salts of ytterbium, by M. NiUon, — On the dissolution of 
platinum in sulphuric acid, by M. Scheurcr-Kestner. Thcatlaofc 
of platinum is always due to presence of nitrogenised compounds 
in the sulphuric acid. — Remarks on etherification of hydracids, 
by M. ViUiers. — Atmospheric bacteria^ by M, Miquel, The 
number, very small in winter, increases in spring, and is high in 
summer ami autumn ; but whMe spores of mould are abundant 
in wet, and rare in dry, periods, it is the opjwsite with aerial 
bacteria. At Montsouris, in summer and autumn, x,ooo germs 
of bacteria are sometimes found in i cubic metre ; in winter the 
number may go down to 4 or 5, and on some days 200 litres of 
air arc insufficient to infect the most alterable liquors. In ordi- 
nary houses air proves fertilising (to neutral Ijouiflon) in a volume 
of 30 to $0 litres. M, Miquel notes an increase of deaths from 
contamous and epidemicjdiseascs in Paris, about eight days after a 
recrudescence of aerial liacteria. Water vapour from the ground, 
rivers, or putrefying masses is always micrographically pure.-^ 
On a digestive ferment contained in the sap of the fig, by M. 
Bouchut.— A work by M. de Koninck, on the fauna of the 
carboniferous formation of Belgium, was presented, 

Vienna 

Imperial Academy of Sciences, May 7.— B. Bolzano ^3 
significance in the history of infinitesimal calculation, by Prof, 
Stolz. — Investigation of the roast products of coffee, by Herr 
Bernheiincr.— On direct introduction of carbonyl groups into 
phenols and aromatic acids (third part) ; behaviour of pyrogaUic 
and gallic adds with cariKmate of ammonia, by Prof. iSemiofcr 
and Dr. Brunner, — On. Guthrie's cryohydrates, by Herr Oflfen. — 
On the relation of the cooflicients of diffusion of gases to the 
temperature, by Herr von Obermayer.— On the coincidence of 
disorders of the skin and of the grey axis of the spinal cord, by 
Dr. Jarisch. 
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^ UNIVERSITY 

T 4^^ moderation and good sense 

imtb w ^ promoters of the New Manchester 
Univ^sity movement conducted their case that could have 
secortd that no Parhamentary opposition should be made 
to tlm late Government takmg a step so momentous/ and 
affecting so many rival interests, as the foundation of a 
new English uaivcttity. They were compelled, indeed, 
like many ol^er strategists, to change front once or twice, 
and to accept a charter different in two vital respects from 
that which they had asked. They wanted a university 
in England on the model of the Scotch and German 
univer8itiea*-*a university of a single college in a great 
centre of population. They were compelled, however, 
to make provi^on for adiliating Leeds and other col- 
leges, when they become adequately equipped, with full 
Acuities of arts and science, and when it is completed 
the new University will have to carry outran experiment 
completely hovhL It will occupy a midway place between 
the Scotch single-college universities, Ulc English uni* 
versities with their families of colleges bound together by 
theirJeomtoOn locality, and the Central E^mming Board 
all qualified applicants, which is known as the 
University of London. The separate colleges will in 
fact be Universities of the Scotch type, complete in 
themselves before they are affiliated in respect of two 
important faculties. They will differ vitally from the 
single colleges of Oxford and Cambridge, each witli three 
or four tutors of its own, but each requiring to lean on 
the iwivate tutors and the resident university professors 
and lecturers for the necessary supplement of their teach- 
ing. It will be most interesting to see how the Uni- 
versity authorities will conciliate the independence and 
originali^ of the teaching of the individual colleges with 
the examination system which must govern and regulate 
them all, The new University will more nearly resemble 
the late Queen’s University in Ireland than anything else 
of which wc have had experience. It will differ from the 
Queen’s University only in the greater importance of the 
separate colleges. Meanwhile all these arrangements are 
in p0ss^. The University will be started on the familiar 
lines of the Scotch and German universities/ with a 
single college, with which for the time being it is pme- 
tically identified, and whose teaching it will be its sole 
business to influence. 

The other important modification is in the temporary 
absence of the medical faculty. An important medical 
school is attached to Owens College. The last Go- 
vernment were occupied with a Medical Bill, the main 
object kA whkh was to diminish the number of licence- 
granUng and to substitute a single 

authority fbr the nhbeteea medical bodies which confer 
the r ight^o practise on the bodies o f Her Majesty’s 
subjects. ^ it was strongly >mpr^ that it 

would be an anomaly that they should add a twentieth 
licensing body to the nineteen at vtthe very moi^ 
they wcfreattmnpting fuse The 

charter theylmve^i^ U^vm^ 

it the fli^t to confi^all that 

it ^ uhiveridties^^^^^tt^ Kimr 
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dom to gxant^ except in the single faciiky of medidne. 
Although the xnedic^ professors Owens College become 
professors hi ^ University, they will remain in an excep- 
tional position, at all. events until the new Government 
have made up their minds what course to adopt with the 
Medical Bdk ^Should the agitation for a medical uni* 
fbfmity die 'eut, mud the Government resolve upon no 
disturbance of the existing arrangements, it wiU be im- 
possible for them tmt to complete the charter of > the 
new University by c^ferring on it the right to grant 
medical degrees; Should they revive the proposals of 
their predecessors and succeed in passing them into law, 
the new University will stand in the same position as 
that w'hich the older universities will then be reduced to 
occupy. 

The public will be most interested to see on vdiat lines 
the Victoria University will be developed. Will it strike 
out a new line for itself? Every university in this country 
aims at being a studium generalCj but every university 
has in practice shown a tendency to the exceptional 
development of special studies. Oxford is in Uie main a 
great classical, and Cambridge a great mathematical/ 
school, and London has been exceptionally distinguished 
for the high attainments and reputation of its: medical 
graduates. In the Victoria University, so far as it is 
possible to forecast its future, [a similar position seems 
likely to be asserted by the scientific faculty, it is in tliat 
respect that Owens College has been specially strong, In 
ail the older universities the scientific faculties have had 
to assert for themselves a higher position than they 
originally occupied, and they have generally done 
so during the last century of their history. They will 
start in the Victoria University from a position at least 
equal to that occupied by the elder Arts” studies. It 
would be a mistake if they were to attempt to claim 
an exclusive predominance, and the first step which the 
University has taken indicates that there is no such 
danger. They have appointed as their Chairman of the 
Board of Studies their Brofessor of History and English 
Literature. Every one who has followed the movement 
in which the University originated knows how deeply it 
has been indebted, from its commencement to its close, 
to Prof. Ward, and it is safe to say tliat no. sounder 
appointment could have been made, and none more 
likely to secure the impartial appreciation of. ail the 
competing claims of the old and the new learning. The 
authorities of the Victoria University will begin tlieir ne w 
career on the broad and satisfactory lines indicated by 
the words of their founder. Mr. Owens’ win pointed to the 
creation in Manchester of a scat of learning in whidt the 
subjects taught in the English universities should be 
taught in the best way, and the promoters of the move- 
ment have never advocated any scheme for making them- 
selves a scientific college, or what is called a technical 
university. But it will be as difficult as it would be 
imprudent to ignore the fact that Manchester has special 
opportunities for becoming a great scientific school, and 
the eminent teachers who represent its scientific faculty 
may be confidently trusted tg maintain jtlie position which 
they have secured for their subjects. We may reasonably 
hope to see the new Univ<arsity set itself to the t^ of 
proving that science is as educatioimUy effect 
instrument as literature and phflosophyr^^, L 
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hi^tory^ aad language will hold their own adequate place 
in ite scheme of instruction, but the newer sciences of 
animate and inanimate nature will certainly start from a 
fairer platform than usual^ in the North of England, The 
Victoria University will not be hampered, like its elder 
sisters, by the traditions of the past. There is a great 
carecx before it, and the people of England will watch its 
development with the deepest interest. They may be 
reasonably confident of one thing, that the new educa- 
tional brand,'* to adopt Prof. Huxley's felicitous expres- 
sion, will be of as select a character as any of the 
^‘brands’* with which thc'y are familiar. 


ON THE RELATION BETWEEN THE MOLE-^ 
CULAR WEIGHTS OF SUBSTANCES AND 
THEIR SPECIFIC GRAVITIES WHEN IN 
THE liquid STATE 

U NDER this title I have communicated to the Chemi- 
cal Society the results of a prolonged investigation 
on the connection existing between the weights of unit 
volumes of liquid substances and their relative molecular 
weights (sec Journal of the Chemical Society for March, 
April, May, and June, 1880), and in obedience to a 
request from the Editor of Natuke 1 will briefly indicate 
-the scope of the inquiry, and point out the main con- 
clusions to which I have been led. The inquiry, I may 
say in the outset, has resolved itself into a critical and 
experimental examination of what are known as Kopp's 
laws of specific volume. That some definite connection 
between molecular weight and specific gravity would be 
traced had been 'surmised more than forty years since, 
but all our exact knowledge on the subject is contained in 
the series of classical memoirs which we owe to Hermann 
Kopp. Kopp first clearly recognised the necessity of 
comparing the liquids when under strictly analogous 
conditions. By dividing the specific gravity of a liquid 
taken at the temperature at which its vapour- tension is 
equal to the standard atmospheric pressure— that is, at its 
ordinary boiling-point— into its molecular weight, we 
obtain its specific volume. If the specific gravity be 
referred to the point of maximum density of water, this 
value represents the number of cubic ccntimcti'cs occu- 
pied by the relative molecular weight of the liquid 
expressed in grams at its boiling-point under the standard 
pressure. The numbers thus obtained were first shown 
by Kopp to exhibit certain definite relations which may 
be briefly stated as follows 

X, In many instances differences in specific volume are 
proportional to differences in corresponding chemical 
formulm * — Thus a difference of CH2 in a homologous 
series corresponds to a difference of about 22 in tM 
specific volume, or 22x. On comparing the 

specific volumes of similarly constituted haloVd com- 
pounds, it is seen that the substitution of n atoms of 
bromine for an equal number of'chlofme atoms increases 
the specific volume by sw. 

II. hometic and imtanieric liquids haxm^ as a ruk^ihe 
same spp.ific w<>/«»r^*-^Exccptions are exhibited by certain 
oxygen and sulphur compounds, 

III. The subsUiuUm of an atom of carbon for tuto of 
hydrogen makes no ali&alion in the specif c volume, of 
certain groups of organic liquids* 


On the basis of tl^ condusions 
calculate certain nttxoerieal values for tl^ spedficvtdumes 
of the elements in combination. These values are as a 
rule constant for the particular element : thus, accord- 
ing to Kopp, caH>on has invariably the value of tt, 
hydrogen that of 5*5. Exceptions are obseived in the 
case of the chemical analogues oxygen and sulphur. 
Each of these bodies has two values depending, it would 
seem, on its mode of combination, or on its relation to 
the remaining atoms in the molecule. For example, 
acetone and allyl alcohol have each the empirical formula 
QHflO, but the specific volume of acetone is 78*2, whilst 
that of allyl alcohol is 7 3 ’8. In the case of acetone the 
combining power of the oxygen atom is wholly satisfied 
by carbon ; that is, we have reason to know that the 
oxygen atom is more intimately associated with one of 
the carbon atoms than it is with any one of those of the 
other elements > whereas in allyl alcohol a moiety of the 
combining value would seem to be satisfied by carbon 
and the remainder by hydrogen. It appears, then, that 
when oxygen is united to an clement by both its affinities 
its specific volume is 12*2 ; when it is attached by only 
one combining unit its specific volume is 7 ‘8. The corre- 
sponding values for sulphur are 28*6 and 22 '6. 

I have already pointed out that these differences in the 
values for the specific volumes of oxygen and sulphur 
may bc employed to throw light upon the constitution of 
such bodies as the phosphor yl and thiophosphoryl com- 
pounds, and that we may in this way obtain evidence as 
to the particular affinity- value that an element such as 
phosphorus, which is variously regarded as a triad and a 
pentad, e.Kerts, and in the present paper I give additional 
instances to show that a knowledge of the specific volume 
of a body is often calculated to furnish valuable informa- 
tion concerning its constitution. 

The most accurate method of ascertaining the specific 
volume of a liquid is (i) to determine its specific gravity 
at some convenient temperature j (2) to ascertain its 
boiling-point with the utmost exactitude ; and (3) to 
determine with great care its rate of expansion, say 
between and this boiling-point. 

The space at my dis])Osal forbids me attempting to 
show how these various physical data were determined 
for the purpose of the present inquiry. Full details of 
the methods employed arc given in the original paper, 
and the errors incidental to the various processes are fully 
discussed. The observations necessitated among other 
things the frequent determination of the fixed points of the 
thermometers employed, and the accompanying figure 
shows how these were found to rise during the progress 
of the investigation. The abscissse represent the times 
in months at which the several observations were taken, 
and the ordinates the extent of displacement in hundreddis 
of a degree. A represents a thermometer raiding from 
- lo*^ to 50® C, B fix>m 50® to 105® C,, and c from 98® to 
144® C. It will be seen that the extent of the disj^ce- 
ment is evidently d^endent bn, or at any rate Is greatly 
influenced by, the amoimt of molecular disturbance to 
which the glass envelope is subjected. 

The accuracy of the results is of course in great mOftmire 
dependent upon the purity of the liq^ds employ^, and 
tlds fact to some extent limited the 
yltikh could be investtgated. 
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wasitK»( a iuflSidftfttgtmmntce of the purity It 
w^ e$^Miilie4 either by analysis or by the determination 
of its vapour 4ettwty — a most rigid test, provided that this 
could be ascertained with sutfxcient accuracy. I have 
ventured to modify the original form of the Gay-Lussae- 
He^nann apparatus, and I think I may claim that this 
modification admits of all the precision which the process 
is capable of yielding. It obviates some of the disad- 
vantages of the original method, such as the liability to 
crack the tube, and the use of a large quantity of mercury 
and of liquid to vaporise the body under investigation, 
and it also permits of a more certain application of the 
necessary corrections. 

Among the many problems suggested by a review of our 
present knowledge of the subject, the following seemed to 
me to bo specially worthy of solution. 

I. Is it definitely established that an element in com- 
bination has as a rule an invariable specific volume? 
May not the volume be modified by the number of the 
atoms of that particular element in the molecule ? Is it 



Curves showing rise of fixed points in thermometers. 

altogether independent of the general complexity of the 
molecule, or may not the specific volume of the molecule 
be a function of its weight ? 

IL Do the various members of a family of elements 
possess identical specific volumes, or may not the volume 
be a ftmetion of the atomic weight ? 

III. Would a re-examination of the Cases of so-called 
variable atomic value serve to show that the specific 
volume of an element is a function of that value, as Buff 
supposes ? 

IV. The hypotheses of Mendelejeff and Meyer indicate 
the need of additional and more exact determinations of 
the values for the specific volumes of the elementary 
bodies? 

This scheme of work required the determination of the 
specific gravities, boiling-points, and thermal expansions 
of a^ut fifty liquids, and the results of the observations 
aflbid inaterial for the calculation of the specific volumes 
of seventeen elementary bodies. Tbe rates of expansion 
are represented by the form---* 

The labour of redudqg the observations, and more 
ei^cfolly of catcttlatbvg tim for so 

a number oi materially 

by the Thomas (de 


Colmar). The investigation has therefore incidentally 
added very considerably to the data upon which the 
determination of the general laws affecting the thermal 
expansion of liquid bodies must depend. 

After a discussion of the errors of the observations and 
a comparison of my results with those obtained by previous 
observers, whenever these were applicable, I have sum- 
marised the main conclusions to which I have been led 
as follows : — 

1. It seems certain that many isomeric liquids, even of 
the same chemical type (using that phrase in the sense 
in which it is employed by Kopp) have not identical 
specific gravities at their respective boiling-points, and 
hence have not identical specific volumes. Such excep- 
tions are more commonly met witli in compounds con- 
taining carbon and hydrogen ; this fact appears to indicate 
that the specific volume of one or both of these elements 
is not absolutely invariable. Benzene derivatives especially 
show a greater departure from the general law than can 
be fairly attributed to experimental error. Their varia- 
tions are of the same order as has been shown to occur in 
the refraction values for these compounds. 

2. We must also suppose that of the additional elements, 
oxygen, sulphur, and nitrogen have likewise variable 
specific volumes in conformity with Kopp^s conclusions. 

3. There is at present no experimental evidence for 
assuming that any other element has a variable specific 
volume. 

4. Hence in the case of these elements the volume is 
not modified by the number of the atoms of the particular 
element in the molecule, and it is therefore altogether 
independent of the general complexity of the molecule. 

5. The different members of a family of elements do 
not possess identical specific volumes ; the volumes of 
the elements are periodic functions of their atomic 
weights. 

6. The inquiry affords no evidence in support of the 
hypothesis that the specific volume of an element in com- 
bination is modified by any possible variation in the 
affinity value which it may possess. T. E. Thoupe 


GORDON^S ^^ELECTRICITY AND 
I _ MAGNETISM 

A Physical Treatise on Electricity and Magnetism* By 
J. E. H. Gordon. (London : Sampson Low and Co., 
1880.) 

T he author, in the first paragraph of his preface, 
draws a distinction between the physical and 
mathematical points of view in treating the Science of 
Electricity. Unfortunately, the distinction is at present 
a real one. Many mathematicians, fascinated by the 
beauty of the instruments they handle, are disposed to 
treat physical problems as though the principal function 
of the universe were to suggest problems to the pure 
mathematician, instead of the principal function of die 
pure mathematician being to provide suitable tools for 
solving physical problems. On the other hand, there are 
skilful expcrim«»taUsts who fail to appreciate those 
powexful methods of deductive quantitative reasoning 
which they are themselves unable to handle. Mr. Gordon 
does not profoss to be a mathematician, and adopts the 
experimental point of view. 






mak^s no dalm to % d complete treatise, hut 
to deal with of the science with 

the author is best acquainted, one might almost 
say, those parts at ^htch he has himself worked, either 
orfginally or by way of verifying the work of others^ As 
mijg^t expected from such a scheme, the . descriptions 
of apparatus and phenomena are admirable, but, unfor^ 
ttinately, the thcor^ical explanations, intended to give 
the book more or less the character of a systematic 
treatise, are neither clear nor accurate* So early as 
page e we read : *' It is found that if equal quantities of 
the electricity of glass and the electricity of sealing-wax 
be added together they neutralise each other.” But this 
is not preceded by any explanation of what is meant 
by equal quantities of the electricities of glass and sealing- 
wax. If the sentence had been cast as a definition, it 
would have been comprehensible. On page 20 there is an 
extraordinary illustration of the medimn supposed to 
transmit electrostatic forces 

^*The transmission of strain may be very beautifully 
seen at any railway-station when shunting is going on, if 
a train of carriages is being pushed by an engine which 
happens, instead of giying a steady pressure to strike a 
slight blow on the carriage nearest to It. The furthest 
carriage docs not move at once, but the buffer springs are 
compressed— that is, the first carriage is for an instant 
strained by having its total length shortened by some 
inches. It instantly recovers from this strain by the ex- 
pansion of the springs ; but as it cannot expand towards 
thp engine, if expands away from it, and transmits the 
sixain to the next carriage by compressing its buffer- 
springs, and the process is repeated all the way from the 
engine to the carriage furthest from it.^' 

This buffer experiment is an illustration of wave-motion, 
an i4ea wo do not need in any theory of electrostatics. 
On page 23 there is a popular explanation from the pen 
of Prof. Ayrton of the easy discharge of electricity from 
points; this remarkable explanation does not in any way 
depend on the greater electric surface density at and near 
a point, and it suggests that the force near a conductor is 
?tot normal to its surface. It is unnecessary to pursue 
this criticism further ; we have said enough to show that 
Mr. Gordon's strength does not lie in the systematic 
exposition of electrical theory. 

The book is divided into four parts— Electrostatics, 
Magnetism, Electrokinetics, and Electro-optics. In the 
third paj't is inchuled all the phenomena of current 
electricity. This is an unsatisfactory classification. 
Electrokinetics should be confined to those phenomena 
of current electricity width involve the kinetic energy of 
current, such as electromagnetism and electromagnetic 
induction. The autlior would have been wiser to have 
followed the arrangement of Maxwell, and have classed 
the steady ilow of electricity in conductors at rest rather 


admit afa;s^fe;" |Ve'.w6uH recomtfl^d 

all writers'-on iicitttep,;- , It a 'great 'Mp tb 
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information 5hoill4 bt the than in the tokt 
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In the construction of t](aVbocikthe freest fisc has 1 i^n 
made of the scissors, whole pages being quotations. This 
is both wise and modest, for when the briynal works'bf 
the man who discovered ahd stated a fact are suitable 
for a treatise, there cau be no use In paraphrasing them. 
Some of the chapters are excellent analyses of the several 
investigations which have been made into the subjects of 
which they treat. This is notably the case With the 
chapter on Specific Inductive Capacity.” When Mr# 
Gordon has occasion to prepare a new edition he will do 
well to expand where he is strongest, to omit as far as 
possible systematic exposition, but to make each chapter 
a history to which the reader may refer with confidence 
that he will there find a clear account of every original 
experiment, English or foreign, that has been tried in 
that department. The value of such a work would be 
inestimable. 


ST/CAT/GRAPmCAL GEOLOGY 

Lethaa geognosHcay Oder Beschreihung and Abbilding 
der fur die Gebirgs-Fomtaiionen bemckneftdsten Ver- 
steinerungen. Herausgegeben von ciner Vcrcinigung 
von Palaontologcn. I. Thcil : Lethaa palmossoka^ von 
Ferd. Roemer. Textband: Erste Lieferung. Pp. 324, 
(Stuttgart,’i88o.) 

T he study of fossils may be approached from two 
distinct points of view; we may regard them as 
furnishing us with additional illustrations of the diversi- 
ties of form and structure in the animal and vegetable 
kingdoms, or we may study them as making their appear- 
ance in a certain definite order, and thus as characterising 
particular geological fonnations. The former is the point 
of view of the biologist, the latter that of the stratigraphi- 
cal geologist. Palseontology, or the study of fossil fohns, 
must necessarily be pursued as a branch of biology, for 
only by the study of their nearest recent analogues can 
we hope to interpret the fragmentary and often obscure 
relics of former inhabitants of the globe ; but, on the 
other hand, the progress of systematic geology has been 
bound up with the study of fossils ever since it has been 
clearly recognised that strata can be identified by the 
organic remains which they contain. 

Gci’man scientific literature is now being enriched by 
the publication of two very valuable works in which 
fossils are treated of, in the one case from the stand-ppint 


with electrostatics than electrokinetics. Adams's ckperi- of the biologist, in the other from that of the stratigraphi- 
mcttts on eqvti potential lines and surfaces in conductors cal geologist. The admirable treatise on ^Iseontdlqgy 
are interpolated between diamagnetism and the induction by Zittel and Schimper gives an exceijbnt account of the 
coil ; they are, of cottrse, naturally a part of the theory of chief types of fossil plants in their relations to iivteg 
electrical resistance, and have no near connection with forms, and the work df which we hayp placed the title at 
the chapter pfkeding or following. the head of thic present artWe, prbniises to 

Great care has been bestowed on the illustration of the equally important contribution to 
work. 1iVe know of no book on electricity so beauldfnlly The title of “ Lethma Ceqgnostlci'’ 
illustrated. Nor are the pictures merely pictures, They by Bronu, who between theyeArl 
show w^ell the details of apparatus; often, too, some a work under this name, in whjdh 
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aey«^al geological ibrma^ 
®fa(i8 uliiili Mwa accompanied by an excellent 
att^ bf three editions during the 

auiStmr^a ^fe»time> but in the preparation of the last of 
^ese ho '^i^ j^ded by Pr* Ferdinand lloemer. 

The ntittiber of fossil^rms now known to geologists is 
ap .vast that it would be impossible to find any palaeonto- 
logist competent to deal equally well with the faunas and 
Eoras of aU the geolo^cal perils;' and hence it has been 
decided to commit the paleeoroic, the mcsosoic, and the 
ternary divisions of the work to different hands. Dr. 
Ferdi Roemer has been selected to describe the life- 
forms of the pal0?ozoic rocks, and in the work before 
us we have the first instalment of the result of his 
labours. 

The work commences with a sketch of the succession 
and correlation of the palseosoic strata in all the different 
areas in which they have been studied. The author 
divides these rocks into the four groups of Silurian, 
Devonian, Gatboniferous, and Permian, using the term 
Silurian, after the manner of Murchison, to embrace all 
the lower palaeozoic strata. This plan is, of course, open 
to the objection that his first division is at least equal in 
value to the other three put together. The account of the 
palseozoic strata as developed in different areas, which 
extends to ninety-two pages, is generally very carefully 
drawn up. We notice on pages 11 and 29 an unfortunate 
error in the grouping together of the Lower Llandeilo 
and the Tremadoc slates, while in his account of the 
succession of strata in Sweden the author has failed to 
avail himself of the most recently -published results arrived 
at by the paleontologists of that country. 

The next twenty pages of the work are devoted to the 
palaeontological literature of the palaeozoic rocks, 146 pages 
to the palaeozoic plants, and seventy-seven pages to the 
Protozoa. The author describes each genus, and gives 
also an account of some of the more important species. 
In noticing the earliest palaeozoic plants, Roemer follows 
Schimper in regarding the puzzling forms from Bray Head, 
called Oldkuma by Edward Forbes, as belonging to the 
Algse. With regard to the so-called Eezoou canadense 
of Dawson, Dr. Ferd. Roemer accepts the verdict of 
Mdbius against its organic origin, and rejects it from the 
list of palaeozoic fossils. 

Ibe atlas of the “ Lethma Palseozoica was published 
four years ago, the plates, sixty-two in number, being 
well executed and of the same size as the text, thus 
getting rid of the inconvenient arrangement in the former 
work, where the text was in 8vo, and the plates in folio. It 
would almost appear as if the atlas were drawn up pre- 
vious to, and quite independently of, the present work, 
tfo that the connection between the illustrations and the 
toat is not so close as might be wished. We cannot help 
rem^^fdng^ to% that untess much greater expedition is 
paed In publiabi^ the work, the earlier 

imHions wiU beeb before the later portions 

msdrn their appearance, 

Altbough the atlas appeared la 1876^ the text has now 
only just leabhed the commencement of the Ccelenterata* 
Possibly some unavoidlbblie cause of delay has arisen, 
ilduch, we may litope/ls now removed/ We look forward 
Interest to the ubi^lerid^ of tbh most valuable 


OUR BOOK SHELF 

A TrmEMi ElemeHtar^f Dynamics^ for the Use oj 

Colleges and Schools, By William Garnett, M.A. 

Second Edition* (Cambridge: Deighton and Co>, 
1879O 

Ma. second edition does not differ in appear- 

ance ftom its predecessor. There is the same number of 
chapters, the headings of which for the most part are also 
the same, but new matter and more dctailccf explanation 
have resulted in the addition of some twenty-five pages. 
It may be noted as a feature of Mr. Garnett's work that 
there is a chapter on “The Dynamical Theory of Gasefik'' 
and a good one on ^^Thc Dimensions of units," We 
have used the first edition with gi^at advantage, as the 
I author fully discusses and illustrates the cruces of this 
! subject, which is often so difficult to beginners, and we 
commend this improved edition to such readers and to 
i all others. 

Elementary jHplied Mechanics, By Thomas Alexander, 
CE, (London : Macmillan, 1880.) 

The object of Mr, Alexander's work is to serve as a com- 
panion volume to the late Prof. Rankine's “Applied 
Mechanics and Civil Engineering." This first part treats 
of internal stress and strain, the divisions being elasticity, 
resilience ; pure strain, simple and compound ; the ellipse 
of stress; and the appHcatioq of earthwork. All these 
points appear to us to oe well illustrated by the numerous 
worked-out exercises, with carefully drawn figures, and 
by the exercises left for the student to try his skill upon. 
This small book, drawn up, we presume, with reference 
to Prof. Alexander's Japanese students at the Imperial 
Engineering College at Tokei, is likely to be of service, 
the more so as it appears, to the extent we have tried it, 
to be correctly printed. 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible fhr opinions expressed 
by his eorrespofidents, Keither can he under take to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous eotnmunieeUions, 

[The Editor urgently revests correspondents to keep their letters ess 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance ems of tom* 
mumeatioHs containing interesting am novel facts 

The Recent Qas Explosion 

**Thk explosion took place by the conversion of potential energy 
into motion” 

It may he fairly nsked whether physicists ore really satisfied 
with this account of the tremendous development of energy 
recently witnessed In the neighbourhood, or whether thie phrase 
** potential energy " is not a useless bugbear which is closing the 
door to discovery. Why not believe rather that the motion 
cxhibit(sd was not really created (as motion) at all, but already 
existed in a concealed form? For we have plenty of proof that 
mvitlon can be stored up to any intensity and yet be quite im- 
perceptible to the senses, so long as all is in equilibrium. Why 
assume a supernatural (?) cause, when we have a natural one of 
transferred motion ? Why rush into the inconceivable assumption 
of the existence of an energy without motion^ when the conceivable 
remains for appreciation ? An iinjX)rtant and highly interesting 
problem in the discovery of the modus operandi of the transference 
of the motion from matter in space would thus be ever present to 
the mind (which is the sole condition for hoping to solve it) in 
place of an unrealisable and— may we not justly add ?— thererorc 
shallow and pretentious mysticism which obstructs the pathway 
of progress, S. TotvKR Preston 

J«iy8 

fit ioenu to us tlmt Mr* Preston makes rather too.mudi of a 
chance newspaper expression, probably employed (for the sake 
of appearing spientific) by a writer who had no notion the 
tremendona metaphysiotl proldem which underlies It* ^ It is. very 
probftlde gmt all energy is kinetic, but this has not - yet been 
proved.— Ea]’ 





IThe datkgerg of an explonlon of gas, $ncli as that whiicili 
oeoarrod on tha evening of tha sth inat. in Bedford Straet« at’O 
not, It would seem, limited to the immediate vicinity, of the 
accident. 

At about ? p,m. on that day I was reading in a room, which 
from its position at the back of the house being rather dark, 
required a %ht, when 1 was startled by a sudden rush of the 
dame from the single gas-burner upwards for about two fect-^it 
immediately subsided, again blazed up, and repeating this a third 
time sank, and went out altogether. 

t thought somcth’ng had gone wrong in the pipe, and that the 
passaM of the ga^ was interrupted, but o:i a)>plylng a match it 
Ignited and burned naturally, thougli ^vith a feebler dame than 
before. 

It was fortunate that I wn^ in the room to turn off the escaping 
gas, or some serious mischief might have occurred when next 
any one had entered the room to nnd gas and air mingled mto 
an explosive compound. 1 found that two other gas lights in 
passages Imd been extinguished at the same time, attention 
having been called to them by the smell of escaping gas. 

As the distance of my residence — Granville Place, Portman 
Square — ^is more than a mile from the site of the explosion, it is 
interesting to note the distance to which the impulse extended. 

As no further disturbance occurred, and as the phenomena 
noted happened synchronously or nearly so with the explosion, 
and as the gas-pipes here are, I believe, branches of the same 
source of supply, 1 assume that what X oliserved and have 
described was m some way caused by the explosion. 

Fortunately it was at an hour when the gas was not generally 
burning, or other accidents might have resulted. It would bi 
interesting to know if others observed similar effects of the 
explosion. J. Fayrer 

July 10 

The Tay Bridge 

There are two interesting scientific questions, apart from 
engineering proper, which are suggested by the late inquiry, 
al^ough no reference seems to have been made to them in the 
reports. 

The first is the origin of the extraordinary flash seen at the 
moment of the downfiul of the bridge by many spectators several 
miles away. It is scarcely doubtful that an impact was the 
only possible cause. 

The second k the important question of the amount of wind- 
pressure which would suffice to force a train bodily off from the 
top of the bridge at a place where it was uoi wUkin the girder. 
No strength of columns could then prevent an accident. 

Tlic flash seems to prove that the train had been blown oft* 
the rails, and had come into violent contact with tlie sides of 
the high girders. Then, and not sooner, the piers were subjected 
to a strain they were unable to bear, G. li* 


“ Geology of the Henry Mountains 

1 lATELY received, through the Home Office at Washington, a 
** Report on the Geology of the Henry Mountains,** by G. K. 
Gilbert, being a portion of the ** Geography and Geolo^ of the 
Rocky MoutnatUH." With the merits or demerits of this pajief I 
am not concerned. I am not prepared, however, to pass in silence 
and without proted the following paragraphs, which 1 find at 
p, 76 1 BUchof attempted, by meltings eruptive rocks in clay 
crucibles, to obtain their ratios of expansion and contraction, but 
Ms method involved 80 many sources of error that Ms results haw 
been generally distrusted. He concluded that the contraction, in 
passing from the molten to the crystalline state, is greater in 
Aiddio than in basic rocks. Delesse, by an extended series of 
experiments in which crystalline rocks were melted and after- 
wards cooled to glasses, showed that acidic rucks increjse in 
volume from 9 to it per cent, in passing from the cryst^dliue 
stale to the vitreous, while basic increase only 6 to 9 per cent. 
iMallet concluded, from some experiments of his own, that the 
contraction of rocks in cooling from the molten coi^itlon is 
never more than 6 per tent., and that it k greater with basic 
than with acidic rocks 3 bat considering that the substances 
whidi he treated were artificial and not natural tenets, that 
Ms methods were not uniform, and that he ignor^ the disthie^ 
tlon between the vitreous and the crystalline, of which Del^ 
had demonstrated the importance, no weight can be given to 
Mswsultt/’ 


It would be difficult to compress into the same number of 
llnes agreater amoimt of erroneous statemtm ^um istobt»i^^ 
in the above quotation. BisohoFs results were nev^ 
by geologists^ by whom they were nmeatedly quoted, imbi M 
aiy paper on ^ **Naturc and Origin or Volcanic Energy,*^ read 
to the Xtoyal Society, June, 187a, and printed in /IW/. Tmisr., I 
pointed out the errors incidental to Bisehof s mediod of eapm- 
ment, and at the same time directed attention to the strange 
arithmetical blunder of Bischof himself, by which Ms deductions 
from his own experiments are rendered silU wider from the tmth. 

The experiments of I>elesse, which I presume^ are referred to, 
were made on so small a scale that no deduction as to the total 
contraction between the liquid and solid state of any rock can be 
inferred from them. Coming now to Mr. GUbwrt's summary 
condemnation of my own experiments on the , totol contraction 
of basic slags from the iron-smelting furnaces of Barrow (Cum- 
berland), an account of which is given in my paper already 
referred to, and printed in the /%#, 7 >ans. for 1S73, some of 
the chief results of which are to be found in p. 201, 1 have to 
remark that no other experiments on the subject, conducted on 
the same great scale, and with equal precautions to insure exact* 
ness, have ever been made and publidted. No eiraeriments have 
ever been made upon the contraction of lava as flowing from a 
volcano and its solidification on cooling, but I have given 
comparative analyses of natural lavas, and shovm tlmlr almost 
identical composition with that of the slags employed by we. It 
is incorrect to state that I have ignored the difference between the 
vitreous and crystalline condition ; all the melted matter experi- 
mented on by me having, from the large bulk of melted matter, 
cooled in the crystalline state. Whether then any justification 
can be adduced for Mr, Gilbcrt*s sweeping and unsupported 
statement that **no weight can be given” to the results of my 
experiments I leave to the judgment of men of science who have 
imtiartmUy read my results. Ro«krt Mallet 

London, July 7 

Intellect in Brutes 

The Central Prison at Agra is the roosting-place of great 
numbers of the common blue pigeon ; they fly out'M the neigh* 
bouring country for food every morning, and return In the evening, 
when they drink at a tank just outskle the prison walls. In this 
tank ate a Urge number of freshwater turtles, which lie In wait for 
the pigeons, just under the surface of the water and at the edge of 
it. Any bird alighting to drink near one of these turtles has a 
ood chance of having its head bitten off and eaten \ and the 
eadlciis bodies of pigeons have been picked up near the water, 
showing the fate whiSi has sometimes )>efallen the birds. The 
pUeons, however, are aware of the danger, and have hit on the 
following plan to escape it. A pigeon comes in from its dong 
flight, and, as it nears the tank, instead of flying down at once 
to the water’s edge, will cross the tank at about twenty fect above 
its surface, and then fly back to the side from which it came, 
apparently selecting for alighting a safe spot which it had re^* 
marked as it flew over the bank ; but even when such a spot has 
been selected the bird will not alight at the edge of the water, 
but on the bank about a yard from the water, and will then run 
down quickly to the water, take two or three hurried gulps of it, 
and then fly off to repeat the some process at another part Of the 
tank till its thirst is satisfied. 1 hod often watchea the birds 
doing this, and could not account for their strange mode of 
drinking till told by my friend, the superintendent of the prison, 
of the turtles wMcn lay in ambush for the pigeons. 

The same friend had a couple of Hill Mynahs {C^cu/a 
rf/igi&ia) the most wonderful bird for mimieiy which I have 
come across, not excepting the grey jparrot of the West African 
coast. One of these birds, when hung out in the verandah 
during the afternoons, used to amuse by calling the fowls 
together, imitating the call of their keeper so well that they 
us d to flock together under the cage, when the bird would 
bu St out iuto a very good imitation of a haman lat^ As 4 
quite eni yed the fun of taking in the fowls. Have Mrdi 
sense or amusement ? This one certainly seethed to darlve gridl- 
fication from the way in which it had cheated the fowls. 
Koorkee^ June 21 W. W. KiCHOtts 

The Volcanic Dust from Domlstica 
Some months ago, through the ktodhefts of htes^ 

Agassis and SvH. Gatmani sonid of tH* 
fell in Dominica on January 4 were jflaehd ht mV 


00m, NATUMM ^ :iS7 


iSwt Ittvtt jipiiiiftfed iti Natur* ^vol xxi, 
m- 35r«> «nd *xH. P^77) in C^m/f^s rendm{xc, daa- 
26), tftli bQte woii(Id b«neeidk»i were it not that eome may regard 
Mem aa 0^ teettnt ori£^ 

the nmterial (already described by Prof, 
jp^^aae) ia aeen to be decomposed to a considerable extent. Tlie 
nmhwm eMexitly filled an old crater, and have been subjected 
to secoQdary aethm^ so that of the original constituents only the 
feildspar aim nugite are left. The other constituents are the 
results of the alteration of this andesitic (probably) dSrts^ No 
trace of ntem$ volcanic material could be found in that examined 
by me. In no sense eon these ashes be called a recent product ; 
they have simply been transferred from one place to another. 
'Ilie transfer is recent, but the ashes have for ages been at or 
near the surface of the earth. M. E. Wapsworih 

Museum of Comparative Zoology, Cambridge, 

Mass., U.S.A., June 30 


Large Meteor 

On Friday evening last, July 9, at ph, 45m., 1 saw a vcj7 fine 
meteor about e«|ual m brightness to Venus at her maximuro, 
moving veiy slowly from nearly west to south-west I did not 
see its origin. It passed about 4* above Spi^a, and disappeared 
soon afterwards, as nearly as 1 could estimate, in altitude |6° 
and azimuth $0® west of S. Its apparent course was only 
slightly incUnea to the horizon, approaching it at an angle of 
a^ut i in ro. 

Its apparent angular velocity was about S” in a second, its 
light yellowish till the moment of extinction, when it became 
blue and fainter, and disappeared without any sign of explosion. 
Its course was somewhat wavy, and the trail it left behind it 
very evanescent My latitude and longitude was 51*25' and 
0“ 14' W. F. C. Penrose 

Coleby Field, "Wimbledon, July 14 


Ball Lightning 

On Saturday night, the lyth inst., an instance of this form 
of^lightnlng came under my observation. 

The day had been hot, the thermometer registering a tempera- 
ture pf about 71'’ F. in the shade during the middle of the day, 
which was bright and clear. In the evening, how'cvcr, a curious 
haze or mist si^ad rapidly over the landscape, while the tem- 
perature had fallen to about 68'' F. This haze was very much 
denser and more analogous to the smoke-fog of a town than I 
have ever observed in the country at this time of year, yet the 
air did not seem particularly damp or chill. 

About 9 p.m, frequent flashes of sbcet-Ilghtning occurred, 
with rumblings of distant thunder at intervals, both of which 
continued more or less up to midnight, about which time, the 
mist having somewhat cleared off, I saw when returning home, 
apparently about a quarter of a mile ahead, a ball or globe of 
fire of considerable size descend slowly from the cloudi^, and 
when near to or touching the earth suddenly disappear, its 
disappearance being accompanied by two slight but quick con- 
cuSBioni, which may have been an explosion and its echo. The 
fire-ball could not have been visible more than five or six seconds. 
1 cannot ascertain that any damage was done by it. 

As this somewhat rare and curious phenomenon seems to be 
manifesting Hself at this period, accompanying the thunder* 
storms we are having (see Nature, vol. xxii. p. 193), may I be 
permitted to suggest ^at those interested in electrical science 
should be <m the alert to observe any repetition of the occurrence 
with its concomitant pircumstances ? W. F, Smith 

Stt^on Valence, Kent 


E, M, F. should read Prof. Ayrton’s Sheffield lecture on 
Electrldty as h Morii^ Power ” (see Nature, vol. xx. p. 568) ; 
apr deceut text-booh-*Noad’s, for example— -will tell of the 
older mmpitt of Jacobi to propel boats hf electricity. 


THE 

, A LTHGtJGH it if di^ult to any lanytbio^ neov on 
the subject, or irntnicttOhli meSre^^e^ than 
Jiieh ita have Ikton ifiven over the 


recent temarkable destructive expiosions in London, 
Wolverhiunpton, and Monmouthshire seem to call for 
some remmdes at our hands* 

Two serious explosions of gas following close on 
each other, in the streets of large towns, announce to 
every one that the difficulties of supplying gas to large 
numWs of consumers have not been completely over* 
come. 

The special feature in the London accident was the 
occurrence of a scries of explosions, at first at nearly 
regular, and then at increasing intervals, along the gas 
main. The first explosion blew out the “cap” of the 
main with great violence ; the rush of heated air, doubtless 
mingled with more or less gas, in the other direction 
seems to have carried the flame— probably by a rapidly 
occurring series of small explosions — to a point at which 
a mass of explosive gas was again reached and fired. 
The mass of gaseous mixture fired in the second ex- 
plosion appears to have been about etjual to that in the 
first, but towards the close of the scries either the gas 
became much more diluted with air, or the air became 
much more charged with gas. It seems just possible that 
vibrations propagated by the first explosion passed rapidly 
through a gaseous medium, consisting of much air and 
little gas, until they came in contact with a mass of gas 
and air, which they threw into rapid vibration, and so 
caused to explode. But from the experiments of Abel 
and others one would scarcely ^expect this to occur under 
the conditions which— judging from the evidence given 
at the inquest — appear to have existed. 

A second point, illustrated more markedly by the 
Wolverhampton explosion, is the apparent readiness with 
which a soil may be charged with coal-gas and retain this 
gas for long periods of time. The passage of such gas 
into drain-pipes, and perhaps even into unfilled gas-mains, 
seems to be of ready occurrence. 

Experiments might well be instituted by the gas com- 
panies to determine the power of soils for absorbing and 
retaining coal gas, and secondly, the conditions of dimision 
of mixtures of gas and air through the walls of pipes of 
different materials. If it can be shown with certainty 
that the valve at the junction of the main in which the 
explosion occurred with the Howland Street main was 
absolutely impervious to gas, then the explosion may 
almost be regarded as proving the permeability of the 
material of gas mains to mixtures of air and coal-gas. 

The practical lesson of the explosions is that some 
means of certainly determining whether a gas main does 
or does not contain gas must be found at once, and that 
this means must fto/ bo the application of a light to an 
opening in the main, The foreman who applied the fatal 
match said that the pressure gauge showed the absence 
of gas in the main ; but as the main contained a quantity 
of gaseous mixture at rest, and not flowing through the 
pipe, the gauge could not be expected to indicate the 
presence of this mixture. 

It is almost amusing to read of the simple astonisjjtnent 
of the two foremen when the fact was announced to them 
that mixtures of coal-gas and air are explosive : twenty 
or twenty-five years’ experience in gas-works had failed 
to teach them this fact. Yet the lives of the inhabitants 
in the neighbourhood of Tottenham Court Road were 
practically in these men's hands for the last three or four 
months. 

With regardi to the Risca disaster, of a different and 
unhappily more fatal kind than the former, clouds of 
smoke are said to have accompanied the explosion which 
devastated the pits soon after midnight on Thursday last 
(i^tb inst), ana we have itfirom the lips of a credible 
witness that fused and coked coal-dust is found ^heriiig 
to the timbers in those parts of the workings which hove 
been already visited, though not so conspicuous as in 
some cases, in these respects therefore the recent ex- 
plosion is only a repetition of similar events whicli have 


we weed* not go ovetf ithe 
j^iihl whidk we have aliready ti^averted several times id 
^ese pages, when we have endeavoured to point out thck 
most pfi%ai>le origin and mode of propagation. 

We propose, aowevcr, in this place to devote a few 
lines to the discussion of a question which we think has 
not as yet received the attention it deserves, namely; 
When is a mine in such a state that it may be termed 
^dhvmtUittedf and our principal reason for doing so is 
that a statement has been already put forth to the effect 
that the ventilation of Risca Colliery was as perfect as it 
Well could be, the total volume of air passing through it 
%>eing considerably over 100,000 cubic feet per minute. 

An air-current of given dimensions may be sufficient to 
thoroughly ventilate the worki^s of a fiery mine at one 
time, and it may be quite insufficient at another : for ihe 
•degree of sufficiency is obviously wholly dependent on the 
amount of fire-damp given off per unit of time. Each 
unit of volume of coal contains a certain volume of fire- 
damp in a state of great compression — it may be in a 
liquid or solid condition — and this gas begins to be given 
off when the workings approach to within a certain dis- 
tarice of the space within which it is confined. The 
greater proportion of the fire-damp is probably given off 
immediately before the coal is laid bare, and at the 
instant it is being detached from the face; but some 
of it still continues in the coal long after it has left the 
mine. 

If the workings of a fiery mine are stopped abruptly 
and allowed to remain unworked for a fconsiaerable time, 
Ave find that the amount of fire-damp given off gradually 
decreases, until in the course of a year or so it is not more 
than one-tenth of what it was when the mine was in full 
work. If, On the other hand, the output of a fiery mine is 
largely increased, we find that the workings soon lapse 
, into a dangerous condition unless the ventilation has been 
largely in excess of its requirements in the first place, 
Ijhe cnaracter of the ventilation is thus dependent upon 
tWs output of coal for the time being as well as on the 
amount of air. 

The dally output of Risca Colliery is stated to have been 
Y^ooo tons, and supposing the amount of gas given off to 
have been 2,880 cubic feet per ton of coal, Which is the 
actual amount we have found by observation and calcula- 
tion in similar mines, then we know that, if the volume of 
the ventilating current had amounted to 30,000 cubic feet 
per minute, the whole of it would have been explosive as 
U returned from the workings ; If it amounted to 50^000 
cubic feet per minute it would show a cap half an inch 
high in the small oil-flame of a lamp, and when charged 
with coal-dust it would form a highly explosive mixture ; 
if it amotmted to 100,000 cubic feet per minute it would 
still show a small cap j to would still 

produce an explosion when mixed with coal-dust, and 
Ignited. 

It is notorious, however, that as a rule the volume of 
air which reaches and passes round the working faces is 
much less tlmn that which descends the down-cast and 
abends the up-cast shaft ; and when we are tdld that the 
Ventilation of a mine is represented by a certain number 
of cubic feet of air per minute, we are on the safe side if 
we estimate the useful volume to be little more than 
tWo-thirds of the stated one. 

It is further notorious that the practical miner of 
almost eVery grade regards a small cap on the flame of 
the Ihtftp, even if i to i inch high as a very trivial matter, 
so long as he finds little or no explosive gas in the mint; 
and he ohly begin# to speak of the return air as being 
heavy or rather heavy When the size of the cap on the 


oil-flame readies or exceeds a height 


cap on t 
of I of 1 


inch; but still even in this cose he Is not much troubled 
with thoughts of immediate to 
What then constitutes a wdl-veiiiilated mine ? ' 

we say in reply that no mine containing dry cOal-duft 


wIim thp ’ tap oh' t M ' !i tf -a 

lampis'ovWt I or in height; tiUk is 

the rettttn air contakis more man a per cent 
l^vcn with that amount, as we know, it wS fotm m 
explosive mixtiure with coid-durt, and we should prefer to 
see a standard moisted upon in which not mom than 

I per cent was allow^, 

This aspect of the <lue#ti6n is well worthy of thU 
attention of the Royal Commissioners on Accidents ih 
Mines, and we hope they wiH not allow their pretot 
opportunity ,to pass without endeavouring to arrive at 
some definite settlement of such an important question. 


NORTH AMERICAN GEOLOGY-- IDAHO A//D 
WYOMING^ 


TN spite of the revolution that was recently effected 
among the Government geological surveys of the 
American Union, provision has wisely been made for the 
completion of the Reports of the different corps which 
have been abolished. It U pleasant to welcome still 
another of the stout black volumes issued annually by the 
Geological and Geographical Surv^ of the Territories, 
On the completion of the Survey of Colorado in 1876 Dr. 
Hayden ana his corps of active coadjutor# moved north- 
wards across the belt of country included in the Survey 
of the 40th Parallel under Mr. Clarence King, with 
the intention of mapping the territories of Idaho and 
Wyoming to the north and west. A number of recon- 
naissances had been made by various observers in these 
regions since the days of Bonneville and Fremont, some 
of the earlier work of Hayden’s Survey having been 
accomplished there. But no general survey of the whole 
area had been attempted, and many parts of it had never 
been penetrated by white men. It was a vast territory, 
including within its borders the sources of the Green, 
Snake, and Yellowstone Rivers, and embracing the most 
varied forms of surface and the greatest difersities of 
geological structure. To survey this unknown domain 
and bring its geography, geology, mineralogy, ethnolofflr, 
zoology, botany, and general economic capacity to the 
knowledge of the world was the aim with which Dr. 
Hayden and his staff started in the summer of 1877, 
During the season the primary triangulation was extendi 
over an area of 28,000 square mUes, from West Long, 10 f 
to 1 1 2® and between North Lat. 41® 10^ and 43" so', and 
was connected with the stations made by the Survey of the 
40th Parallel, and by the Boundary Survey of Wyoming. 
Topographicad field-work was earned on by three parties^ 
each having an area assigned to it of about 11,000 square 
miles. The total area thus surveyed amounted to about 
20,000 square miles. The geological staff was likewise 
divided mto three divisions, ea^ being intrusted with a 
separate district, vk., the regions of the Sweetwater, 
Teton, and Upper Green River. 

In the report of Dr. Endlich of the Sw^twater division, 
one of the most interesting features is ht# account of the 
structure of the Wind River Mountains. This important 
portion of the true Rocky Mountain range is formed of 
three parallel chains, of which the western, and chief, 
rises to heights of more than 13,060 feet and form# the 
watershed of the continent. Even now its huge enow- 
fields, which, through the clear summer ^ can be seen 
gleaming from a distance of more than 100 miles, sutost 
the presence of glaciers. When Dr. Endlich atm 
party traversed these mountains in 1877 tlmy 
Indeed, no recognisable glacier, but abundant freshly- 
grooved and polished rock# and moraine moutw, 
showing the comparatively recent existence of iand-ice 
in these elevated regions. Oh the west side of (he 
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^daily 
vitnMd to tbe 

iSi#r |i|j^«Onc^^ M a futokr sixteen to eighteen miles 
atiiest^ng ibr several miles into the low countxy, 
moraine-stuff in mounds 
ft'Me and a broad, and from 800 to 900 feet high* 
Ndct sumhicr, however, the covering of snow having 
dirl^lfy melted, true glaciers of small extent were found 
ui the Wind River ana Teton ranges. 

]^ast of the Wind River Mountains there lies a suite of 
palaitoroic formations from the Potsdam sandstone to the 
top ef the Permian group, having a united thickness of 
^350 to 3,750 feet, and covered by 2,500 to 2,920 feet of 
TrmSj^ic, Jurassic, and Cretaceous rocks. Dr. Endllch 
computes the total depth of stratified formations in the 
Sweetwater region at more than 16,000 feet. Underneath 
them in the Wind River range lies a great series of 
crystalline rocks. According to Dr. Endlich the Potsdam 
rocks have been converted into quartzites by the same 
metamorphic action which has changed the rocks imme- 
diately below them into granites and schists. His section 
shows three zones of granite in descending order, the 
lowest of all being what he terms prozoic, while the 
youngest, from its stratified or schistoid character, and 
the coincidence of the inclination of its strata with that 
of the overlying stratified formations, he classes as of 
metamorphic origin. 

The researches of Prof. St. John were devoted to the 
exploration of that wonderfully interesting region round 
the head waters of the Snake River and the Teton 
Mountains, The traveller who journeys wearily over the 
vast desert lava-fields of the Snake River plains looks 
wistfully from time to time at the great snow-rifted peaks 
which the Teton range far to the east raises into the sky. 
What would he not give for a glass of the cool water 
which dashes down so profusely among these far moun- 
tains and disappears so utterly before it reaches that 
thirsty desert ? Extending the observations of Hayden, 
Bradley, Comstock, and others, Mr. St John has given 
us an Interesting narrative of the structure of the mountain 
region and of the lower territory on its flanks. The core 
of the Teton range, culminating in Mount Hayden, 
consists of massive granites, gneisses, and schists, flanked 
by quartzites and slates. On these ancient rocks lie from 
500 to 1,000 feet of limestones, shales, and sandstones, 
containing Lower Silurian fossils, and from 400 to 600 
ieet'of a buff-coloured magnesian limestone referable to 
the Niagara group of the Upper Silurian, The Carbo- 
niferous system, consisting mamly of limestones and sand- 
stones, reaches a thickness of from 2,500 to 5,000 feet. 
Secondary formations, referred to the ^Triassic, Jurassic, 
and Cretaceous systems, attain depths" of from 2,300 to 
more than 5.000 feet The volcanic history of this portion 
of America Is specially noticeable. According to Mr. St 
John's observations the usual chronological sequence 
obtains in the areas traversed by him. The early erup- 
tions have been of a trachytic nature, great variety of 
dispect and lithological structure being traceable among 
the Various outflows. The surface presented by the 
ttadhytic ar^s is markedly uneven— the result doubtless 
partly of originstl irregularities of extrusion and partly of 
Ottbs^uemt extensive denudation. The latest eruptions 
Were of basalt, which has flooded the bottoms of the 
valleys, and now covers an area of many thousand square 
Mr. St. John speaks of the difference of level 
t>etiVeen different plsdeaux of basalt as being due to sub- 
Otxjuent eltiVaUbnV But it is not necessary to suppose 
^at there ever was any common level for the outflows, 
Some were no doubt poured out at much higher elevations 
than Others even in thek vicinity/ The same 0 
nttettttow to the remarkable volcahic conSlometaies de- 
irfbaa by Hayden ftom thu add; region, 

west 

Thesa dnpostt^, 3,000 feet or indte In thicknusS, consist of 


angular and eobax^^lar or rounded blocks of trachytes/ 
basalts, and odier volcanic rocks imbedded in a dul^ 
brown tuff^Uke matrix. They cover wide tracts of 
country in the volcanic districts, and point to a phase 
of volcanic or inter*votcanic action which is not yet well 
understood. 

Dr. A. C Pealc contributes an interesting report on the 
varied region lying to the north of the 41st Parallel 
between Green River City, Wy., and Ogden, Utah, He 
estimates the total mass of stratified formations in that 
region from the base of the Lower Silurian system to the 
top of the Quaternary series at upwards of 30,000 feet. 
He has added some additional fossils to the list of Lower 
Silurian forms collected from the district in 1872 by the 
late Prof. F. Bradley. He has likewise made important 
additions to the Carboniferous fauna of that area, and has 
shown how dominant a part is taken by the 6,000 feet or 
more of Carboniferous limestones and quartzites. The 
Jura-Trias attains a depth of between 5,000 and 6,000 feet, 
consisting of the usual red sandy and argillaceous strata 
below, and passing up into laminated limestones and 
shales. A considerable number of organic remains were 
obtained from several zones in these beds, but they do not 
yet appear to be sufficient for drawing a satisfactory line 
between the Trias and Jurassic series in the Rocky 
Mountain region. To our knowledge of the Cretaceous 
and Tertiary geology of the district Dr. Peale was enabled 
to make some valuable additions. 

Besides these geological reports, the labours of the 
Survey in 1877 included a detailed palmontologkal re- 
search in the field by Dr. C. A. White, who contributes 
an important report of his work, and the first of what we 
hope will be a series of papers on invertebrate palaeon- 
tology. He specially treats of the Cretaceous fossils of 
the Western States and Territories. The topographical 
work of the year was well done by Messrs. Ndson and 
Gannett. As subsidiary but very valuable parts of the 
work accomplished by the Survey, reference maybe made 
to the researches on fossil insects by Mr. Scudder of 
Boston, which have been aided by the Survey and will be 
published among its memoirs ; to the great monograph 
by Dr, Leidy on the Rhizopods, which has already ap- 
peared as one of the Survey's quarto volumes ; and to 
the interesting particulars collected by the Survey regard- 
ing the archaeology of the San Juan and South-Westom 
Colorado. 

There will be, we presume, one further Report for 1878 
— the last year of the existence of the Geological and 
Geographical Survey of the Territories. Though this 
mode of annual publication necessarily involves incom- 
pleteness, and is apt to overload the reports with unim. 
portant detail, there can be no doubt that the series of 
volumes issued by this Survey form a permanent record 
of great value, which for the districts to which they refer 
will serve as the basis of all subsequent work. It is not 
without regret that one can regard the cessation of these 
volumes. On this side of the Atlantic, where they can be 
calmly considered apart altogether from scientific rivdry 
and political entanglements, they have been received with 

f cneral approbation. It is impossible not to be struck 
y the largeness of the plan conceived by Dr. Hayden 
for the scope of his survey. Not geology merely, but 
every branch of inquiry touching the natural history, 
archseology, geography, and meteorology of the Territories, 
was embraced within his plan, and has been illustrated as 
far as the means at his disposal would allow. To have 
conceived this broad and scientific scheme, and to Imve 
possessed the administrative power to secure and keep in 
working concert so large and able a body of observers, one 
qualities of no mean order, and deserve grateful recof^f 
nition wherever an intelligent interest is taken hi the 
general progress of seience and in that human adwice* 
ment which scientific progress insures. 

AftemSSALB Geiiuk 




is not surprising that the character of the JP^eat 
steam-yacht Livmta^ just launched upon the Clyde 
for the service of the Emperor of Russia, is exciting 
spread interest Since Noah built the Ark, no floating 
and moving structure has been constructed in such direct 
contrast as this vessel with all that has gone before it 
Every other ship afloat has, in its chief features, been a 
devdopment of the ships that preceded it, not excepting 
even the circular ironclads or Russia, for they were not 
the first circular vessels that had been designed and con- 
structed, and although they had some steaming preten- 
sions, these were too moderate to challenge seriously 
either the principles or the practice of naval architects. 
In the new yacht of Admiral Popoft’s design, however, 
we have a steamship that, by its very existence, challenges 
the fiindamental piinciples upon which fast passenger 
steamers are constructed by all the rest of the world. 

We give herewith illustrations, of which the first (Fig, i) 
is an external view of the Livadia as seen out of water ; 
it is taken from a model which was constructed under the 
care of Admiral Fopoff, and shows at a glance the general 
form of the ship. Another (Fig. 2) is a cross section, 
showing among other things the transverse distribution of 
the boilers and machinery. The third (Fig, 3) is a plan 
showing the horizontal distribution of the same, and indi- 
cating more clearly than the other the positions of the 
three propelling screws.* It is obvious that such a form 
of vessel, propelled in the manner exhibited, suggests 
many questions of scientific interest ; but most of these 
will be wst discussed after the steam trials of the vessel 
have taken place. For the present it will be sufficient 
to take notice of the general characteristics and qualities 
which she presents to view. 

It is desirable at the outset for the reader to observe 
that the Livadia consists of a shallow hull 235 feet long, 
I SS broad, and drawing, when supporting all its burdens, 
but feet of water. From a foot or two above tliewatcPs 
surface arch upwards and inwards with considerable 
curvature until they each meet (at about one- sixth of the 
whole breadth of the ship from the aide amidships) the 
fore and aft sides of a naval palace, which extends from 
stem to stern. Although the width of the ship at the 
water-line is 153 feet, her width at a few feet above the 
water-line is therefore much less— about no feet, we 
bdieve. In smooth water, therefore, the resistance to 
onws^ motion will be those encountered by a vessel 153 
feet broad and 235 feet long ; but when the ship gets into 
heavy seas they will be free to pass over her low sides, 
atad the ship that will have to divide and encounter them 
will be 1 10 feet by 225. As the object of this vessel is to 
Ornish ample accommodation for the Emperor and his 
suite at sea, it may be fairly presumed that the width of 
the superstructure has been kept greatly within that of the 
hull proper, and the accommodation thus restricted, for 
the purpose of materially improving the behaviour of the 
vessel at sea. The arrangement will doubtless contribute 
Mariy both to the speed and to the steadiness of the 
m gresit waves, its value for diminishing rolling 
already been demonstrated in the circular iron- 
ciids, which have superstructures of less width than the 
and which are remarkably steady even in seas that 
r^frWcly along the decks of the hulls proper. 

The primary and chief fact concerning the anticipated 
steadiness of this exceedingly short, broad, and shallow 
ship, is that it i$ to he secured by means the very opposite 
of mose which have lately obtained in this country, via., 
by aid of enormous stamlity. Since the general accept- 
ance of Mr, Fronde's theory of rolling, the aim of the 
naval architect has been to send bis ship to sea with 
sufficient stability for safriXi and with no more than is 

X W« w iiid«bMil for tha MOond «fid third «QeniYiD£ft to the kindatin 
th» «ditoini of the Am hue Voeo siMtcUlly engraved for us. 1 


aipnle for that ptur^se; becausd steadiness at sea 
uiider the modem ttumty, promoted by fceei^g the 
stabHlty or rightingfome as to po$siye« the 
limit just named. The metacehtric height, which is from 
ra to 15 feet in the American monitors, which have ^at 
proportionate breadth of water-line, has been restrict to 
6, 5, 4, even less than 4 feet in many of our large wax 
ships ; indeed the . 5 W 4 r«, udfich ts one of the stcamest of 
our large ironclads, has a metacentric height of only 
ieet, while the I the steadiest of oitr un- 
armoured ships, is but very slightly in excess of this. 
This reduction of metacentric height increases propor- 
tionately the ** period of oscillation," and makes vessels 
reluctant to accept the disturbances which waves en- 
deavour to impose upon them. But while the tendency 
of modem science has thus been to diminish metacentric 
height and stability, the effect of the Livadids form and 
proportions will be to give her enormous metacentric 
height and stability, the object in both cases being 
identical, viz,, improved steadiness in waves. Nor is this 
course pursued, strange as it may seem to some, and 
violently antagonistic as it is to modem practice, without 
the sanction of science. For while a ship with very small 
stability, and consequently very long natural period of 
oscillation, is ordinarily secured against rolling by her 
slowness to accept the wave impulses, the ship with very 
large stability, and consequent very short period of 
oscillation, is ordinarily secured against excessive rolling 
by the very readiness with which she accepts those 
impulses and conforms to the mean movements of the 
waves. It is true that in the latter case the exemption 
from rolling motions is not so great as in the former, 
because a certain considerable amount of rolling is un- 
doubtedly and necessarily involved in this conformity to 
wave motions 5 but this amount of rolling is very much 
less than that to which a ship is exposed which has 
neither stability so small as to render her comparatively 
indifferent to wave-pressures, nor stability so large as to 
force her to keep her decks approximately paralld to the 
wave-surface. Ships with intermediate degrees of sta- 
bility are liable to roll much and to accumulate large rolling 
I motions, especially when subjected to successive impulses 
from similar waves, whereas the ship of enormous sta- 
bility, while always obeying each wave, is by that very 
means exempted from the tendency to accumulate the 
effects of a succession of waves. In all this reasoning — 
the generality and meagreness of which we fully recognise 
— it is of course assumed that the waves in question are 
of sufficient magnitude in proportion to the size of the 
ship to stand in individual relation to her. The immense 
breadth of the Livadia will doubtless preserve her from 
being rolled by small waves, including under that desig- 
nation waves which would cause many ordinary ships to 
roll with violence. As regards longitudinal rolling, which 
is usually called pitching, if we neglect the onward 
motion or the*ship, and consider the matter from the same 
point of view as that just adopted in speaking of trans- 
verse rolling, we may say with confidence that the longi- 
tudinal stability of the Livadia will be in excess of the 
transverse, and that no excessive pitching need be feared.. 
Owing to the shortness and light drau^t of the vessel, 
she would probably (if not advancing) tend to accompany 
pretty closely the motions of the wave-surface when 
heading to waves of sufficient size to cause her to |dtch. 
As herlen^th is so small (less than half that of several 
transatlantic steamships now at sea), the vertical motions 
of the bow and stem will of course be cotresptmdin^y 
small for given angles of pitching. 

It is when we cotne to consider the case of her enor- 
mous steam power being applied to forte hrir ahead 
through large waves that we experience some diffidn^ In 
predictinir her behaviour. For we hem toudb ^pon a 
question Which has been bm very imperfeody 
^Ued ; we mi^t even say, has sdbreriy 
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A hw facts and %utes bearing upon it mav 
nevezttu^le&S be giv^en. It is estimated that a wave with 
A 4-ftecoiads period and Sa feet long advances at a speed 
of 42 knots an hour; an S-seconds wave 32S feet long 
has a speed of 24 knots ; a 12 seconds wave 740 feet long 
a speed of 36^ knots ; and a 16-seconcU wave 1,300 feet 
long a speed of 4$| knots. If the Idva^a %vcre steaming 
at 14 knots against waves equal in speed to her owOi she 
would of course encounter them at a speed of 28 knots, 
and that is a speed corresponding to a length of wave 
of about 450 feet, whereas the waves which she would 
actually be meeting would be but little over 100 feet in 
length. Again, if we may for a moment imagine her to 
be steaming at 18 knots an hour, and encountering similar 
weaves, she would of course be meeting them at a speed of 
32 knots an hour. But a wave of that speed would be 
nearly 600 feet long, whereas that which she would, under 
the last hypothesis, be encountering would be only 100 
feet long, as before. It is obvious, therefore, that so 
short a ship, steaming at high speeds, would develop con- 
ditions unlmown alike to vessels of low speed (such as 
sea-going vessels of her small length usually are when 
steaming against head seas) and to vessels of high speed 
but of great length. If wc take for example the case of 
waves about 500 feet long from hollow to hollow, and 
therefore of a half-length of about 250 feet, it is obvious 
that whereas a fast steamship 500 feet long would receive 
the support of a second wave while the crest of a previous 
one still gave her bodily support, the Livadia is so short 
as to be capable of steaming down the wave slope, at an 
angle to the horizon approximately equal to that of the 
slope itself. If doing tins at a speed of 1 5 knots an hour, 
or 25 feet per second, with the on-coming wave advancing 
upon her, as it would be, at 30 knots an hour, or 50 feet 
per second, it is easy to see that the behaviour of the 
vessel would be of an unusual kind. We do not give this 
as by any means the most notable or critical of the cases 
which might be selected, but it will serve to show that 
Mr, Froude was not speaking heedlessly when he said 
that the purely circular ships would tend to ^'divc,'" and 
to indicate that those persons are probably coirect who 
see in departure from the circular form in the present 
case evidence, not so much of a desire to diminish resist- 
ance, as of a desire to correct the diving propensities of 
very short ships. 

And this brings us to notice the steaming qualities of 
the Livadia. The enormous steam-power with which 
she is bein^ supplied has naturally excited much notice, 
and the Times gave an interesting comparison between 
her power and proportions and those of the Shah. It will 
assist the further elucidation of the subject if we invite 
attention to a different kind of contrast, and compare the 
Livadia with the largest and most powerful of our finished 
armoured turret-ships, the DreadswughL This huge 
ship, which steams at uj knots per hour, although very 
, much more than twice the immersed size (displacement) 
of the Livadiat has very much less steam-power. The 
following is a comparison between the two ships:— 

Drtetdiumght. Litfadia, 

320 feet ... 235 feet. 

Breadth, extreoM 64 „ ... 153 „ 

Imweriied depth of hull (meoii) 23 ,, ... 64 „ 

pisplaoement ... ... ... ... 9,100 tons ... 3,900 

Indicated horse-power ... ... 8,200 10,500 

Mowingfor ^ curvature in the form of the hull at 
rfiould of course more than 
double the Ltvadia^s displacement by carrying her sides 
at the water line vertkally upwards, and immersing 
her amither 6| feet; we ahoukl pro^bly, by this process, 
bring her displacement up neatly to that of the Dread- 
As between the two ships, all this extra dis- 
placement is, so to fpeek^.savtd in the Idvadia, while, as 
«eg4rd$ the steam power, hers is in excess of that of the 
^^nmghi by more than 25 per cent 1 1 will be seen 


from these conditions under what immense advantages 
the experiment of driving a broad and shallow ship very 
fast is to be carried out in the Imperial Russian yacht. 
So far as is known, the designer of the Livadia has not 
romised more than 14 knots of speed : but if wC allow 
erthe same speed as Dreadnought she 

will have a large excess of steam power (no less than 
2,300 LH.P.) applied to the propulsion of a hull weighing 
very much less than one-half the weight of the ironclad. 
The speed reached by the latter vessel was sustained 
througnout a six hours’ trial. 

As the Shah is a long fine-lined ship, 15 feet longer 
than the Dreadnought and 12 feet narrower,* with about 
the same mean depth, the Dreadnought may be regarikd 
as a considerable departure from her in the direction 
which has been pursued so very much farther in the 
Livadia. It will be instructive therefore to compare 
these two’vessels — 

Shah. Z>re^t4$tc*f^ht. 

Length 33S fret ... 320 ffect. 

Breadth, extreme $2 ,, ... 64 ,, 

Depth (mean) 23 „ ... 23 »» 

Displacement ... 5,900 tons ... tons. 

Indicated horse-power 7, $00 0,200 

Speed 164 knots ... 144 knots. 

If we compare the perfonnances of these two extremely 
different ships— different as regards length and breadth, 
but not as regards depth — we shall find a material reduc- 
tion in the steaming efficiency of the short and broad 
ship, but not one of so marked a character as many might 
anticipate. Applying to both the well-known formula foi 
comparing displacements, powers, and speeds, viz. : — 

S;> ced^ X Disp.l 
ind, H.-p >wer * 

we have — 

Stuih 195 I Dreadnought ... ... 163 

Or, viewing the matter with reference to the midship 
sections propelled through the water, or to the volumes of 
the excavated channels, and adopting the Admiralty 
formula — 

Spe^*_X Mi d. Sec. 

I»d. H.-^wer ’ 

' we have — 

Shah 587 ] Dreadnought 480 

Here we have a loss of, say, 16 per cent, upon the per- 
formance constants as regards displacement, and a loss 
of more than 20 per cent, as regards midship section, by 
passing from the fine narrow form of the Skak to the 
broader and bluffer form of the Dreadnought, observing 
that the loss would t>robably have been in greater propor- 
tion had the Dreadnought been of no more than equal 
size or displacement with the Shah, 

Although the Dreadnought, as compared with the 
Shah, advances towards the Livadia type, the advance is 
but very small indeed, the Livadia being much more than 
double the breadth of the Dreadnought upon a length of 
75 feet less. We liave in the ^eat Russian yadit an 
experiment lying far outside of aU former experience, and 
ranging itself under no laws or formulae with which naval 
architects are familiar. But it may be well to exhibit her 
in the guise of the formulae which we have just employed, 
and to do this first upon the assumption of a 14 knots 
speed, and secondly upon that of a speed of 27 knots-— 
the highest, perhaps, which Admiral Popoff has allowed 
himsdr to hope for even in his most sanguine moods, 
and equal probably to that which his ardent disciple 
and assistant, Capt. GoulaefT, has ever evolved from the 
“most plastic of his calculations— although we must ac- 
knowledge that we cannot say this with any ^eat 
confidence in view of the published paper of the latter 

'The Ijreadth ditnln«h*ii by jr* fedfew, «t « 

of 6 or 7 f««t l9«low the watrr*» vurfaoQ. but kht« wtU not iiiatcnjUiy 
with the CiMOtnuiicii abvUi be tftvep. 
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Tii0 fonsmlse give the foUowaig resalts for the perfomeiiees of the may r^sge whm steamm^ 

Ziva^a i^ at above 17 knots and 14 hnots ttiimeciBvely. It cannot 

14 kn<^t4. Speed knots. be expected that her constants will fall so low as the 
'** *’• former of the pair just given, and therefore it; cannot be 

Midsmp seo. M. ... 334 ,M 4*9 doubted that her speed will surpass 14 knots* 

These %ure$ illustrate the mar which the We have intimated that Capt* GouIaefT, in his paper on 
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*‘the Fairfield y%€piX of the Czar/’ has written with great contending that experiments on both a small and a large 
confidence on the favourableness of this vesseVs form to scale have shown that it is better for speed to have great 
speed* He says that an addition of 25 or even 50 feet of breadth rather than great depth. He even says that 
length would not have reduced the resistance,' the increase certain speeds a very much broader vessel requires only 
of friction being more than the improved form of the half as much power compared with another vessel of 
water-lines would have compensated mr. But it is to her similar form whose draught is double.” It is on this 
shallowness that he looks for her facility of propulsion, ground that he chiefly bases his anticipation that great 



VtG. 3* 


^eds toecmpatibte with fo^ to the which he derived by api^uliag the greater portion of his 

LivaMni* form of the vessal balow wat^, has been lifetime either on the t»!ean or in constructing ixovel ships 
vay carefully considered* Cai»tv GdulaeflT sa^ and trying them at sea—Dn Tidenu«v member of me 

The foim of underwater portion was made a subject Academy of Amsterdam, was invited to asrist in the 
of carefhl study* Besides the gteat experience of determination of questions connected with the r^stance 
of the ship, Adihirid of the yacht. In the case of this sballow*^ughted 







the line lines must be the vertical sections, wheieas 
the fiiie lines of the ordinary steatner are the wat«r lines 
or horizontal sections. Such diange has been brought 
nbout by passing from long, narrow, and deep forms of 
ordinary vessels to the proportions of short, broad, and 
shaUow ones ; and, as has been demonstrated by experi- 
ments with paraffin models, the sharpening of buttock 
lines is more essential in this case than sharpening of 
water lines. In other words, if the motion of an ordinary 
vessel may be compared with that of a wedge propelled 
vertically, the motion of the yacht ought to be compared 
with the same wedge propelled through the water hori- 
zontally. On looking at the stern of the actual vessel 
you will observe that the whole motion of the water 
between the stern tubes will be effected solely in the 
•direction df the vertical sections, or the buttock lines.'* 

It is needless for our purpose to consider the minor 
details of a vessel so fraught with features of extraor- 
•dinary interest. It may be well to point to the fact that 
the ship is to be steered, not by rudders, but by her screw 
propellers only, of which she has three of equal diameter 
(i6 feet), as illustrated in our engravings. These screws 
are spaced i8i feet apart, the central one being in the 
line of keel, ^ach screw has its own engine of 3,500 
I.H.P. 

We need hardly say we shall watch the trials of this 
ship when her machinery is completed, and report the 
results to our readers. Meanwhile we join in the tribute 
of praise which is being freely accorded in this country 
alike to her bold and adventurous designers, and to His 
Imperial Highness the Grand Duke Constantine of 
Kussia, a highly scientific and accomplished naval officer, 
by whose influence, and under whose personal care, some 
of the greatest problems in steam navigation are being 
developed. 


NOTES 

TiiC ceremonies at Manchester in connectiou with the 
Victoria University last week were as successful as the mo- 
mentous event deserved. The conv^sazmte on Tuesday 
evening was brilliant and crowded. The meeting on Wednes- 
day for the transaction of the ba.siaess of the University 
was hannonbus and satisfactory, while the banquet that 
succeeded was quite worthy of the Corporation, who acted 
as hosts, llxe address of that body to the Duke of Devonshire 
seemed to as to breathe the proper spirit, and to show that Man. 
Chester is quite alive to the importance of the great event which has 
been celebrated. But indeed we did not require any such evidence 
'Of tbe 'impbrtonce attributed to high education in Manchester ; 
as Karl Spencer }^inted out, the Manchester grammar and oth^ 
schools are among the best In the kingdom, and the existence of 
Owens College itself is proof enough that Manclicster thinks 
of something else besides the most effective way of loading 
^cottem goods. The speeches were all gotd and appropriate; 
the Bishop of Manchester was as liberal and fair as he always 
is, and his claim for freedom of research and belief in hU own 
dine was heartily endorsed by Prof. Huxley, who replied to the 
toast proposed by the Bishop. Prof. Huxley hoped the time 
would come when such an institution as Owens would be found 
in every impurtant centre-— a hope we heartily echo, Mr. Free- 
man was forcible and sensible, and of course took occasion to 
correct the historical inaccuracy of some one who cherishes the 
belief that the University of Oxford was ''inaugurated" in a 
desert instead of what was at the time a busy industrial centre. 

It is oofmfosting to receive the assurance given by Mr< Mon- 
^ella at the opening'^of (he Central Schools of Sheffield last 
week, that as long as he has the honour to occupy the place he 
does in her Majesty's Government the quality of education atsd 
the standard of edacation ahouid not be lowered. The State, 


he maintains, having decided that the 
^ould reprive ednoa to their needs and oaptud^s 

and prosp^ in ought to give tlwt edneetbn 
thoroughly, but generously and with an unstinting hand, With 
such a sentiment aetuatlng the yioe*‘President of the Council, d'e 
feel that elementary education is safe from the raids of tord 
Norton and his friends. 

A SOMEWHAT laboured and diffuse article on "Scientific 
Arrogance " in Monday's Pali Mall Gateite comes to the follow- 
ing very sensible conclusion " It would appear that scientific 
arrogance, in so far as it has any reality, is but the obverse of 
popular ignorance. Let the ignorance be dispelled, and the 
mystery bred of it will vanish. Let some rudiments of exact 
knowledge, some grounding in the methods of scientific reason- 
ing, and some notions of the nature and ends of scientific wx»rk, 
be made part of our general scheme of instruction, and scientific 
dogmatism will be impossible. Let the mind be trained betimes 
to walk modestly and warily, as all true leaders of knowledge 
have walked, by the light of diUgent and patient inquiry, and 
the spectre of scientific arrogance w ill disaj>pear." One more 
argument for the retention of the P^ourth Schedule. Perhaps 
even Lord Norton might put himself to school to some advantage 
after this recipe. 

The new Matriculation list of the London University bears 
ample evidt nee to the success of the step recently taken by the 
Council in admitting women to its degrees. In the Honours 
Division the third place is occupied by Edith Sophia Callet, 
from the North London Collegiate School. Altogether about 
one-sixth of the names on this Division are those of girb, and 
the proportion on the oilier Divisions is quite as great. 

The New South Wales Government have done a creditable 
thing in erecting an obelisk on the spot occupied by the Transit 
instrument in the old observatory at Parramatta, established by 
Sir Thomas MakDougall Brisbane in 1822. The buiUling has 
long been swept away ; many valuable observations were made 
in it by Mr. Charles Rumker and Mr. James Dunlop, and it was 
only right that the exact position of the Transit instrument should 
be permanently marked, so that, if necessary, future verification 
might be made. The first suggestion of the obelisk was made 
by Mr. Tebbutt so long ago as 1S70, and it is gratifying that the 
New South Wales Government has so much regard for science 
as to act on Mr, Tebbutl's suggestion. 

We have a note from General Myer, dated July i, stating that 
at the request of Prof. Wild, of St, Petersburg, the date fixed in 
his letter of May 4 changing the time of taking the lulernational 
Simultaneous Meteorological Observations to a time thirty 4 ve 
minutes earlier than at present, or to oh. 8m. p.m., Greenwich 
time, is changed from September i, i88o, to January Jt, tSSi, 
a change with which the numerous observers over the world who 
make the observations from which the U.S. Weather Maps are 
constructed w^Ul doubtless concur. 

We regret to announce the death of Mr, W. A. Lloyd, who 
has done so much for the Improvement of marine aquaria. Mr. 
Lloyd, it will be remember^, was for long connected with the 
Crystal Palace Aqnarium. 

Feom the CarJmirs' ChronicU we learn that a comnuttee, 
comprising some of the leading botanists and horticulturists of 
Berlin, has set on foot a project to erect a memorial stone on the 
grave of the late Katl Koch, and appeals through the press ti? 
his friends and admirers for subscriptions wherewith to OOt 
the project in a maimer worthy of him whose memory h Is 
desired to perpetuate. Subscriptions may be sent to fi&tn 
SpUth, Baumschulbesitser, 154, KdpeUickerstrasse, 
and wlU be publicly acknowl^ged. , 






Piiolif. MeKv H Trittity Colley, Cambridge, 

wHtee to w >a ibe of Prof. 

Sffijgwidc, bit I want rnueb wWeb t fail to find in the mafis of 
MS. pkced Jn my l»ttd«r es|>ecM letters from himself giving 
an account of contemporary persons and events. Can any of 
your readers help me in this matter 

"We take the following from the New York Nation : — ** For 
tha Knglish*speaking race, wherever planted, we should have 
supposed Natitek to be a sufficient scientific medium, and 
entitled to universal support. We are partly confirmed In this 
view by the quotations from Nature in the first number of 
SdenUt a quarto weekly journal, edited by Mr. John Michels, 
and published at 339 Broadway, in this city. Neverthelet^s, the 
editor*s statement that the enterprise has been begun ‘after 
consultation with many of the leading scientists in this country,' 
and his list of co-labourers seem to point to a real want, and to 
entitle this new 'record of scientific progress' to a friendly 
welcome. Its present size is sixteen pages, including the adver- 
tising sheet. The opening article, on the United States Naval 
Observatory, is from the pen of Prof. E. S. Holden.” We 
wish our new contemporary every success, and trust that it may be 
the means of spreading a wide interest in science on the other 
side of the water. 

The half-yearly general meeting of the Scottish Meteoro- 
logical Society was held yesterday. The business was : (1) Re- 
port from the Council of the Society ; {2) Proposed Inquiry by 
the Society iuto the Relation of Climates in Scotland to the 
Growth of Trees, by Sir Robert Cbriatison ; {3) Relations of 
Weather to Deaths from Scarlet Fever and Whooping Cough, in 
Thirty -one Britii-h Large Towns, by Dr, Arthur Mitchell and 
Alexander Buchan, secretary ; (4) Anemometer for ascertaining 
the Direction of the Wind with reference to a horizontal Plane, 
by Alexander Frazer, M.A„ optician. 

Prof. A. PL Church, late of the Royal Agricultural College, 
Cirencester, has begun a course of lectures on Agricultural 
Chemistry at the Wilts and Hunts Agricultural College, Downton, 
near Salisbury. There are many characteristic features in the 
farming of the district, well illustrated on the extensive farm of 
the new college, These afford both valuable illustrations and 
important subjects of investigation to the agricultural chemist as 
well as to the botanist and geologists. We hoj>c that this new 
institution, over which Prof, Wrightson presides, will occupy 
itself not only in agricultural teaching, but in agricultural research, 
and develop, after a time, iuto a “ Versuch-Staiiou” of no little 
value. 

The continued wet weather at Carlisle, which lasted without 
intermissiotifrom Monday evening to Thursday at noon, rendered 
it extremely difficult to do justice to one of the finest exhibitions 
ever held by the Royal Agricultural Society, Among the most im- 
portant of the novelties was Mr. Darby's steam digger. This instru- 
ment is intended to super ede the steam-plough by producing at 
once a pulverising effect superior to that of the combined action of 
plough and cultivator^ and equal to that produced by the spade. 
The idea is old, but up to the present time it has not been suc- 
cessfully appli^. Mr. Darby's digging-machine comsists of 
thiee sets of pron^ of fourteen each, arranged on three cross- 
bars tw^y-feet wide. Each cross-bar is worked independently 
and in msccesskm by a se|mrate crank-shaft, Theearth ismoved 
to the depth of sbt to ten inchest and by the action of the 
revolvingcwiik-shaft* the nOsed sod is pftched backwards and 
neatly inverted. The aurfaoe is left somewhat too flat for 
hoxwming, bnt a second digging wnders the work much more 
affici«at the great^ dtawhack to this ingenious madiine lies 
in its weight. When d»i|^ i^d water the engine 

and unitedly ^fourteen Ex- 

.'fwiiinesds ' in the trial fieldi shtmed that tlim^fthe of die 


power were absorbed In moving the implement over the ground- 
There were no new forage plants exhibited, and the stands 
devoted to manures and feeding-stuffs contained no articles save 
those with which we were familiar. In the live stodc sheds the 
most interesting exhibits were the mountain-sheep peculiar to 
Cumberland aikd the adjoining counties. The Hetdwick sheep 
are hardi«r than the Scotch black-faced breed. They are able 
to thrive on the poorest land imaginable, and manage to leave a 
good profit in the hands of the Dalesmen who owi them. 
Thanks to the Herdwick race of sheep, the bad limes of which 
we have beard so much are unknown in the Lake district. 
Another excellent breed, not often seen out of their own locality, 
which lies in West Yorksliire and East Lancashire, is the louks. 
Tlus race, unlike other kinds of sheep, is well suited to the 
damp and mossy lands lying between the hills of mountain litne- 
stonc which form this part of England. Their faces are 
speckled, black and white, and both sexes are homed. They 
are readily distinguished from the Highland black-faced breed 
by the evidently better quality of their wool. A third race 
unfamiliar to the bulk of English farmers Is (he "Crag' or 
"Limestone” sheep, which occupies the highlands of the same 
district as the I.ouks. The crag-sheep are adapted for a dry 
and poor pasture, and can do without water. The louk and the 
crag-sheep therefore offer good instances of the adaptability of 
different races of animals to their environment. 

The Zoological Station established last year in connection 
with the University of Aberdeen, at Stonehaven, is at present in 
process of erection near Cromarty. The work will be carried 
on throughout August and September, and part of October, 
under the superintendence of George J. Romanes, F.R.S., and 
Frof. J. C. Ewart. Those desirous of taking advantage of the 
station are requested to communicate with Dr. Ewart, Dunskaith, 
Ross -shire. 

The Sydney papers state that some important gold discoveries 
have been made in the Bathurst district near Tuena, and that in 
one claim a bushel of broken quartz yielded two pounds of gold. 
A very rich gold-field has also been found at the Margaret 
River, in the Northern Territory of South Australia. 

The Executive Committee of the International Medical Con- 
gress for 1881 made their report to the General Committee of 
this Congress, which met at the College of Physicians on Tuesday 
last week. The officers of the Congress were proposed and 
nominated. The sections were agreed upon, and the treasurer, 
Mr. Bowman, announced that large subscriptions had already 
been received. It was agreed that the time of meeting of the 
Congress should be from August 3 to 9, 1881. The president 
of the Council of the British Medical Association stated that the 
Council of that body had postponed their meeting to the follow- 
ing week. It was also announced that the Congress would meet 
in rooms granted for the purpose by the University of Lemdon^ 
the Royal Society, and the other learned societies meeting iu 
Burlington House, so that the sections will be all practically 
under the same roof, llic president of the Congress will be 
Sir James Paget, and there will be fifteen sections in all. 

It is intended to hold an International Congress of Commerce 
and Industry at Brussels, from September 6 to ti. M. Antoine 
Dansaert Is to be the president, and the meeting wiU take place 
Under the patronage of the King of the Belgians. 

According to the EiiciHcia»f a remarkable instance of 
telephony is exciting considerable interest throughout South 
Australia and among the scientific world in particular. By 
means of an improved telephone the Adelaide Post Office chlmM 
have been clearly heard at Fort Augusta, a distance of 34a 
miles. 

Mr. O. F. H. Miine, owner of the fossil foMt recently 
discovered at Oldham, and referred to in ^NAtURR at the time». 



law ot&«d to ifloW tli« to luiVo 

mUke « charge to TlsUd^i the money to be applied towards n 
|ffibUc museum. Ko doubt the Corporation will accept this 
bMdsome oiTer. 

At the Kh^ms saeeting of the French Association M. Gariel 
wiU give a public lecture on Kadlant Matter, with Mr. Cro<^ces* 
expexlmeuts, and M. Perier on the Law of Selection. The 
meedng of iSSi will be held at Algiers, and an excellent paper 
tMW been published in connection therewith by M, Macarthy» 
president of the Society of Natural Sciences of Algiers. This 
physicist settled in Algiers thirty years ago, and holds the posL 
Uon of librarian of the National Library of Algiers ; in bis 
iffwhufi he reviewed all the different topics which might be 
submitted to the several sections of the Association. 

A VIOLENT shock of earthquake occurred at Manila and 
throughout the Island of Luzon on July i8, which did immense 
damage, totally destroying several government buildings and 
other houses. Some of the native inhabitants were killed, but 
no Europeans suffered any injury, A slight shock was felt also 
on the X7th inst. 

On July X4 the French Chamber of Deputies adopted a pro- 
position of M. Lockroy, that a sum of 3,700,000 francs 
ongmally intended to rebuild the Palace of the Tuiieries should be 
devoted to enlarge the national library, which will be quite 
isolated from other houses. The sanction of the Senate will 
be asked next session, but not a single representative having 
objected, the result is not dubious, and preparatory steps will be 
taken very shortly to execute this great measure of preservation 
and improvement. 

In an interesting article on ** Mistakes about Snakes,*’ by Mr. 
Arthur Stradling, in Ihc />V 4 f of the J71h inst., the author gives 
an of the famous Indian basket trick, in which a boy is 
shut up in a basket and apparentlyjput to death by sword- 
thrusts^ but suddenly appears among the company uninjured. 
The narrative is too long for quotation, and we recommend our 
readers to obtain a perusal of the original. 

The following is the title of the essay to which the Howard 
Medal ** of the Statistical Society will be awarded in November, 
1881, The essays to be sent in on or before June 30, 1881. 
** On the Jail Fever, from the earliest Black Assize to the last 
recorded outbreak in recent times.” The Council have decided 
to grant the sum of 20/, to the writer who may gain the 
** Howard Medal** in November, 1881, Further particulars or 
explanations may be obtained from the Assistant Secretary, at 
the office of the Society, King’s College entrance, Strand, 
London, W,€, 

M, HttRVit-MANGON, the director of the Conservatoire des 
Arts et MtStiers, has compiled a catalogue of the celebrated Vau- 
cauaon collection ; it will be very shortly placed at the disposal 
of the public in the PortefeuiUe Industriel, a special library 
opened in the Conservatoire for the communication of designs 
and documetits relating to industry. The course of public 
ooiEperlmients is attracting on unprecedented number of visitors to 
the galleries. Every week a programme of the exhibits if posted 
<m ^ walls outside the buildings. 

Tub Manchester Scientihe Students* Association is a busy 
society, as its Report for 1879 shows. It contains reports not 
only 6f variomi lectures and papers read at its meetings; hufc 
interesting accounts of the numerous excursions made by the 
members; these are ooca&kmaQy illustrated, the illustrations 
feeing sometimes rather rude. 

^UTTLEHitNT No. S to the U.S. NiUUmi Beard rf BMh 
contains a report of the proceedings at a conference <m 


an itUaret^ dimssfon subject of « Standard JirmsA 
dature; wdth spedal reference to that adopted by ’Rpyat 
College of Pl^cd^ of England ; and append^ is a vCsy 
detail uomeiiClatuve of ophthalmology and otology, by £>r« 
S. M. Burnett, of Washington. 

Among the papers in the forthcoming number (vol. iih l?o» t) 
of the Anurican Jeumal of Madkmatus are the following 

Regular Figures in w-Dimensional ^paoe,*' by W, J, String* 
j ham ; “ Qn the Algebra of Logic,” by C. S. Peiroe ; “On the 
General Equations of Electromagnetic Action, with Application 
to a New Theory of Magnetic Attraction, and to the Theory 
of tlic Magnetic Rotation of the Plane of Polarisation of Light,” 
by H. A. Rowland ; “ On Certain Ternary Cnbic-fcHrm Equa- 
tions,** by Prof. Sylvester. 

The additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey {Macaous erythraus) from 
India, presented by Mrs. C. Salvin ; a Common Badger {Mtks 
iaxus), British, presented by Mr. Frank G. Haines ; a Huanaco 
{Lama huattacos) from Bolivia, a Common Rhea {Bhoa armri^ 
cana) from South America, presented by the Marquis of Queens- 
berry ; a Common Paradoxure {Paradoxurt^s typus) from Indio, 
presented by Col, Sturt ; four Ru^-tailcd Coatis {l^asua rufa) 
from South America, presented by Lieut. *Col. J. A* Smitln 
1st W.I, Rcgt.; a Common Hedgehog {Srimaus ouropaudij 
British, a Greek Land Tortoise ( Tesiudo European, pre- 

sented by Mr. L, C. Brook ; two American Darters {Phius 
anhinga) from Brazil, presented by Mr. Gerald Waller ; a 
Goffin’s Cockatoo {Cacatua gofftni) from Queensland, presented 
by Miss Bartlett ; two Rcd*legged Partridges {Caccabis m/c), 
two Common Buzzards (Buteo vulgaris)^ European, presented by 
Mr. W*. H, St, Quintin ; a Common Heron {Ardea cintroay^ 
European, deposited ; a Common Seal {Phaca vituHna\f British 
Seas, two Japanese Pheasants {Phasianus versicolor) from Japan, 
a Bar-tailed Pheasant {Phasianus ren^esi) from North China, 
purchased; a BurcheU’s Zebra {Equus hurckellt) from South 
Africa, received in exchange ; two Lions {Pelts leo)t an Eland 
{Oreas <anna\ born in the Gardens. 

OUR ASTRONOMICAL COLUMN 

The Comet ok 1668. — There is one point in thehiatory of 
this comet which we do not remember to have seen mentioned 
since its supposed reappearance in 1843 revived the attention 
that was directed to it early in the last century, and it is one 
which, if accepted, bears materially upon the question of identity. 
Pingre^ has no reference to it in the account of the comet of 1608 
in his “ Com^tographie.” In the report of the observations 
mode by the French Jesuit Valentin Estancel at San Salvador, 
in the Philosophical Transactions^ No. 105 (1674, July 20), 
which is stated to be a translation from the Ghmale dd Letfyratit 
No. 9, {mblished at Rome in September, 1873, ^ 

description of the evening observations commencii^ March 5, 
1668 “ It may be taken notice of that a month before# ^pon a 
report that a comet had been seen towards the morning in tha 
horizon of the rislog sun, and certain Carmdtites that live upon 
a hillock of the siia town liaving affirmed that they had observed 
it several times, oqr P. Estancri b^n to doubt whether the 
comet he saw were not the mat whid, more svdft than the m, 
according to the succession of the signs, ndght within that time 
have got clear of the solar rays ; and his suspicion grew the 
stronger because the head was then turned towards tile sun and 
the taB towards the west, opposite to the same.” But If the 
comet of 1843 were in perihelion near the time which Hendeesoa 
found it necessary 1x1 assume in order to satisfy the indkatiians 
his Goa chart, it would not have preo«^ed, the snnmtim t#, 
week In Februoxy, but would have had oontidernbiy 
right ascension, so as to be visible only in the bvenit^* llnitk 
derson's direct orbit, however, whtdl upon tixe whole 
much better with his data, would pliuiie me nnmi;in 
Bed. on February s, at rTh. 9 an 
would precede the sun, which was then in R^A. peP* 
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v|f^df«i«msi»ncek to lihe Wientlty of tb# comets of 

i668 suE4 fS4i^Mr« is sfnother ^liW KTOuld rather tend to suo- 
|^ it» w«w ft not that there appears to be an overnight in the 
record* Zaeh id an articte. Ucber ehiige unberechnete Cometen, 
dertm Bahneh man no^ auffinden und berechnen 

kbnntOt'* in v<d. xxvUi of His Mme^ichi Correspondm:^^ refers to 
the eomet of i 568 , and, after mentioning the observations of 
Cafs^ and others, he adds that in the PkiksQphkal Transact 
iwns for 1668 there U an observation of a comet, which places it 
on: March 7 in longitude 16*, with ao^ 30' south latitude, and he 
asks, 1 st (Bess die CamnUchi Spina ? ** referring to the title of 
the tract in which Cassini gave his observatioi\s of the pheno- 
cnenon in March, 1668, vis ; Spina, Celeste meteora osservata 
in J^logna, il mese die Monto 160S ” (Bologna, 1668 in foL). If 
we suppose the comet of 1813 to Ivave arrived at perihelion 
February 34*284, Greenwich time, at 8 p,m., on March 7, its 
place would have been in longitude i6®*o, with 20®*4 south lati- 
tude, as observed, and the af^ement gives an importance to the 
reputed observation, if it coula only be traced. It was first remarked 
by Schumacher Nach.^ No. 484) that the observation men- 

tioned by Zach does not occur in the Philosophical Transaciiom : 
bis words are : ** Diese Beobachtung 1668 Marz 7, Liinge o* id®, 
aiidliche Breite 3 li® steht nicht in dem von Herrn v, Zach 
ang^Uhrten Bande der Philos, Transactions uud, wenn das 
Register der Phil, Transact, genau ist, in keinem <ler ersten 
Bande.** We find on a careful examination of the volumes or 
numbers of this work containing reference to the comet of 1668 
as Indicated in Maty's Index, that there is no such observation 
recorded. There are two articles bearing upon this comet; (i) 
in vol. 3 for x668, in No. 35, May i8, 1068 — which gives a 
translation of Cassini's description of its appearance, from the 
Italian, and a notice of its having been observed at Lyons, 
Toulouse, Toulon, &c., though not at Paris, and (2) in vol. 9 
for 1674, in No. 105, July 20, 1674 (though not occurring in 
the list of contents to this number on the first page) : this second 
notice chiefly refers to the observations of P. Valentin Estancel 
in Urazily taken from GiornaU di Ldkrati^ September 31 {sic) 
journal printed at Rome. 

Perhaps some of our readers may have opportunity of making 
further search in the libraries for information relating to the 
comet of 1 668, though wc are aware that much was done in this 
direction in 1843. It would be of interest more particularly if 
the observation which Zach would appear to have somewhere 
met with, could be traced. 


Variable Stars,— The following times of maxima and 
minima of variable stars during the ensuing two months are 
extracted from the ephemeris preimred by Prof. Winneckc for 
the first part of-* VkrUljahnschrifi der asironomischen GcsellscHaft 
for 1880 {15. Jahrgang) 


Aug. 2. S Ursm maj., min, 

3. R Leonis. 

4. S Saglttarii. 

11. S Pegaai. 

12. RSagittaril. 

IC V Tauri. 

16. R Peraei. 
l8. R Ursflc maj. 

21, T Herculis, min, 

24. S Vulpeculse, min, 

25, S Herculis, min, 
28. RAxirigse. 

2$if. R Sagittae, mist, 
2$. S Aquarii. 


Aug, 30. H Comae, 

Sept. 2. U Virginia. 

3. R Draconis. 

5* W Scorpii. 

8. R Virginis. 

9. R Arietis, min, 
la K Vulpccula*. 
x6. R Ophiuchi, 

19. R Camelopardi. 

20, T Virginis. 

20. H Aquilse, min, 

21. S Cephei, min, 
21. S Vulpcculoe. 
29. R Bootis, min. 


Prof. Winneckc has August 2 for the date of approaching 
maximum ot Mira CtHi the formula in Prof. Sdidnfeld’s last 
Catatd^e givea Aujmt to*8 j perhaps some^reader of NATtiRU 
tnay be kble to say, In due course, when the maximum actually 
CCeuns. The amount of perturbation by the formula for 
EjE>ooh IS « 4 37d“3, 

. 7^* ofthe Mosepw Observatory draws attention to an 

object close observation. On Jane 23 

he remwW that star R. A. ph. 49m. 39s., 

8l? 5 % 7 *S*nir 9«. to about 7*Sm. 

l7h* 40m. 19 ^ J5^. Mo^ow sidereal time, 

estihiated^ observed it four 

and his ^ ^ * * * 

; thds it is caH 

Map it, 8^ on tbi 

id Wiatoaa year, tt {$ No. 130 In 


Je ara stirdn^y indicative of 
dh %cmthb«r it/t^ 67 on 
'ip'.ttj M«f fa 

inpm's Catalog,, ;'the 


place for i85$*‘p baiitsr ill R<A. oh. 49m. 
The star was also observed by Latode 
eighth magnitude (Fedorenko 145). 



BIOLOGICAL NOTES 

Tits EvptotiONOF Dibranckiatu CaPHALapoDs.— Br, J. 
Brock, in the last number of Gegenbauris Marpholopsches Jahr- 
buck (vol. vl p. 185), gives his reasons for dissenting from von 
Ihering's conclusions on this subject He has dissected spirit- 
preparations of many of the prindw genera, and he discusses the 
evidence derived from the snell, the funnel, the muscular system, 
the radul^ the nervous system, and the vascular excretory and 
reproductive systems . Three anatomically well-marked phyla or 
groups of genera are made out, of which the CEgopsidse are the 
most ancient, aud from this group the other tw^the Myopsidae 
sud the Octopods— are derived. The CEgopaids he fiulhcr 
divides into two groups — the Ommastrephidse and the Loll- 
gopsidae, the comparative antiquity of which cannot yet be 
determined ; they are of great interest because they both show 
important connections with the two other phyla. The CEgopsid 
forms are primarily true Belemnites, and later developea into 
the Sepia type, from which stock also the decapods with simple 
homy shells sprang independently. The octopods, the moat highly 
differentiated phylum, but with an organisation showing a very 
early origin, and branching froin the main type, afford some 
evidence of relationship to the type of Loligopsis, mthough they 
cannot be regarded as having originated from them. Most 
prolwibly they had a common origin from the primordial di- 
branchiatc form with ten arms. Dr. Brock relies considerably 
on the oviduct being double in the (Bgopaidac, and single (by 
reduction) in Myopsiilab ; but unless he can support his theory 
by more developmental facts it can hardly attain sufficient credit 
for iwactical use in classification. 

On a Case or Avbarent Insectivorism.— P rof, Baillon, 
at a recent meeting (April 7) of the Linnean Society of Parb, 
read the following notes x^PeMromia aiifolia^ Miq., of which 
the variety argyreia is cultivated in so many greenhouses, has the 
leaves more or less deeply peltate. I have seen stalks on which 
the peltation on certain leaves was so exaggerated as to show on 
a cross-section a depth of nearly foui* centimetres. When the 
concave stalks take a suitable direction, neater, principally that 
from sprinkling, would accumulate and rest in these i-cceptacles, 
so well prepared to preserve it. Many small insects would fall 
into this water and be drowned. I.ast year, when the season was 
warm and when the window’s of tlie house were often 0{>cn, the 
number of insects was very considerable, and these, soaking in 
the water, gradually fell into decay, and it was remarkable that 
there was during this not the least sign of any putrescent odour. 
Those who believe in the doctrine of insect-eating plants may 
perhaps in this be led to find an argument favourable to such 
theories. They will add that the variety of colours so strikingly 
seen in these leaves constitutes the agent of attraction for the in- 
sects to come and be devoured, 'Three reflections, each of a 
different sort, herc'prescnt themselves : i. Is it not remarkable 
that the exaggerated peltation of these leaves is in this cose 
accompanied by an apparent iusectivorism, and that the leaves 
of the plants known up to this by botanists as carnivorous owe 
their sac-like, horn-like forms only to an excessive peltation 
of their limb, as w^e demonstrated in the evolution of the leaves 
in Sarracenia {Comp, rend,^ Ixxi. 630)? 2. How can It he 

considered as a proof of insectivorism, that plants such as the 
Urticttlaria grow better in a fluid containing albuminoid com- 
pounds when other plants grow equally favotirably in the same 
kind of fluid, which latter are never for a moment thought of as 
carnivorous ? 3. How do the chief priests of our science reconcile 
the two ideas, that the surface of the leaves of plants ore unable 
to absorb pure water in contact with them, and that the same 
surface daily absorbs water charged with albuminoid substances 
and the like ? 

Intestinal Worms in the Horse,— H. Krabbe has pub* 
lished in the Ovti*sigi ever det K, Danske PHdmshabmtes Selskahs, 
No. I, t88o, p. 33, an interesting account of the occurrences 
intestinal worms lu the horse. As this animal is spread over the 
greater part of the hstbitabte world, and under conditiotis of Bfb 
very varied, It might be suppoaed that, like man and the 
it would not be eqwlly s&cted with these parmdtes, nor lartEh 
the same «i^es. For to determine with some degree of ntca* 
racy the Worms wdiich in Denmark axe fouttd ift hntestltttl 






cftiMil tike horBCp Mr. Krebbe exemined, daring the last fcmr 
years^ the bodies of one hundred J^ses which were brought for 
anntomica] purposes to the Veterinary College at Copenhagen, 
between the months of September and April in each session. 
In these horses he found Tania per/oliaia^ 28 time^ ; T, mamti- 
/ana, 8 times *, Ascans mfgaltaiphala, 16 times ; Stron^ylus 
armxtus^ 86 times; 5. tHracanthus, 78 times (tn 67 horses out 
of 86) ; and Oxyuris curvnla, twice. Of T ptrfoHata the 
numW found was mostly less than 25 ; sometimes it was over, 
and twice between 100 and 200 were found, while once no less 
than 400 were met with. In general they W’ere lodged in the 
caecum. T mamillana of Mehlis, a species overlooked by ^Du- 
jardin and most French writers on the subject, was described 
and figured by Gurlt in 1S31 ; generally less than 25, but some- 
times up to 72, were met with, mostly in the anterior part of the 
small intestines {T pHcata, R„ was never met with). The 
Ascaris never occurred in larger numbers than 1 1 . S* artnatus 
was never met with in the small intestine ; in the eseextm it was 
common ; much less so in the first iwrtion of the colon, where very 
fine specimens of a dark bluish red colour were found ; generally 
the number met with was below 25, but once nearly 200 were 
found. Of 1,409 samples, 1,029 were females and 380 males. 

te/racantkus was found in the ccccum and throughout the 
colon. The literature of this subject would appear to be very 
scanty, and the author hopes that the attention of veterinary 
surgeons in other parts of the world may be attracted to this 
Sttlnect Ample opportunities of following it up exist in British 
India, America, and the Cape of Good Hope district. 

The Domestication of Deer.*-~A very interesting corre- 
spotulenoe is published in the American Naturalist for June 
litween Mr. Brown, the superintendent of the Philadelphia 
Zoological Gardens, and Mr, J. I). Caton. It relates chiefly to 
the question of the domestication of species of deer. Of the 
twelve si^ecies kept in the Philadelphia Gardens the mule deer 
{Cervus macroiis) have bred during 187S and 1879; 
fawns one died when two days old ; the other four, though most 
carefully nursed and fed with astringent food, as well as supplied 
with iron water and gentian powders, &c., all died of a diarrhoea 
caused by malignant disease. Five specimens of moose-deer and 
eight of caribou died at pimods varying from three months to 
two wars and five months in the moose and not beyond nine 
months in the caribou from hypertrophy of the heart. The 
prongbum {A. americana) all died speedily from diarrh(jca or 
aypertrophy of the heart ; change of food and tonics seemed to 
hive no effect upon them. Of ten or twelve individuals none 
lived more than fifteen months. The wapiti and common deer 
(C. virMnianus\ however, have done well, and several fawns 
were ndsed of C, campestris, C. arisiohlis, and C, 4ama* Of C. 
Imcurus the Gardeas possessed but a single specimen. In the 
cose of the mule deer Mr, Brown is disposed to account for the 
mortality hv the difficulty of supplying them with a sufficient 
amount pf their proper (nrWreal) food, which has to be replaced 
by dry food and grass. Mr. Caton, writing from Ottawa, lUi- 
nois, states that he had lost the last of his stock of mule deer and 
also of Caolumbutmis, and that he is satisfied that they cannot 
be successfully domcUicated in his grounds. He concludes that 
the/ get at something which does not agree with them ; indeed 
idl his experimen's with ruminants, fera natura whose natural 
habitat is confined to the United States west of the Missouri 
River, have proved failures. Mr. Caton has succeeded well In 
hybridising the Virginian deer with the Ceylon deer and the 
Acaimlco deer. The hybrids seem to be perfectly healthy aird 
prolific, several of the hybrids from the Virginian deer and 
Acapulco buck having borne perfectly healthy twin fawns. On 
aotat cf the hybrids the metatarsal gland is wonting, and on some 
it is present, while some have it on one hind leg and not on the 
OtUier. 

The Fiddler CRAns*“-Mr. J. S. Kingsley, in a further 
contribution to the Preceedin^s of the Academy of Natural 
Smonces of Philadelphia, revises the genus Gelmmus, and as a 
resnlt he mEhea a great reduction in the number of species. This 
has been done, not with any desire to overturn the work of otheric, 
but H the result of a study of the forms known all over the 
world. The range of many species is greatly extended. He refers 
the genus to the family Moorophthalmidm of Dana ; and it is 
characterised by its fhtmtbbkkl carapace, brood in fr^ 
e^ngated eye sfetks, and ajmmtifkequality of the dmlq^eds or 
mppittg feet of the mole, lotfer is the most constant duK- 
meter of value. The species f<dl Into two groups according as 


the front between the eyes is veiy narrow or wide I 
I latter have malts with a five^joioted or seven-jointed 

Organs of Deep-Sea ANiMALs.-^Durit^ bis re«ear«diei oh 
the fetttia of jhe Caspian Sea, M. O, Grimm has studied tXm 
modifications "which are undeigone hy the orgstjs of sense in 
animals Which inhabit great depths. Among them several have 
well-developed organs of right, Which seems to pre ve that evert 
at very gmt depths light is not comjdetely absorWd. Such are 
the Caspian Jifysis, the Gammaracanthuscaspius, several 
and others, but on the contrary, there are at the same depths 
many species whose eyes are quite atrophied, and in these Spmes 
we observe that other organs of sense receive a greateir develop* 
ment. Such is the case in Nipkareus and OnesimM, But, w'hilst 
Nipkarpfs caspius bears well-devrioped organs of smell and of 
touch on its antennre, in Onesimm, which, as well as the former, 
has but rudimentary eyes, only oi^ns of touch are to be found 
on its jaws. M, Grimm explains this last difierence by the cir- 
cumstance that the former species usually remains in water, 
whilst Ottfslmus lil<es to remain in the mud at the bottom, where 
it searches for its food very much like a mole. 


CHEMICAL NOTES 

In the yournal of the American Chemical Socie^, vol. ii., 
Mr, P. Collier describes a new mineral from the ChampUin 
u*on r^ion, which resembles thorite in its physical properties, 
but differs therefrom in containing a relatively large quantity of 
uranium. Analysis showed 9*96 T>er cent, of uranic oxide, and 
52*07 per cent, of tboric oxide, with 19*38 per cent, of silica, the 
remainder consisting of oxides of lead, ahtminium, iron, calcium, 
magnesium, and sodium, with moisture and combined water, 

Mr. Collier gives an account, in the same journal, of expe- 
riments he has made, which reem to point to a new possible 
source of crystallisable sugar. He finds that the juice of various; 
varieties of fully ripe sovglnims contains from 13 to 1$ per cent, 
of sucrose, with i or 2 per cent, of glucose. 

Special attention has been recently given to the liquids 
included in the microscopical pores of certain minerals, and 
it has been shown by Zimralcr that these pores contain 
not only water, but also sometimes carbonic acief. Prof. Kar- 
pinsky publishes now in the Mmoirs of the St Petersburg 
Society of Naturalists the results of his experiments on the 
liquid contained in the pores of the Uralian amethyst. The 
mineral having been broken in a tube filled with mercury, the flnld 
immediately evaporated, and being brought in contact with a 
solution of oxide of barium, proved to be carbonic acid (1*07 
cubic millimetres at 30“). The pressure under which the 
carbonic acid was liquefied may be estimated as Fcventy-thrcfe 
atmospheres, which would correspond to a pressure of a column 
of water 2,336 feet high. 

At the meeting of the French Academy of May 17, 24, and 
31, notes were read by MM. Ditte and Berthelot, on the cold 
produced by the action of acids on hydrated salts, hydro- 
chloric acid on hydrated sodium smphate. The action is 
regarded as complex : an exothermal chemical reaction occurs 
in accordance with Berthelot’s ‘Maw of maximum work,” bwt 
unless the products of this action are totally insolubfe, secondary 
changes take place ; these changes are chiefly condition^ by 
the amount or heal evolved in the primary action. In the 
special cases in question the heat disengaged in the chemical 
<mange h less than the heat absorbed in the liquefaction of the 
water of crystallisation which separates from roe hydrated salt, 
hence the sum of the heat chang^ is negative. 

The densities of chlorine, bromine, and iodine at high tem- 
peratures cannot yet be regarded as determined, Victor Meyer, 
in a recent paper in the Berliner Berukie, admits the justice of 
Crafts’ criticism of his determinations of temperature 
Nature, vol. xxl p. 561, letter by Dr, Armstrong) ; his lateU 
results give for iodine at about 1,050*, a density equal to |l«, 
and at on extremely high temper^ure (exact numbers not yet 
given), a density of 4*55, whi^ nearly corrospotda with tmt 
calculated on the supposition that at this temperature the krilrto 
molecules are entirely dissociated into atoms (cxleiilricd arttnoct 
= 4 * 39 ) • Meyer and Crafts, working lay Dumas ' 
urirtg an iodine thennometer, find the denshy 4t 1,48^ m tfe 
4*05 (caloolsted for llg, 5*$3; fer TO 

chlorine seems to he normal (€)«), even at 
pSratures \ hut if the chlorina he pfrauced fetTO Vhiww 
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h^tixtH; i»Utinou« cMoride-^he density at about 
1^4^^ agree! with that calculated for iCIj* Bromine produced 
by heat^ platinlc bromide in the apparatus gave a density 
>qu5iil to |Br- at about I,4od^ Meyer and Crafts published 
nuiobers in which gave for free bromine at 

about 1,400'', a d^ity between that calculated for Br. and that 
for fBftt vU., 4 ‘43 (Br* *« 5*52, |Brg »» 3*64). Meyer’s vapour* 
dchaity method is somewhat Aversely criticised in the last number 
-ci tikt by Pctter6^^on and Ekstrand, who g»ve 

numbers which they regard os proving that the method does not 
give good results at high temp^atures when the substance under 
e^camiaatton is a solid* Solids, they say, condense on their sur* 
faces considerable quantities of air, and when the solid is thrown 
into the highly«heated apparatus this air is evolved, is measured 
with the air representing the volume of the gasified substance, 
and so vitiates the result. It is certainly worthy of note that 
both Crafts and Meyer obtained a normal density for chlorine *-* 
the only halogen clement gaseous before being brought into the 
apparatus^-at the highest temperature at which they experi- 
mented. PettcTsson and Ekstraud regard Dumas* method as the 
only altogether satisfactory one ; they describe a modification of 
this process. It is to be remarked that the density of mercury 
vapour— which chemists generally regard as consisting of atoms 
— IS shown by Meyer’s results to be remarkably constant through 
a large range of temperature. 

Alexr. NaumannJios arranged Meyer and Crafts’ results on 
the density of iodine vapour in a tabic (in the Berickte for June 
14) showing the percentage disfiociation of iodine molecules at 
various temi>eratures ; the results are in keeping with the deduc* 
tion made by Naumann from the kinetic theory of gases, viz., 
that equal temperature-intervals c,:>irrespond to a regularly in- 
creasing amount of dissociation up to 50 per cent, but after this 
to a decreasing amount of dissociation. Naumann regards this 
agreement between the theoretically-deduced, and the actual 
reaults as affording evidence in favour of the correctness of Meyer 
and Crafts’ measurements of high temperatures. This subject Is 
likely to receive a considerable amount of attention, as it has an 
all-important bearing on the cmestion of the elementary nature 
of the so-called elements. DevUle and Troost, in a recent 
number of Comj^, estimate the boiling-point of zinc as 

which is 100” lower than the number generally accepted on 
the evidence of older determinations by the same authors, 

Chf.mico-Physical investigation has lately led to some im- 
portant results. Schneider, in a recent number of the Berliner 
» Berkhte^ has shown that any solution of malic acid containing 
more than 34*24 percent, of the acid rotates the polaiised ray to 
the right, whilst a solution containing less than Ibis amount is 
Ijcvarotatory. Solutions of sodium malate are dextrorotatory 
when of greater strength than 47*43 per cent., but laevarotatory 
when containing less than this quantity of the salt, 

SOM-E little time since Brilhl published— also in the Bcrichte-- 
an important paper on the connection between the refraction 
equivalents and the chemical structure of carbon compounds ; 
he showed Urat if the refraction equivalents are calculated for a 
number of carbon compounds, by the help of Cauchy’s formula, 
for a ray of infinite wave-length, a distinct connection can be 
aeen to exist between the numl^rs thus o]}tained and the number 
of **doubly-linked ” carbon atoms in the compound. A further 
communication by the same author appears in a recent number 
of the some journal. The refraction equivalent of a carbon 
compound is equal to the sum of the atomic refractions of its 
ooRStituent elements; the value of the atomic refraction of 
carbon varies according to the “linking” of the carbon atom— 
for every pair of doubly-linked carbon atoms present in a 
compouw^ the refraction equivalent of the compound is greater 
by 2 than that) calculated by the use of the number expressing 
ther ordinary atomic refraction of carbon. The atomic refraction 
of when douMy linked to carbon is 3*39, when in the 

group QH, or when linked to two atoms, it is 371. The atomic 
refraetton of the hatogen elements is constant* Briihl concludes 
that tite atomic refrictioii of a moxH>valwt element is independent 
of the atomdinking of Its edm^nds^ but that this statement does 
noft hold good for polyvalent etoienta. 

In ctmnection wltb this ^k of Briihl, the recent experiments 
0f Prof. |imovsky (Brifew. of interest. 

Aocording to JanovsJcy the Bnklhg of eatnon Atbms i« «f subor- 
Mo^oc in determiaihg the refraction equivalents of 
; compounds, for isomers etHh slmllsr Upklttg haw w 
In hpmologottf seViM a 


ence of refraolive indices corresponds to an equal difference o 
groups only ythere the series belong to similarly saturated hydro- 
carbons (alike in position). The refractive power of unsatarateii 
hydrocarbons is greater than that of saturated, 'lastly, the 
author shows that the determination of refraction*coeffidents of 
solid bodies from their solutions Is unreliable, as the refractive 
power depends on the state of aggregation. 

In the AnnaJUs Ckim^ Pkys^ Long shows that a connection 
exists between the velocities of diffusion and other physical 
constants, and the composition of various salts ; thus the ^ues 
of the velocity of diffusion, molecular volumes, and ek^ric 
conductivity, are in the some cn*der for the chlorides, bromides, 
and iodides of the alkali metals. 

St^ispel publishes in the BerichU the first part of an investi- 
gation on the vapour-tensions of substituted halogen derivatives 
of ethane ; his researches, which are not however yet completed, 
seem to show that the increase of vapour-tension for i'* (^tween 
400 mm. and 1,060 mm.) is equal for a bromo-derivative and 
that chloro-dcrivative wbteh contains, in place of one bromine 
atom, two chlorine atoms linked to one carbon atom; e^, 
CH* - CH.Br and CIL - CHCU ; CH.Cl -- CILBr and 
CUs - CCk, &c. 

J, Varennk continues in Comj^L rend, lus researches on the 
passivity of iron, which have been already noticed in Nature. 
He finds that if a piece of iron be immersed in nitric acid of sp. 
gr, 1*325, oxides of nitrogen are evolved for a few moments ; the 
escape of gas, however, suddenly ceases ; after a time it begins 
ng.iin at one point of tlie metallic surface, spreads over tbc en- 
tire surface, again ceases, once more recommences, and so on 
intermittently. If an iron tube be very partially immersed in 
strong nitric acid, and after passivity is established, the passive 
part be placed in weaker acid for a time, it is found that by then 
slowly immersing the tube further in the acid the whole becomes 
passive, but that this passivity is very easily destroyed, e^, , by 
shaking the tube. The pa.ssivity Is less the more dilute the 
weaker acid, the rougher the metallic surface, and the greater 
the diameter of the iron tube. 

In the Berliner Berickte experiments are detailed by Reinitzer 
and Goldschmidt, whereby these chemists have succeeded in 
preparing the compound F4O, about the existence of which 
there has been much difference of opinion, is a reddish- 
coloured amorphous substance produced by the action of phos- 
phorus, or of zinc, on POCI3. 

Hoppe-Seylek publishes in the Zeitschrift /. physiol, Chem, 
a continuation of his work on chlorophyllan, a crystalline sub- 
stance closely resembling chlorophyll, obtained from green grass. 
By treatment with alcoholic potash, chlorophyllan yields, 
amongst other products, an acid characterised by giving a splendid 
purple -coloured ethereal solution, which exhibits very marked 
rose-red fluorescence. For this compound— C«,H., 0 ,-Hoppe- 
Scyler proposes the name -of tltchromaftc acid. The absorption 
spectrum of the acid In ethereal solution is marked by two bands 
betw'cen C and D, whilst the spectrum of the fluorescent light 
from the same solution exhibits tw'o bright bauds in exactly Qie 
same positions. 

According to Adolf Mayer’s exj^eriments described in the 
Ber liner Berkhlc^ oxygen has no direct influence on fermentation. 
The addition of potassium-hydrogen tartrate to a strong syrup 
containing yeast causes the yeast cells to grow rapidJy, ana 
fermentation to proceed w ith case. 

The meeting of the French Academy of Sciences, held on 
July 5, prescnt<Sl some interesting incidents which are not lUcely to 
appear in the Comptes rendus. A ve^ interesting discussion took 
place between M. Wartz and MM. Dumas and St. Claire Deville 
on the occasion of the presentation of a memoir on the density 
of vapour of iodine by M. Troost, M. Dumas and M, St. Claire- 
Devllle asserted that it was impossible to accept the idea of a 
dbsociation of vaporised iodine at a high temperature, as no per- 
manent alteration resulted from this alleged change In the compo d- 
tion of this substance. M, St. Claire DevUle said he was opposed 
to all dieories of molecules and atoms, as science had only to 
deal with facts, and not with mere assumptions or specalatioas. 
It might be supposed that the coefficient of expansion of 
iodine increased rapidly with increase of lemperature. M. Wliiri* 
argued that the dUnutiou of the density was too cOh^r- 
able to b4 accounted for otherwise than by a dedauH^tisiitt of 
molecudos. AU the speakers agreed that these phenbrnena, 
which are \^ry curious should be carefully invesifigated with 


attttiaUon and M. WurU having resumei 
M. presented a tett^ hem Mr« Crookes/ in vH^n 

|U:aAnuurise6 his theories of mdUmt nuitter, and subnuts them 
for discussion before the Frenoh Academy. After having 
explain^ the Crookesian view of the fourth state of matter, M. 
I^^as added that he felt conndent these assumptions would be 
the oocadon of discussions of the same character as that which 
the Academy had just witnessed. 


PHYSICAL NOTES 

Hieer Dorn of Breslau has published a fresh series of experi* 
ments on the propagation'of electricityby current water in tubes, 
and allied phenomena {IViH. Ann.^ Nos. 4 and $)• In agreement 
■adth Helnmoltr*s theory, he finds the electromotive force from 
current water in capillary lubes independent of the cross section 
and the length of tnese. The value of the ** electric moment ” 
of water ana glass (3*936 Daniell) deduced from this electromotive 
force corresponds nearly to that deduced by Helmholtz from 
Quincke's observations on the propagation of water in glass 
tubes by the electric current. Observations of the electric current 
produced by water flowing in capillary tubes lead to a somewhat 
smaller value. For wider tubes (witliin pretty wide limits) the 
current strength, with a given mean velocity of the streaming 
water, proves empirically to be nearly proportional to the radius 
of the tube* Traces of a sliding of the water on the glass-wall 
may perhaps co-operate in producing the variations of electro- 
motive force observed in coui'sc of time* Through motion of 
material particles in a liquid, therefore, an electric current arises. 

Thb diffusion of salts in aqueous solution has been investigated 
by Uctr Long {Wied. Ann., No. 4), by a method stmilar in 
principle to that of Schuhmeister (though different in detail), viz., 
making a continuous water -current flow over the salt solution 
and measuring the amount of diffusion by the quantities of salt 
that pass over in given times. Various interesting relations were 
founds the chlorides, bromides, and iodides of the alkali 
metals form a series, in which NII4 stands between K (the 
higher) and Na ; and KCl, KBr, KI, and KCy have nearly the 
same velocity of diffusion. Such is the case also with the corre- 
sponding NH4 and Na salts and with the chlorides of the bi- 
valent metals Bo, Sr, Ca, and Mg, the nitrates, and the 
sulphates. It seems generally that those salts which diffuse most 
quickly also conduct best in aqueous solution. Salts with large 
molecular weight and volume seem to diffuse most easily, while 
among the waterless salts those which absorb most heat in dis- 
solving or (the same thing) whose molecules, through the work 
done, finally reach the finest state of division, have the greatest 
velocity of diffusion. The chlorides of the alkalies stand in the 
same series with regard to molecular volumes, velocities of dif- 
fusion, oonduciivity, and absorption of heat. This is the case, 
too, with the corresponding bromides and iodides. Cyanide of 
potassium behaves as to diffusion and conductivity exactly like 
the chloridOf bromide, and iodide of the metal. In the second 

B (nltrafes) the order is the same as to conductivity and dif- 
1 ; but with regard to molecular volumes and heat-absorp- 
tion the wits form a special series. In the group of sulphates 
the individual salu have the same order as to diffusion ana con- 
ductivity, but the values for molecular volume and heal of solu- 
tion are quite irregular ; indeed as regards velocity of diffurion 
and absorption of heat Uic waterless salts seem to stand in 
inverse order. Tliese results are fully discussed by Herr Long. 

A CURIOUS physical phenomenon has been lately described by 
Dr, Grassi /i/. lAmd, Emd,, f . viii. and ix.). An apparatus 
is formed of three concentric vessels with an onnular space of 
about two centimetres between the first and the second, and the 
second and the third. The outer space is filled with oil, the next 
with water. The oil is heated by a gas furnace to a little over 
Joo", and the water boils. Then hot oil, at 150^ is poured 
into the central space. This quickly cools to a temperature close 
on too”. Dr. Grass! found that the central oil cooled more 
rapidly the bi^er the temperature of the outer oil; and with 
more delicate apparatus (in which the vaporised water was con- 
ducted and returned, and outer oil kept at any required constant 
temperature) ^ arrived at definite numerical results, which he 
tabmates, widivthe outer qU at a mean temperature of 
r.g., the time of cooUng of the inner oil fipom 130® to 1 10^ was 
49s. ; when the fonuer vrat the latter was 57s. Alpoliol 
and ether gave more decided results. The maximum difibtnce 
was got with ether; the outer oil being at 57‘S^ the innei* took 


a$s,^eo4 fMu 57^to5p”(7degiees); wbereiw thf 
39*^9 the latter ^ became 39 'Ss, In ell the experlmee^ m 
of the inner oil eotnmeuoed at a tempmture httlq . abm 
tbenupninum of the external oil. When the outer oil hf at 4 
higher tnnperature, at a certain point the heat begins to periH 
whidi is transmitted directly from the outer to the umer oif. An 
analogous phenomenen (to which Dr. Grassi refers) wmi that ot 
some memDers of the Accademia del Cimento, who found that 
water in a vessel surrounded by ice cools more rapidly if the ice 
be heated to accelerate fusion* 

Dr. T. Fuluj lately communicated a paper to the Scientific 
Club of Vienna on Radiant ISlectrode-mattcr," in which he 
traverses the researches of Crookes, HSttorf, Goldstein, and 
others upon the phenomena of electric discharges in high vacua. 
He maintains at the outset that the disChargew of radiant 
matter” observed by Crookes at the negative pole are not 
residual gas at all, but are particles of metal tom off from the 
surface of the pole. He thinks this proved by the mirrordike 
deposits of metal that are formed on objects interposed in the path 
of the discharge. That aluminium in this way forms no mirror 
is a difficulty in the way of this theory ; but Dr, Pulttj gets over 
this by remarking that the cause of this lies in the chemical 
constitution of the metal, and that the particles of an aluminium 
electrode fly round so for that they deposit themselves on the 
electrode ! All the magnetic effects of these discharges Dr. 
Toluj regards as explainable by ordinary electro-magnetic laws, 
assuming that a stream of electrified matter acts as on electric 
current ; but he apparently is not acquainted with the theory put 
forward by Maxwell on this point. Dr. Fnluj has also constructed 
what he calls an Aectrodf-lamp, which gives a bright light whew 
worked by an induction-coil capable of affording a spark of 
10 cm. length. In this lamp the radiant discharges of electrode- 
matter are concentrated u^n a piece of carbon which glow* 
with a white heat, but remains unchanged and unconsumed. 

Dr. Cusco, ophthalmic surgeon in one of the hospitals of 
Paris, has invented n lens of vanable focus, in which the pressure 
of a column of water or other transparent liquid is made to alter 
the curvature of the flat faces of a cylindrical cell of brass closed 
with thin glass disks. The pressure can be regulated by a 
manometer gauge to any required degree within the limits of 
working. It is said that the lens gives a sharp, weB-defined 
focus. It is constructed for Dr. Cusco by M. Laurent. 


M. Henri Becquerkl continues his researches on the mag- 
neto-optic properties of gases. He has recently examined the 
gases oxygen, nitrown, carbonic dioxide, nitrous oxide, and'* 
olefiant gas, and finas that, except in the case of oxygen, the 
magnetic rotation of the plane of polarisation due to a field of 
given intensity varies inversely as the square of the wave-lenrtb 
of the ray, as is the case with solids and liquids. In an older 
research of Becquerel's it was shown that for nou*m«gnetic solids 
and liquids the rotation R was proportional to a function of the 
refractive index n, very nearly represented by the expression 


- i) ; or, in other words, the quantity » r. For 

— l) 


all non-magnctic solids and liquids the value of c lay between 
and o"59* In the case of gases in which the rotation is but 
a ten-tbousandth part of that of most solids or liquids the sutue 
result holds good, and the values of c for gases fall between 0*a6 
and 0*59. The above law, that the magnetic rotation is 
proportional to the smiare of the wave*&ngth, impKes that viom 
rays are more rotated than the red ; or, in other words, tot 
there is a positive dispersion. In the case of oxygen it U fomadi 
that tlie red rays are rotated more than the green, affording m 
inverse or nggattve dispersion. This is the more euriouB as 
oxygen gives a positive^rotation as if it were a dimnagnetic body* 
In fitet, Becquerel remarks, oxygen behaves as if it were a mix- 
ture of a magnetic and a diamagnetic body, the magnetic having 
small negative rotation and great negative dispcriS>n, to dia- 
magnetic having great positive rotation and etaiU poeltiVje 
dispersion. 


GEOGRAPHICAL NOTES 
In a private letter addressed to Herr von Hesee^Wurtegg^ to 
weUrknown explorer. Dr. Nachtigidl, writepirom toUa 

to ton 

travelling through Ceutral The 

for the outfitting of tbeie tmmerom uii 
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stibsidiM Of the 
Amoni the twvellers 1 may natae {i) vt, 
San Paolo de. I^ahda an 
:««tclrly;di?<ittdn/j#y W alf^y r^VJlied the large kke« of 
tlk‘ 0 jptH!ir NB or the Tapper Congo ; (a) Dr, OscerXenz, who 
ikt Wif firow hifaJFOCcb to Timbufetoo, whonce he will 
]tocia!bd t6 Sinegamhia ; (3) a large expedition, comiwiug ^ 
von Schdkr, I>e Kayaer, &c., which ivill estabUsh a 
akiioin near the Tanganyika lake, id connection with the staiions 
of the International Association j (4) Gerhard Kohlfs and 0 r* 
5 t<cker will soon proceed to AbyssiaU, and thence the latter 
thrown the GaUas country to the sea coast ; (S) T)r, Ppige, 
iogefSer with several other travellers, wiU shortly start from San 
Paolo de Loanda for the interior, to estal>lish a German atatloii 
in the neighbourhood of the Muate Janvo, about in the middle 
of the Continent ; finally (6) Herr Flegel will follow the course 
of the Biuue upwards, and explore the sources of that river,’* 
The German African Society has certainly developed under the 
presidency of Hr,. Nachtigall a very unusual activity, and h is 
only to be hoped that these great enorts in the interest of the 
exploration 01 Africa may have good results. 

THft French journal L'E^Ploratwn has much improved re- 
cently; its reports of geograpnical societies in all part* of the 
world are specially valuable. Its valtie would be still greater if 
it would aim nt ^ater orimsmlltyt aud display more enterprise 
in the collection of news. It rarely mvea any authorities for its 
numerous notes, thus minimising meir value; and too much 
space is devoted to the translation of kmg articles from the 
Timis and other popular sources. This may perhaps render it 
interesting to the general French public, but greatly detracts 
from its scientific and international value. However, if it goes 
on improving in the future as it has done during the last few 
months, it will ultimately become a really valuable geographical 
organ, 

Thb new number of Le Ghhc contains a useful account of 
geographical work in Central Asia, in 1878-1879, contributed 
by M. Vennikof. 

In view of the present importance of Asterabad, Her Majesty’s 
Consul opportunely gives a brief geographical description of the 
province. It is situated In tlie south-east comer of the Caspian 
Sea ; its inhabitants do not exceed 45>noo, and the town can 
only boast of 8,000 souls. It is bounded on the south by the 
high mug©, of mountains which separate the Caspian provinces 
from the other parte of I’ersia ; on the north it is bounded by 
the Atrek as far aa Chat, at the confluence of that river and the 
SomboTi while beyond that point the position of the boundary is 
doubtful The west is bounded by the Caspian Sea and the 
province of Mazanderan, and in the east it adjoins the province 
of; Meshed, Gez, MoHa Xeli^ and Gumush Teppd .are the only 
ports in use. The province is well- wooded, and is watered by 
numerous mountain streams. Its inhabitants belong to the 
Kajar tribe, of Which the Shah is the personal head. The 
fertility of the soil is great, and the timber in the forcste is 
magnificent, but unfortunately there are no roads worthy of the 
name. 

M*. BouTHjtUER PE Beaumont, the rresUlent of the 
Geneva Geographical Society, has just published a pamphlet 
entitled C^ix <Vun Mimiim Initial Uniyui\ 

\ The /iWffm pulflinhes an intereiding surnmai'y of 

a plan which Mr, G. J. Morrison, the engineer of the .shortlived 
Wooaang railway, has sketched for the restoration of the Grand 
Canal, umich at present is usually impassable in places, The 
UjS^m^Ual point in his scheme k the substitution of proper locks 
for the wasteful sluices nowijj use, with of course more extensive 
: works at the cros»ii)g of the Yellow River. 

Thk saine paper states that tlie Legislative Assembly of the 
; Transvaal haa before it a meaautc providing for a trigonometrical 
and geoioigicab survey of the country, in the course of which it is 
expected that abundant mlhcml wcaUh will be proved to exLt 
in, the colony. ; , 

On July i j, at the end of the French k^slative session, the 
Minister of Marine and the Colonies prownted to the Lower 
Hottie a credit of 1*300,000 franca for estahlishui^ fortified 
Medina bn the Senegal tb- Bafoulabe on thc vNiger, 

: yout© which will be followed by the projected railway foj 

" thesse two large rivm. It ineludee lOao several 


ommected with the aaxne ; scheme; : It w«« adopted 
^ day and voted by the Senate tm the isth, >o that 


the first step may be said to have been taken for the establish- 
ment of the bonnecting link between Algiers and Bt. Lout?, viA 
Tlmbuctoo, 

PLANTS OF THE COAL-MEASURES^ 

Tyr RFNAULT has recently published a memoir, in w'hich he 
reproduces the views or M. Bronghiart respecting the 
relations which the' t^^idodendra bear to the Sigulariic, still 
insisting that the former are cryptogamic Lycopods^ whilst the 
latter are exogenous Gymnospi^ms. In endeavourW to esta- 
blish this positloi^ the Fmnch palceo-botmiist concln&s that if 
the exogenous Ifiploxyloid stems (f.e., Sigillarian ones) ace but 
matured states of some Lmdodendra, every Sigillartan type of 
organisation ought to bo found In a young or Lepidodendroid 
form, because, ne contends, the type of the central organisation, 
once established, undergoes no further change with advancing 
age. In support of his position he affirms that there are three 
such SigUiarian types, viz. {i)SigiUaria vascularis^ (2) Diploxyloid 
stems, {3) Favularia and Leiodernmria^ At present he contends 
that only the second of these forms has been discovered in 
l^idodmdron Ilarcourtii^ lie f urther believes that there are three 
types of Lepidodendron known, represented by (i) Z. rhodu- 
mense^ with a solid central vascular axis, in which the vessels 
are not intermingled with medullary cells ; (2) by Z, Harcmrtii^ 
in which the vascular axis is a cylinder surrounding a cellular 
medulla ; and (3) an undescribed plant, which he names Z. 
^tUieri^ in which the vascular cylinder is broken up into detached 
ijundles of vessels. 

The author of the present paper conjsiders that the above con- 
clusions are not in accordance with the facts, and he proceeds to 
give his reasons for this conclusion by demonstrating that^we 
certainly have two of the three supposed Sigillartan types repre- 
sented in a young or Lepidodendroid state ; the first by Lepido- 
dendron vasculare of Binney, and the second by Z. HarcourtUi 
whilst, judging frojn M. Renault’s own description, the Z, yuHeri 
represents the third type. On the other hand, the author hdieves 
that of M. Renault’s three Lepidodendroid types the first is only 
a young state of the second, as illustrated by tne development of 
the Burntisland and Arran Lepidodendra described in previous 
memoirs, w'hilst the able Frenchman appears not to have been 
acquainted with the existence of the very characteristic type of 
the Z. vasculare of Binney. 

The author gives the series of facts upon which his opinions 
arc based by tracing the history of the development, first, of 
Lepidodendron Selaginoides^ the Z. vasculare of Binney, and 
second, of Z, llarcourtii. 

Commencing with the declaration that the Zapidodetfdron 
vasculare of Mr. Binney is but the young state of the Sigillaria 
vascularis of the same author, he proceeds to show the successive 
stages by u hich the vasculo- cellular medullaiy axis of the former 
becomes not only inclosed within the exogenous cylinder of the 
latter, but that this cylinder ultimately develops into a very con- 
spicuous example of tlie Diploxyloid rorm of stem. The ^wth 
of the exogenous cylinder bemns at one point of the periphery of 
the vascuio-meduUary axis, from which point it extends both 
laterally and radially. The exogenous growth thus first appears 
in the transverse section of the Lepidodendroid twig as a small 
crescent, thickest at its centre, but whose two horns creep 
gradually round the medullary axis, its constituent vascidar 
W’tKlges also gi'owing radially as the lateral growth advances, 
until at length the exogenous zone forms a complete ring, inclos- 
ing the vasdulo-mcdullary axis, in which state it becomes the 
Si^illarut vascularis of Mr, Binney and M. Renault. The 
various stages of this growth are represented in the plates, in 
addition to which a section is describ^ and figured of a branch 
about to dichotomise, in which process the vasculo-racduUury 
axis has divided into two equal halves, one being destined for 
each branch. One of these halves of the vasculo-inedullary axis 
displays, with the utmost distinctness, the characteristic crescentic 
commencement of an exogenous zone, whilat the other half re- 
tain* its primary non-exogenous state. The latter condition thus 
belongs to the Lepidodendron vasculare of Binney, whilst the 
former as dearly represents the Si^Uaria vasadans of the same 
author, arid the Sigfllarian character of which is recognised by 
M. Renault, We thus have in one stem two brunchca* one of 
which, according tp the vieu s of the French savant, is a Cr^pito- 
"Ott the Org^iwifioh of tb* Fositil Plants of the <^-m«aSurts. 

FftjMr riiad iiU tfao Royal Society by W, wilflanwoe, ,F,R.S., 
Frofewor 01 in the Owens College, Mtoithester, by the 

Author. 





f^k lycojMy And the other a Oymaospermous SfgillorU. The 
remapl^bie pecOlltrities characteriMng the central axis of thej^e 
flphdm^ mahe it absolutely certain that they aU belong to one 
ajpecies of plant* ^ / ; 

The typical I^pidodiHdrm TI^trcouriH Is then examined in a I 
aimilar manner* In the details of its organisation it differs ma» : 
terialiy from Z. Selaginoid^s ; nevertheless, as its growth pro- 
gresses, it displays typically similar chair^jes* It attains to much 
larger dimensions thin the latter plant does before developing its 
exc^enouB zone, corresponding in this respect with the Arran 
plant Its earUer changes are chiefly seen in the rapid develop- 
ment of the bast or prosenchyniatous layer of the outer bark and 
in the increase in the size and number of the vessels constituting 
its vasculo -medullary cylinder or medullary sheath — the ** ^ui 
of Brongniart ; but in more advanced specimens a 
cylindrical zone of ccntrifugaJly developed vascular wedges 
begins to make its appearance in a quasi-cambian zone of the 
cefis of the inner bark, these cells being arranged in more or less 
regular radiating Hne^ In this state the rudimentary vascular 
zone corresponds very closely to what is seen in young stems 
and roots of Cycads. 

The author shows that, contrary to the views of M. Renault, 
very marked changes take place in the development of the 
vascular bundles destined for the secondary branches of the 
plant In the first instance, each of thef?e is but a concavo- 
convex segment of the entire vasculo-medullary cylinder, whose 
detachment leaves a large gap in the continuity of that cylinder, 
which, however, sjoon becomes closed again by the convergence 
of the disconnected ends of the broken vascular circle. The 
concavo-convex detached segment undergoes a similar change. 
Ita two extremities meet, and before it escapes from the outer- 
most bark it has assumed the cylindrical form of its parent stem. 

The rootlets of Stipfta7'ia ficoideSf now well known to belong ' 
alike to X-epidodendron and to Sigilloria, present some peexr- 
liarities of structure whicli are only found in the Lycopodiacea? 
and Ihe Ophioglosape, amongst living plants. 

The vascular bundle in the interior of each Stigmarian rootlet 
is inclosed within a very regularly circular cylinder, composed of 
the cells of the innermost iSirk ; but the position of the bundle 
in relation to the cylinder is always, unless accidentally dis- 
turbed, an eccentric one. This position has not escaped notice, 
but it was regarded as accidental ; it now, however, proves to 
be a normal one. The bundle begins to appear in very young 
roots, as one or two very small vessels develoi)ed in close union 
with the innermost cells of one side of the cylinder wdthin which 
it is located ; newer and larger vessels ore gradually added 
centripetally, until the bundle occupies a considerable portion of 
the area inclosed by the inner bark cylinder. The remaining 
space is usually empty, but occasionally specimens are found in 
which it is filled with small delicate cells that have escaped 
destruction, Tliese represent what in the living Lycopods are 
Ubcr-cells. The outer cortical layer of the root, composed of 
well-preserved and rather thick-walled cells, is usually separated 
from the inner cylinder by a similar lacuna; but in a few 
specimens the cells of this usually destroyed middle bark are 
retained in good preservation. They consist of very delicate 
thin -w aJ led jxu-euchyjna, separated by a sharp line of demarcation 
equally from the innermost and outermost conical cylinders. 
The number of the vessels in each of the vascular bundles given 
off from any one section of a Stigmarian root is found to vary 
but little, but they steadily increase, both in number and size, 
with llie size and age of the root. Young specimens of Stig- 
inarian roots are described, the smallest of which is not more 
than one-fifth of an inch in diameter, and the vascular bundles 
of its small rootlets consist each of from three to five minute 
veissels. In the largest rootlets from old roots they number 
about forty, ma.st of the additional ones being of larger size; 
intermediate examples exhibit a regular gradation on all these 
points. 

The only living plants which possess rootlets with this struc- 
ture being Lycopodioccae and Ophloglossse, and it being suffi- 
ciently clear that the Lepldodendra belong to the former wid not 
to the latter order of cryptogams, the existence of this Lyco- 
podiaceous feature in the rootlets of Sigillaria is another 
indication of the Lveo^daceous affinities of these plants, 

Many of the Diploxyloid forms of the Lycopodiaceous stems of 
the coal-measures have an abundant development of spiral c«f 
barred cells in their mtmerottjs medullary rays. Amongst Imng 
plants this characteristic aeema to be almost, if not wholly, 
confined to the Oynmospimns, 


Two important addiHonal observationa have been miide Iti 
rdfereikce to the atrueture of the curious stroHlus, 

Binneyai^^ The exact mode of the attachment of its S]xm^ 
to ^e Equiactifinrm aporangiophDres has been ascertaim; Sot 
what is still more important, it has also been discovered that tt 
is provided with bom micro- and maero-epores— ^ additional 
indication of Its probable Lycopodiaceous affinities, already 
ted by other features of tne fruit, 
recently discovered Fungi of the coal-measures are investi- 
gated, especially the PutnQtfmia anHquwrum of Mr. WortHing* 
ton Smith. The author finds, in the s]^mens he has examined, 
including that described by Mr. Smith, no traces of septa in the 
hyphse or of zoospores in the Oogonia. He concludes that its 
affinities are probably with the Saprolegnim, and not with the 
Pernosporece. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The Professorship of Zoology in the Royal College of Sciettce, 
Dublin, is vacant by the resignation of Prof, Bridge. The 
salary is 200/, a year, and at present the professor is only 
required to lecture during one term, commencing in February 
ana ending in June. 

The University Court of St. Andrews have elected Mr, Arthur 
Stanley Butler, B.A., of Kxeter College, Oxford, to the Chair 
of Natural I’hilosophy in the United College, St. Andrews, in 
the room of Dr. William Swan, resigned. 

The Calendar of the University College of Wales for 1879-80 
shows that that institution is fairly well equipped in its various 
departments, science occupying a prominent }ilace in its 
curriculum. 

At the end of the legislative Session the French Chamber of 
Deputies voted a law establishing free primary education. It 
must go through the Upper House before becoming a definitive 
Law of the State, 


SCIENTIFIC SERIALS 

T'HE American Naturalisty June, — A. E. Brown and T, D. 
Caton, the domestication of certain ruminants and aquatic birds* 
J. S. Lippincott, the critics of evolution (concluded).— C. E. 
Besscy, the supposed dimorphism of IMkosfermum Imgifiarum 
(the large flowers appear from April to May, the cleistogamous 
flowers from then until the autumn frosts), — Dr. J. I.eTdy, on 
some aquatic worms of the family Naides (describes and figures 
Dera Hmesat perhaps di^dafa, Oken ; Auhphorus vagus ^ 
this forms a tube of the statoblasts of a species of Plumatellai 
and Pristina flagellum), — W. H. Dali, American work in the 
department of recent mollusca during 1879, 

July* — G. Brown Goode, the use of a^cuUural fertilisers by 
the American Indians and the early English colonists (contains 
some interesting facts about fish manures).— C, S, Minot, sketch 
of comparative embryology (The Sponges). — O. B. Johnson, 
the birds of the Willamette Valley, Omgon. — J. F, James, a 
Iwtanist in Southern California.— J. S, Kingsley, American carci- 
nology in 1879.— A. S. Packard, jun,, the structure of the eye of 
trilobites, with figures* ; concludes that the hard parts of the eye of 
the trilobites and of Idmulus are throughout identical, while the 
nature of the soft parts of the former must ever remain proble- 
matical There is good evidence that the retinal mass was tike 
that of the king-crab; if so these forms as to their eye-structure 
will stand near each other and far apart from all other arthro- 
pods, 

The Journal of the Royal Microscopical Society^ June, 
contains t Prof. Duncan, on a parasitic sponge of the order 
Calcarea (Plate 10), MoMusispongia parasitica^ growing within 
Carpenteria rapkidodendron^ from the reefs of MaurititiSi-— Dr. 
Cooke, on the «nus Ravenelia (Plate n).— Dr* H, on 

double and treble staining. An excellent suggestion is inpldeiltally 
made by Dr. Gibbes, tiiat the covering ^glasses ttsed by nticrp* 
scopists should be of a known thickness, We would even go frrr- 
ther, and advise that a fixed scale of titidmess be 
Dr. Gibbes uses two thicknesses, ^006 and *ooi4tir4>r. A. 
Gnmow, on some new species of Nits^ia (Blatss 
James Smith, on the illnmination of olneists the h^ef 
powers of the micn>soope«-*-11xe ntkoiir record of mtmt 








«|atin|r to mvortetotess, tr^ptogartis, gtc>, is con- 

Toe JS<vu/ dfs Sciimit J\^atunplies, June 15, contains i M. 
Hesse, description of two new cnwtacea, mole and femaici of the 
gemts Dinemoura (i>. mustda 4 mV) (Plate i). The figures are 
coloured from U'ldng t^iecimensi the species lives not in the 
interior of the shark, but on its skin, and its mode of fixation is 
minutely described. —M. Ouval-Jouve, on the species of Vulpia 
to be found in France. — D. A. Godrcn, on the giant maize {Zea 
Rietscb, on Bobrcteki's studies on the formation 
of the blastoderm and germinal lamella; in insects. — A. Villot, 
the synchronism of the marls and clays with lignite of liautcrives 
with the group of St Ariis.— -M. S. Jourdain, on a very nmple 
form of the group of worms JProth^/mwihus hessi (S. J.)=? 7 «- 
ihoiia leptiAam^ Giard (Plate 2). — Scientific review of recent 
French writings on zoology, botany, and geology. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, June 17 . — ** On the Spectrum of the Flame 
of Hydrogen,” by William Huggins, D.C. 1 -., F.R.S. 

Messrs, Liveing and Dewar state, in a paper read before the 
Royal Society on June 10, that they have obtained a photograph 
of the ultra-violet jmrt of the spectrum of coal gas burning in 
oxygen, and in a note dated June 8 they add that they &ve 
season to believe that this remarkable spectrum i$ not due to any 
carbon compound but to water. 

Under these circumstances 1 think that it is desirable that I 
should give an account of some experiments which I made on this 
subject some months since without waiting until the investigation 
is more complete. 

On December 27, 1879, I took a photograph of the flame of 
hydrogen burning in air. As is well known, the flame of 
hydrogen possesses but little luminosity, and shows no lines or 
bands in the visible part of the siJectrum, except that due to 
isodium as an impurity. 

Prof. Stokes, m hU paper ** On the Change of Refrangibility 
of Light,” ^ had stated that ** the flame of hydrogen produces a 
very strong effect. The invisible rays in which it so much 
abounds, taken as a whole, appear to l>e even more refrangible 
than those whicli come from the flame of a spirit lamp.” I w^as 
not, however, prepared for the strong group of lines in the ultra* 
^dolet which, after an exposure of one minute aird a half, came 
out upon the plate. 

Two or three weeks later, about the middle of January, 1880, 
I showed this spectrum to Prof. Stokes, and we conj-idered it 
probable that this remarkable group was the spectrum of water. 
Prof. Stokes permits me to mention that, in a letter addressed to 
me on January 30, he .si^eaks of “this novel and interesting 
result,” and makes somfc suggestions as to the disputed question 
of the carbon spectrum. 

I have since that date taken a large number of photographs of 
the spectra of different flames, in the hoi.>e or being able to 
present the results to the Royal Society, when the research was 
more complete. I think now that it Ui desirable that I should 
describe the mpcclrum of the flame of hydr^en, but I shall 
reserve for the present tlie experiments which relate to the 
presence of carbon and its compounds. 

The spectrum of the flame of hydrogen burning in air is 
represented in the diagram. It consists of a group of lines 
wnich terminates at tlje more refrangible limit in a pair of 
strong lines, K 3062 and \ 306S. At a short distance in the 
less refrangible direction, what may perhaps be regarded as 
the group proper commences with a strong line, \ 3090. 
Between the strong line x 3068 and the line \ 3090 there is a 
line less bright, A 3080. Less refrangible than the line X 3090 
are finer Unes at almut equal distances. The lines arc then fine 
and near «a<^ other, and appear to be arranged in very close 
pairs. There to a pair of fine^ but very dUtuict lines, x 3171 
and X 3167. In this photograph the ^oup can be traced to 
about X 3290. This group constitutes the whole spectrum, 
which to due probably to the vapour of w'ater. 

1 then iutr^ttced oscygen into the flame, laiving a small excess 
of hydrogen* A spe^rwn In all respects shpilar came out upon 
the I repeated exwrhnent, taki^ both spectra on 

the same pitote* Through one-half of Uie slit the spectrum of 
the oxyhydrogen flmne was takhe. thk flame \m about 7 


inches long, and the aj^trum taken of a part of the^ flame 2 
inches from the jet The oxygen was then turned off, and the 
quantity of hydrogen allow^ to [remain unaltered. A second 
spectrum with an exposure of the same duration was then taken 
through the second half of the slit. On the plate the two spectra 
are in every respect similar, and have so exactly the same 
intensity that they appear as one broad spectrum. 

In all .these experiments a platinum jet which had been care* 
fully cleaned was Ufced. 

In these experiments the two gases met within tlie blowpipe 
and i^isued in a mixed state. 

The jet was removed, and a flame of hydrogen was surrounded 
with oxygen. This spectrum shows some additional lines. In 
this case the jet w-as brass, and in this or some other way 
impurities may have been introduced ; and I should at jiresent 
incliue to the view that the additional lines about X 3429 and 
^ 3473i and the groups more refrangible than x 3062, do not 
Wong to the water spectrum, but to impuritieH, 

Coal-gas was substituted for hydrogen in the oxyhydrogen 
blowpipe, and oxygen admitted in os large a proportion as 
possible, Tire inner blue flame rising about 2 inches above the 
jet showed in the visible part of the spectrum the usual “ five- 
fingered spectrum.” The light from this part of the flame was 
projected upon the slit. The spectrum contains the water group 
already described, and in addition a very strong line close to 
G, and two lines, x 3872 and X 3890 ; this latter line is seen to 
be the more refrangible limit of a group of fine lines shading off 
towards K. 

The ultra-violet group, when carefully compared with the 
group in the spectrum of j urc ^ hydrogen, shows several small 



differences. I am inclined to believe that the/o is the supposi- 
tion of a second fainter group. There is strong evidence of this 
in some spectra of hydro^n taken under other conditions. 
There is also a broad band less refrangible than the strong line 
at G, and the light extends from this line on its more refrangible 
side. * 

A double Bunsen burner (Fletcher’s form) with a strong blast 
of air was then fitted up. The spectrum was taken of the in- 
tense blue flame. It resembles the one last described. All the 
distinctive features are intensified, and a continuous spectrum 
and groupings of very fine lines fill up all the intervals between 
the groups already described, so that there to an unbroken 
strong spectrum tliroughout the whole region which falls upon 
the plate, 

A spirit lamp was arranged before the slit. The spectrum to 
essentially the same as when coal-gas is burned, but as it is less 
intense only the strongest lines are seen. The water group, the 
strong Uuc at G, and Uie pair of lines rather more refrangible 
than K, are seen. Probably with a longer exposure the finer 
lines would also show themselves. 

The distinctive features of the spectra of coal-gas and of 
alcohol appear to be connected with the presence of carbon, 

0/ Wavc'hngths of the Principal Lines of the Spectrum of 
Water. No. i. 
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Edjnburom 

RovrI Society, June 7.— Prof. Fleeming jcnVin, vice-presi- 
dent, in the choir.— The Council having awarded the Keith 
pri2e for the biennial period 1877-79 to Prof. Fleeming Jenkin 
for his paper on the application of graphic methods to the 
detennination of the efficiency of machinery, the medal was pre- 
sented to him by IVof. Balfour,— At the rcmicst of the Council 
Prof. Chrystal gave an address on non-Eudidian geometry, and 
discussed in a most masterly and lucid manner the consequence) 
which the non-acceptance of Euclid^s axiom of parallels involved. 
Defining a straight line as the curve completely determined by 
two points, the lecturer pointed out “that there were three simple 
cases that called for discussion : first, the ca^ic where two straight 
lines cut in one point only and are infinite in extent ; second, 
the case where two lines still cut in but one point, but 
each line is finite in length returning into itself ; and third, the 
case where two straight lines cut in two points. Some of the 
peculiar properties of these three kinds of space, which might 
be called hyperbolic, single elliptic, and double elliptic space, 
were demonstrated, and many others pointed out, while 
Euclidian or homoloidal space was shown to be a limiting case 
of either hyperbolic or elliptic space.*- Prof. Tait communicated 
a note on the theory of the 15 puzzle, in which he gave a rule 
for determining whether or no a particular arrangement could be 
solved.— Mr. dc Burgh Birch, M.B,, C.M., read a detailed 
paper on the constitution of adult bone matrix and the functions 
of osteoblasts.— Mr. Kobert Gray exliibitcd two eggs of the 
Great Auk imjxnms)^ and read a short graphic account of 
the extinction of that bird within the present century.— Prof. 
Chrystal exhibited a new form of telephone receiver which was 
simply a fine wire, whose extension and contraction under the influ- 
ence of the heating and cooling caused by the varying intensity of 
the current throu^t the microphone transmitter were sufficient 
to communicate musicid notes to a vibrating membrane, Mr. 
Blyth's recent communication to the Society, together with 
certain observations of his own on the rapid cooling and heat- 
ing of thin wires which he had made several years before, had 
suggested the arrangement as one likely to succeed. 

Paris 

Academy of Sciences, July la.— M. Edm. JJecquerel in the 
chair, —The following papers were read ; — Observations of the 
comet h 1880 (,Schkl>erle) mode at Paris Observatory, by MM. 
Tisserand and Bigourdan.— On the pendulum, by M. Faye. He , 
announces a new apparatus with which M. Govi’s system (see 
below) and others may be studied. The reductions arc limited 
almost exclusiively to temperature.r— Observations on the density 
of iodhre vapour, by M. Berthclot The increase of total 
energy of the halogen gase.i» with the temperature, as also that of 
the vU viva of translation* exceed those of the three other simple 
gases hitherto studied (nitrogen, oxygen, and hydrogen) j the 
two orders of effects seem correlative. '^On the heat of formation 
of hydrocyanic acid, and of cyanides, by M. Berthelot. — Densi- 
to of vapour of seleuium and telluriam, by MM, Sai ate- Claire 
Beville and Troost, This gives detaik of operations in 1863,— 
On the etiology of anthrax, by M. Pasteur. Putrefaction of the 
aiUm^*5 body destroys the parasite, but some infected blood 
and other liquid matter escapes into the ground about the 
body, and there germs may be produced ahd rmain with latent 
life for yUar*i I® communicate anthrax on otiportunity. 

Curiously^ the bactfemlum-gemw maybe found in the surface- 
earth over the body, mad th«y appear to come thither by ^ency 
of earth-worms, corryhig them m their alimentary canal The 
dust of this earth, wi3i the wonns’ excrement, gets blown 
about the plants, which the eattlc eat, and are thus infeotad, 
Oermss of other diseases may perhaps be conveyed similarly,^ 


' Amtoria of and of 

contrary to what Is (^served in metecoC w«t«fs. It is to 
season tot ammoxdacal nittogen sems to be most abunidto 
to air. The aunuH averages in the dise of mc^eodc 
nearly idimtiCah<-^Alteriiahce of genemtions in sottte If redtose^ 
by M. Cornu .-r-New theorems on to indetennlnate equatoft 
ax* + ^ r= a*- by Pepin,— *-Gn some remarks relative to to 

equation of Eame.^Kew method to dtomining to leu^ 
to simple pendulum, by M. Goti. A pretty long, 
rigid rod Is suspended by one eud from a horieontm amsj and a 
heavy funner, with centre of gravity in the akis of to rod, in 
fixed at different points, and the pendulum setr oscilUjtthg la 
vacuo on solid supports.— ^Rapid syitthetic method of estabfish- 
ing the fundamental formula; relative to tongc of state, by M. 
Viry.— On the constitution of matter and the ultra-gaseous state, 
by Mr. Crookes.— On monochromatic lamps, by M. lAurent. 
Apropos of M. Terquem's note, he recalls his modifications of 
gas-burners and his seolipyle.— Telephonic effects resulting from 
the shock of magnetic bodies, by M. Adcr. Any mechanical 
action which disturbs the state of molccuhur equilibrium of a 
magnetic core has the effect of devdoping[* when this core sud- 
denly regains its equilibrium, - an electnc current capable of 
affecting the tel^hone,— On the fluorised compounds of uranium* 
by M. Dittc.— On the atomic weight and on some characteristic 
smU of scandium, by M. Nikon. Atomic weighty Ultimate 
action of bromine on malonlc acid ; bromoform, by M, Bouigoiiu 
— On the etherification of sulphuric acid, byM.Villiers.— On to 
reproduction oi I*lcHrod€le$ by M. Vailhmt. — Salivary 

glands in the Odonates (NeuroptCra), by M, Foletaieu. These 
glands exist in all to species (though they are idenisd by ento- 
mologists).— Action of high and moist temperatures and of some 
chemical substances (benzoate of soda, benzoic acid» sulphurous 
acid) on germination, by M. Hcckel, Seeds of Brassica 
sown in a wet sponge and kept at 48^* showed numerous radicles 
in less ton twelve hours (while se^s kept in water at 48^ never 
germinated). After emitting [their radicles the seeds stopped, 
but they developed quickly when the tempemluie was brought 
down to ao® or 17*^5. The three chemical agents suspended to 
germination of various seeds.— Action of strychnine ui very 
strong dose on mammalia, by M% Richet. It acts somewhat like 
curare and somewhat like chloral,— Alterations of to nerve- 
tubes of the anterior and posterior nerve-roots and of to 
cutaneous nerves in a case of generalised oongeardtal tchthyosis, 
by M% I.^loir. — On immunity against anthrax, acquired^ through 
preventive inoculations, by M, Toussaint. 
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CHEMICAL DYNAMICS 

Esmi dc MIcaniqm Qkimiqm foixd^e snr la TJurmockenm, 
Par M. Berthelot. Two Vols. (Paris : Diinod, Editeur, 

1879.) 

T he problems which the chemist attempts to solve 
may be broadly divided into two groups. In studying 
the heterogeneous distribution of molecules, the chemist 
finds that new relations of molecules, in other words, new 
substances, arc produced ; he must study the composition 
and properties of these substances. He also finds that 
these changes involve a consideration of the relative 
positions of the changing body and of other bodies, that 
is to say, he recoginscs the action of force. He must 
endeavour to determine the laws of action of this force. 
The study of the properties and composition of substances 
has received more attention than that of the general laws 
of chemical force ; both methods of investigation must, 
however, be applied to chemical phenomena, before these 
can be fully explained. 

The general properties of a compound may be regarded 
as depending chiefly on the composition of that com. 
povmd, or chiefly on the function or power of doing 
of the compound. There have always been schools of 
chemistry which paid most attention to composition, as 
there have been schools which made function pre-eminent. 
Modern chemistry is attempting to connect both in a 
general scheme of classification ; whilst at the same time 
she endeavours to learn the conditions under which 
chemical force is exerted, and hopes thus to elucidate 
general law s. 

The atomic theory, which is one great outcome of the 
study of the composition and function of chemical sub- 
stances, has of late years been merged in the wider 
molecular theory of matter. 

This theory, assuming the existence of a grained 
structure in matter, proceeds to deduce, by dynamical 
reasoning, the amount of motion existing among these 
little parts of w^hich matter is built up. The laws of 
Boyle and diaries are Jiinong the primary results of this 
deduction. But under certain conditions gases do not 
exactly obey these laws ; hence the theory asserts that 
under certain conditions the molecules exert mutual 
action. 

Another deduction from the theory is the statement 
usually known as Avogadro’s law— Equal volumes of 
gases at the same temperature and pressure contain equal 
numbers of molecules.’’ This statement provides the 
chemist with a means for determining molecular weights. 
But the chemist in applying Avogadro’s law is obliged to 
admit that in many reactions the parts of molecules really 
part company. He attempts to picture to himself this 
molecular splitting. 

Let the molecule A consist of two parts, a and the 
molecule B of two parts, c and d\ let these parts be in 
motion. Under certain conditions the stress between a 
and c and the stress between b and //may be greater than 
that between a and and c and d \ the original molecules 
are decomposed, and new motecules, C and D, are 
formed. The stress between a and c cem^dered from the 
Vou xxii.**-No. 561 


point of view of a or c alone is a force exerted by a on c 
or by c on a. This force is the force of chemical affinity. 

The result of the action of this force is a new configura- 
tion of the system A B ; the energy of the new system, 
C D, will be different from that of the original system. 

Chemical action, thus regarded, is a re-arrangement of 
parts of molecules under the influence of the force called 
affinity. Chemical energy is thus regarded as potential 
energy. 

Now a chemical action between A and B will take 
place under certain definite conditions only, hence 
although the absolute value of the affinity of A for R may 
be a constant, the course of the change and the entire 
result of the change will nevertheless be largely dependent 
on physical conditions. No force may be exerted except 
at high temperatures ; the change of momentum of A 
will depend on its position relative to R ; the relative 
positions at which this change occurs may only be gained 
at high temperatures. The force exerted may be small ; 
still if a chemical change occur at all, there must be an 
action between the parts of A and the parts of B. 

Now let this mutual action begin, let no energy be 
added to the system from without, but let the system as a 
whole lose energy ; the energy so lost may be measured in 
the form of heat. Rut more than one re-arrangement of 
the parts of two molecules may frequently be possible ; 
which will be produced ? A system is in equilibrium when 
its entropy (using the term in the Clausian sense) has 
reached a maximum. Hence that .system whose entropy 
is the greatest of the entropies of the possible systems 
will be produced. 

This is substantially Bcrthelors ‘Maw of maximum 
work,*’ a law which lies at the foundation of ])is system 
of thermal chemistry. But a sj^stem not marked by 
possessing the largest amount of enti’ojiy of all the possible 
systems, may nevertheless be the most stalfle under the 
experimental conditions ; the stability will depend on 
pressure, temperature, relative masses, &c. Hence in 
order to determine the actual result of a chemical action, 
the conditions of stability, in other words, the relations to 
temperature, pressure, ikc.y of the various possible pn)~ 
ducts of the reaction must be known. The necessity of 
this knowledge is insisted on by Berthelot. To determine, 
therefore, the product of a given chemical action one 
must measure the quantities of heat evolved in the 
passage of the system from the standard state to each 
of the possible irew states, and one must know the con- 
ditions of existence and stability of each of these states 
This problem therefore presents both a chemical and a 
physical question for solution. The solution of the 
chemical question is much aided by a knowledge of the 
law^s of atom-linking ; but these cannot be here con- 
sidcred. 

A measurement of the heat evolved in a chemical 
change evidently enables us to find the diflerence between 
the energy of the original and final chemical systems ; the 
total heat change being independent of intermediate 
states through which the system may pass. So if work 
is done on a chemical system whereby it is caused to 
assume a new configuration, this work measures the 
cfnergy transferred from the initial to the final system ; 
in this case heat will be absorbed dtudng the chemkal 
change. 

o 
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But in actual chemical reactions the action of the 
chemical force proper ■will be interfered with and com- 
plicated by physical, or secondary forces. So much is 
this the case, that for many years these actions were not 
distinguished. 

One school simply measured the quantity of a substance 
A, which was needed to act on B to produce C; the 
greater the quantity of A required to act on a given weight 
of B, the greater was the affinity of A for B. With this 
school all was chemical. With Berthollct, on the con- 
trary, all was physical ; but facts have been discovered 
since the publication of the Statique Chimique which 
have necessitated a reconsideration of his laws. 

Gradually the meaning of affinity has been made clear. 
The greatest contribution towards this end is undoubtedly 
the papers of Guldberg and Waage, whose work has been 
sketched by the present writer in this journal (voL xx. 
p. 530). The Swedish naturalists disregard the action of 
secondary forces in their method of determining the ratios 
between the affinity coefficients of various substances. 

The importance of a measurement of the change of 
energy accompanying the passage of a chemical system 
from one specified state to another ; the importance, in 
other words, of a measurement of the heat evolved or 
absorbed in such a passage, is at once apparent. But 
this measurement — even taken along with a general , 
knowledge of the conditions of existence of the various 
possible systems— does not enable us certainly to i^redict 
the result of the chemical action. If we had a complete 
knowledge of the mode of variation of the potential energy 
of a system with changes in the configuration of the 
system, then it be possible for mathematicians to 

predict all possible arrangements of the system under the 
action of specified external forces. But having made 
heat measurements only, wc are very far indeed from this 
.point. 

Indeed the fundamental assumption that chemical 
energy is wholly potential, and depends on the arrange- 
ment of the parts of a system, may be false ; and even 
if this assumption be true we know nothing as yet of the 
relation between tliis energy and the configuration of the 
system. 

The heat absorbed or evolved in a chemical change 
measures the total work done by the system in its 
passage from one specified stale to another, but it is 
evident that it does not directly measure the true force of 
affinity. The stress between the parts of two molecules 
may be small, yet under certain conditions a chemical 
change may occur ; the loss of energy in the formation of 
the new system may be considerable, and hence the heat 
evolved, considerable. Chemical affinity thus regarded is 
a kind of liberating force. 

For the measurement of the ratios of the affinities of 
various systems, Guldberg and Waage’s method is to be 
preferred to the thermal method of Berthclot For a full 
consideration of chemical equilibrium BertheloVs method 
is altogether insufficient, although it has largely advanced 
the solution of this problem. 

The method of Willard Gibbs seems the only feasible 
one in the present state of the chemical and mathematical 
sciences. In this method (sec Nature, vol. xxL p, 516) 
the energy and entropy of a system are considered— the 
stability of a system depends on the component masses, 
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volume, and entropy (the magnitudes of the system) ; and 
on the temperature, pressure, ^^^Qientiali^mtinsiHes 
of the system). 

The stability of a system is chiefly dependent, according 
to Berthelot, on the amount of heat evolved in the passage 
to the given state from an initial state, and on the general 
properties of the given system as compared with other 
possible systems. This is evidently a much cruder 
statement than that of Gibbs. Berthelot^s principle of 
maximum work is indeed one among many deductions 
made by the method of the Amcticaix professor. 

Both methods lead to a recognition of chemical equi- 
librium as an outcome of chemical action ; the conditions 
of the latter are considered before those of the former ; 
chemical kinetics precedes chemical statics. The usual 
method of the text-books is to make cliemical equilibrium 
all-important, and barely to mention the subject of 
chemical kinetics. 

It is evident that the time when it will be possible to 
treat chemical problems by a purely dynamical method is 
yet distant. The method of Gibbs leads the way in 
bringing chemical generalisations under the domain of 
the principles of energy, and it does this without assump- 
tions about the action of the parts of molecules ; the 
method is a thermo-dynamical one. 

Berthelot’s method, on the other hand, is thermo- 
chemical ; but a thermo-chemical method seems to 
promise the largest development in the present state of 
the science. 

Berthelot perhaps claims too much for his method : in 
his great work he is not always definite in his use of such 
terms as *^force,'^ ''affinity,'^ “energy,” “ work never- 
theless the “E.ssai de Mdeanique chimique is undoubt- 
edly a great work. To Berthelot (and to TJxotnscn) is 
due the honour of having steadily pursued the thermo- 
chemical method for many years, and of having collected 
masses of most important facts ; and he has now enriched 
chemical science by the publication of these results in a 
collected and systematic form, in a treatise full of original 
ideas and suggestive of almost unlimited topics for future 
work and discussion. What a field of work is opened 
before one in this book ! To determine that this body is 
produced by the action of these bodies is not enough ; 
indeed it is scarce a beginning. Chemical science has 
higher aims. The changes of energy which accompany 
changes of configuration of matter must be measured; 
the physical and chemical constants of all the products of 
a chemical change must be determined with care, the 
velocity of the change must be measured, and an attempt 
must be made to apply dynamical reasoning to the results 
thus obtained. 

The first volume of the “Essai,’^ entitled ‘‘Calori- 
mdtrie,” begins with general remarks on thermo-chemical 
work, and on affinity ; after laying down certain general 
theorems concerning chemical reactions, and illustrating 
the application of these in the formation of insoluble and 
soluble salts, the formation of series of carbon com- 
pounds, &c,, a detailed account is given of experi- 
mental calorimetric methods; this is accompanied by 
numerous tables of specific heats, heats of combination, 
heats of solution, heats of formation of salts in solution, 
heats accompanying isomeric changes, &c. The second 
volume — entitled “M^canique”— -is concerned with a 
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study of the conditions -which determine chemical changes. 
This general study divides itself into two branches: 
chemical decompositions and recompositions — included 
under the title of ** Dynamique Chimique ; and secondly 
those final distributions of matter which result from 
reciprocal actions between simple or compound bodies, 
grouped tevgetheras “ Statique Chimique,*’ Would it not 
have been better to hdvc entitled the general subject 
'^Chemical Dynamics/' and the branches “Chemical 
Kinetics” and “ Chemical Statics ” respectively? 

It would obviously be impossible to give here even an 
outline of Berthelot’s treatment of this immense field of 
work ; one or two instances must suffice. 

The two fundamental generalisations of the French 
chemist have already been mentioned. Let us turn to his 
treatment of the specific heats of elementary bodies and 
of chemical equilibrium. 

Berthelot refuses to accept the law of Dulong and Petit 
as applied to solid elements. He says that the actually- 
determined specific heats of the elements vary much 
with temperature, and that the products of these numbers 
into so-called atomic weights are of very different values. 
He gives a list of 1 1 elements, the specific heats of whose 
equivalents is about 6*4; and a list of 31 for which the 
product of specific heat into equivalent weight is about 

This result well illustrates what will probably be 
regarded by most chemists as a fundamental error on the 
part of tlic author of the “Essai” ; Berthelot is still to 
be classed among the staunch supporters of the system of 
notation founded on equivalents. In this country we have 
no such phenomenon as a great chemist who writes the 
formula of nitric acid AzO^^. Nevertheless Berthelot’s 
thermal chemistry is founded on a molecular theory. He 
constantly speaks of molecules and of action between the 
parts of molecules ; he also speaks of the architecture of 
atoms, and seems to regard the modern atomic theory as 
utterly opposed to such an idea. 

“ The kinetic energy of the molecule may be regarded 
as made up of two parts— that of the mass of the molecule 
supposed to be concentrated at its centre, of mass, and 
that of the motions of the parts relative to the centre of 
mass. The first part is called the energy of translation, 
the second that of rotation and vibration. The sum of 
these is the whole energy of motion of the molecule. The 
pressure of the gas depends on the energy of translation 
alone. The specific heat depends on the rate at which the 
whole energy;, kinetic and potential, increases as the tem- 
perature rises.” (Clerk Maxwell, CV/m, Sac, /au/yt,, 13, 
502.) 

In the present state of our knowledge of the internal 
motion of the parts of a molecule it is impossible to 
determine satisfactorily the ratio of the two parts of the 
energy of the molecule, and it is extremely difficult to 
reconcile the observed with the calculated ratios of 
specific heats. 

Nevertheless, if we adopt the mean numbers found for 
the specific heats of the solid elements and multiply these 
into the maximum atomic weights as detennined by the 
aid of Avogadro's law, we get a result which is too 
constant to be merely accidental. Taking Kopp’s 
numbers, calculated from specific heats of compounds, 
for those elements which have not yet been obtained in 
the solid form, we find that the product of specific heat 


into atomic weight (net equivalent weight) is about 6*4 
for forty-four elements, about 5*5 for ten elements, less 
than 5 for two elements, and is yet unknown for eight 
elements. Furthermore we find that the specific heats 
of the elements are fairly constant, provided they be 
determined for a temperature- intcival known to be 
considerably below the temperature of fusion of the 
elements. 

We seem, therefore, fully Justified in accepting the 
law of Dulong and Petit as an empirical statement 
of very considerable value, although not as a final 
statement of the connection subsisting between the ratio 
of the two parts of the energy of the elementary mole- 
cules, and the relative weights of the parts of the same 
molecules. 

In treating the subject of chemical equilibrium Berthelot 
first of all examines processes of chemical combinations in 
general, and contrasts these with processes of decomposi- 
tion; hethenstudiesthosc changeswhich are madeupof two 
parts- a direct and reverse — and which arc characterised 
by the attainment of a limit dependent on conditions of 
temperature, pressure, relative masses, &c. The che- 
mical equilibrium thus established he divides into two 
kinds : equilibrium of homogeneous bodies, i.e,, when the 
original and final substances arc all liquid or gaseous and 
capable of complete admixture during the course of the 
change ; and equilibrium of heterogeneous bodies, 
when some of the substances are solid and some liquid, 
or some liquid and some gaseous, or when all are liquid 
or gaseous, but are nevertheless incapable of complete 
admixture. Examples 'are given of [each kind Jof equi- 
librium, and of the conditioning influence of temperature, 
pressure, mass of solvent, contact with other substances, 
relative masses of reacting bodies, chemical functions 
of reacting bodies, velocity of the change, &:c. The 
phenomena of equilibrium of heterogeneous systems lead 
to a discussion of dissociation ; this to a consideration of 
precipitation, and thence to an instructive chapter on 
the stale of salts in solution, and the meaning of the 
terms “feeble” and “strong” as applied to acids and 
bases. 

Although, in considering Berlhelot’s treatment of chemi. 
cal equilibrium, one'misses the bold and fascinating results 
obtained by Gibbs in his great paper on the “ Equilibrium 
of Heterogeneous Substances/' and the exactitude and 
simplicity of the beautiful theory of Guldberg and Waage, 
and although one cannot but much regret that he should 
not have written his forniul.t: and equations in a language 
more easily understood by the chemist of to-day, one 
must nevertheless admire the breadth of view, the felicity 
of illustration, and the suggestiveness of the work of the 
French chemist. 

The publication of the “Essai” marks an important 
point in the advance of modern chemistry : it comes to 
the chemist with the message, amongst others, that his 
science demands more than the stereotyped so-called 
original investigation, in which are detailed a few proper- 
ties of a number of new compounds produced by methods 
long ago marked out and defined ; it tells him that he 
must revise and advance his methods, that he must try 
to explain his facts by appeal to principles, that he 
must not be afraid to strike off the beaten path into the 
by-ways of research, and that there is more to be hoped 
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<or in a bold impatience than in the ** Smooth diffused 
tranquillity of heartless pains/’ 

M. M. Pattison MltiR 


A JAPANESE POMANCE 

Chtushingtitay or the Loyal Leay'^te ; a Japanese Romance, 
Translated by T*\ V. Dick ins, B.Sc., of the Middle 
Temple, Barrister'-at-Law. (London : Allen and Co., 
1880.) 

T his book is one of great value and interest, both 
from a purcl>' literary and from an anthropological 
point of view, xind further as yielding a most instructive 
lesson in the meaning of Japanese pictorial art. Mr. 
Dickins is well qualified for the task which he has per- 
formed, being not only a practised Japanese and Chinese 
schokir, but a man of very wide attainments in various 
branches of natural science, and he has been able to 
stipply a series of most valuable explanatory notes in the 
appendix of his work. It may be mentioned that he com- 
menced his career by graduating in science and medicine 
at the University of London, and that after having served 
for some years as a surgeon in the navy he was called to 
the bar, and practised his profession for many years at 
Yokohama, where, by constant study, he became deeply 
versed in all that pertains to Japanese life and customs. 

The present work is illustrated by the actual Japanese 
woodcuts with which the Japanese edition of the historical 
novel of which it is a translation is embellished. The 
woodcuts were printed in Japan by native workmen, and 
are now bound up with the English text. The reader is 
therefore able to form an exact conception of the ideas 
which the Japanese artist has intended to convey in the 
twenty-nine pictures which the work contains. It is most 
interesting to all who are in any way attracted by Japanese 
art to realise the mode in which the emotions, such as 
rage and despair, laughter and pain, arc depicted, and to 
join as it were in a Japanese game of blind-man^ s-buff. 
The " Chiushingura, or Loyal League,” is an historical 
romance which embodies the history of the forty-seven 
Ronin so well known from Mr. Mitford's account of it in 
his fascinating ** Tales of Old Japan.” The present 
romance is one of the most popular and best known in 
Japan, or nithcr was so, for its main object is to glorify 
Chiushin,” or loyal-heartedncss, the supreme virtue of 
the Bushi class under the old order of things that passed 
away with the year 1868. Disloyalty was considered to 
be the meanest of crimes, rendering the person guilty of 
it unworthy of existence, and the Japanese self-despatch, 
seppuku, which occurs abundantly in the romance, was a 
self-inflicted atonement for this crime, and in no sense a 
mere ignoble suicide. 

The action of the romance is laid in the fourteenth 
century, although the events on which it is founded 
really occurred at the beginning of the eighteenth, the 
aothor having been compelled to disguise barely the 
reality by diluting the history with a certain amount of 
fiction, and altering names and dates so as to evade the 
law which, under the Shogimate, attached severe penalties 
to the publication of recent or current events of a public 
character. 

We cannot detail the plot of the story, but will give a 
fbw extracts. A highway robber after murdering an old 
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man soliloquises thus as he kicks the body aside; 

Wretched piece of work. Well, I am sorry for it. I 
did not do it out of any malice, but you see you had 
money, that killed you. No money, and you’d be alive 
now. Your money was your enemy. I can’t help pitying 
you. Which prayer are you for? Namu amida butsu, 
or Namu miy6h6 renge-^kiyb? Choose one, and let all 
end,*’ Tlie prayers arc Buddhist, the words being 
Sanskrit ones which have undergone much Japanese 
alteration. 

The story closes with the account of the attack of the 
forty-seven Ronin on the castle of Maronhao, the murderer 
of their lord Yenya (by ^‘murderers” being meant the 
persons who compelled Yenya to perform seppuku). 
Their mode of proceeding is very quaint. In the very 
heat of the attack, just as they burst into the dwelling 
of their victim, the leader of the expedition, in true 
style of a Japanese general, calmly scats himself on 
a camp-stool and gives his orders. The neighbours on 
either side are roused by the noise and send their re- 
tainers to see what is going on. **Ya ya,” they cry, 

what means all this uproar and confusion, clashing of 
weapons and hurtling of arrows ? Are you attacked by 
rioters or by robbers, or has a fire broken out somewhere ? 
We have been commanded to find out what is going on, 
and inform our masters of the cause of disturbance.” 
The Ronin answer, ‘‘We are liegemen of Yenya Han- 
guwan; some forty of us banded together to revenge our 
lord’ s death upon his enemy, and are now struggling to 
get at him. We are not rising against the Government, 
still less have we any quarrel with your lords. As to fire^ 
strict orders have been given to be very carefnl^ and we 
beg you not to be under any apprehension on that score. 
We only ask you to leave us alone and not to interfere with 
us. If as neighbours you should think yourselves bound 
to assist our enemy, we shall be obliged, despite our 
inclination, to turn our weapons against you.” t 

To these bold words the retainers of the noblemen 
shout back approvingly, “ Right' well done, right well 
done ; in your place we should feel ourselves bound to 
I act as you arc acting ; pray command our services.” So 
1 they desert the roofs and put out their lights. 

When Maronhao is at last caught he is treated with 
ceremonious respect, and afforded the opportunity of 
performing suicide in the usual manner. " We pray you 
pardon our violence, and beg of you that you mil present 
us with your head according to the usage of our country.” 
But Maronhao is a vile, ungcntlemanly ruffian, and draw- 
ing his sword under pretence of ripping himself up, he 
makes a treacherous lunge at the leader of the Ronin 
So he is at once despatched without [more ado. The 
head is cut off with the dagger with which Yenya com- 
mitted ’“seppuku,” and is struck at in frenry, gnashed 
at, and cried over in grief and fury by the Ronin, Then 
it is washed, and presented on a small stand before the 
(a tablet inscribed with the posthumous name of 
the deceased) of Yenya placed opposite to it on a similar 
stand. Incense is burnt before the “ihai,” and a prayer 
is offered up to the dead Yenya “ resting amid the shadows 
of the tall grass ’ ’ (in the grave), that he will look with 
favour on the offering. Then all the Ronin betake 
themsidves to his grave and perform “seppuku** them- 
selves. 
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The App<Mi^ix contains an interesting account of a 
Japanese orche!^a> many historical notes, and various 
information of great ethnological value. The notes 
throughout the book ate very interesting, and some of 
them amusing. Thus, when the Ronin are crowding round 
the body of their victim they shout, “ Happy are we as[the 
M^ki when he fotmdhis waif.*^ In the note we learn that 

the M6ki, according to a Chinese fable, was a speeieaol 
sea*tortoise with one eye in its belly. For three thou- 
sand years the monster had longed to sec the light, but 
in vaim One day, while swimming about the surface of 
\ke sea, it came into contact with a piece of drift-wood, 
to which it immedlatdy clung in such a manner that the 
belly was uppennost under the wood, a ragged hole in 
which fortunately allowed the tortoise the opportunity of 
at last satisfying its long-cherished desire. There is a 
curious note on p. 120 on an allusion in the text as 
follows: — ** Allusion is here made to the practice of 
hacking at the dead bodies of criminals, by which the 
young Samurahi was wont to perfect himself in swords- 
manship under the old order of things. Treatises exist 
upon this repulsive art— for an art it seems to have been 
considered— and one of the commonest of picture-owlls 
used to represent the various cuts, distinguished by special 
names, by practising which the aspirant could best learn 
on the dead subject to qualify himself for mangling the 
Hving one/^ 

The Appendix contains a translation in verse of a 
popular Japanese ballad which, is often sung as a land of 
epithalamium, and which gives a pleasing conception of 
Japanese poetry. We commend the book to all our 
readers. II. N. Moselev 


Oirji BOOK SHELF 

Loch Etive and the Sons of Uisnach, With Illustrations. 

(London : Macmillan and Co.) 

All sorts of epithets have recently been applied to Oban 
— the Brighton of Scotland, by those whose highest ideal 
of heaven is “ London by the Sea ; the future Liverpool 
of the North, according to one of its most constant 
wooers, that enthusiastic Celt, Prof. Blackic; the “Charing 
Cross of the Highlands/’ a picturesque placard of one of 
the railway companies informs the public. But to those 
who have been there and know from impressive experi- 
ence all the romantic beauties of Islana and loch and 
nigged coast to which the modern Argyllshire coast town 
is the key, no epithet however ingenious is half so ex- 
pressive and beautiful as simple “ Oban ” itself, especially 
since the “ Princess of Thule has shed a glory over all 
the Western Islands from Stornoway southwards. But 
there is the glamour of a story much older Uian that 
which William Black has told so well hovering around 
some of the lochs and headlands in the neighbourhood 
of ObaiL It is this old old story which is told in the 
anonymous volume before us, the author of which, were 
we at liberty to reveal his name, our readers would 
recognise as occupying a very high rank in a certain 
department of physical science. The story is that of the 
early migrations of the Irish Scots to the land which for 
the last 800 years has borne their name. By die help of 
a somewhat clumsy dialogue the author takes the reader 
to some of the localities In and around Loch Ed^ 
doned in the half-l^^endaiy record which: remains of dtese 
early migrations. He seeks to reproduce the stirring life 
of the time and locahtie% takes os to the spots where 
tilie Irish emigrants and their distant kinsmen came 
in contact, unearths the ruins of their housea and forts, 


I and the remains of their household utensils and warlike 
weapons. The work has, however, u ider bearings tlian 
its immediate subject, and several important 'points con- 
nected with the early. “Aryan’’ migrations arc discussed 
in a stylo much more in accordance with the canons of 
scientific mvestigation, and therefore of common sense, 

1 than is usual with those who arc in the habit of handling 
such subjects. The chapter on the Celts is specially 
interesting ; its breadth of view is admirable. The 
author’s discussion of the question of Celt and Saxon, 
Aryan and non-Aryan, and in connection therewith the 
subject of mixture of race, is an excellent specimen of 
close reasoning, and we strongly commend it to the 
study of “ Saxon ’’and Celtic ” enthusiasts. To those 
who read this work with care and with the help of a good 
map a new interest will be added to Oban and its 
I vicinity, which is now rendered so accessible by the 
opening of the Oban Railway. The numerous illustra- 
tions will be found really helpful ; and grand and music^ 
as the names cf many of the places illustrated are in 
themselves, they will be clothed with a lively significance 
to those who take the trouble to study the legends of 
the Sons of Uisnach. 

The BirdSy Fishes^ and Cetacea commonly fre^entiHi* 

Belfast LongJu By Robert Lloyd Patterson. (London ; 

David Bogue, 1880.) 

This work does not purport to be a scientific treatise, but 
to be a record of many years’ observations on the cetacea, 
birds, and fishes found commonly frequenting Belfast 
Lough. This lough is, in its way, almost classic ground 
to the naturalist, and in connection with the treasures to 
be found around its shores or in its waters, the names of 
Thompson, llyndman, Templeton, Haliday, and that of 
the father of the author of this volume, will ever be asso- 
ciated. The lough is favourably situated for receiving 
the visits of birds, though the great and still increasing 
traffic through it must to some extent frighten away many 
a species; and in grandeur of beauty and variety of life 
it will not favourably compare with the fine fjord-like 
bays of Western Ireland. Mr. Patterson tells us that the 
greater portion of the matter in this \'oluine was originally 
brought together in the form of papers, which were read 
at dinerent times before the Belfast Natural History and 
Philosophical Society, which will account in great mea- 
sure for their style and for their being somewhat discur- 
sive ; still the volume is for the most part pleasant reading, 
and every now and then we come across very interesting 
and novel facts. In the chapter .about gannets we read 
a good deal about their great feeding powers, and the 
following estimate of how many herrings the Scotch gan- 
nets eat in a year is noteworthy ; it is given on the authority 
of Commander McDonald, of H.M. cruiser XTgUanL Of 
the five Scotch stations where the gannet breeds, the 
number of birds frequenting each is t)ut dowm as fol- 
lows: — Alisa Craig, 12,000 ; the Bass Rock, 13,000; St. 
Kilda, 50,000; the Stack, 50,000; Guhi Sgeir, 300,000, 
or a total of 424,000. Each of these birds would consume 
at least a do3!en herrings in the day if it could get them ; 
but estimating the daily average as six to each gannet 
produces 938,560,000 as the quantity consumed in one 
year, and reckoning 800 herrings to a barrel gives us 
1,160,700 barrels captured by the gahnets, as against 
750,000 barrels, the total take by fishci-men on the west 
coast of Scotland for 1872. Many more such extracts 
might we give, but our space is limited, and our desire is 
to send the reader to the volume itself. Almost every- 
where throughout the work the author spells the specific 
names with capital letters, in this overlooking both tlie 
rules and practice of men of science. Somedmes, indeed, 
a specific name, if after a person or place, may be 
spelled without oftence, but these exceptional cases should 
not be made the rule. The volume is dedicated to the 
memory of the author’s father Robert Patterson, F.R.S. 
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Kevio the Universe; or, a New Theory of its Mechanism, 
l^ounded vpon a (i) Continuous Orhital Propulsion, 
arisin;^ from the Velocity of Gravity and its Consequent 
Aberrations; (2) Resist in;r Ethereal Medium of Vdri- 
able Density, with Mathematical Demonstrations and 
Tables, By Orson Pratt, Senior, Second Edition. 
(Salt Lake City, Utah Territory, 1879.) 

Mr, Orson Pratt’s work is not a text-book for students, 
but an application of dynamical principles to the system of 
the Universe. ** The aim of the author is to vindicate the 
UNIVERSALITY of the law (/.c., of gi-avitation) ; to rescue it 
from the environed limits sought to be thrown around it, 
and to give it that unlimited freedom of action which the 
distinguished .'name 'universal’ so appropriately and 
definitely imports.” Mr. Ib atl states that astronomical 
science needs a theoiy which will answer as far as pos- 
sible nine questions, which he propounds ; the second is, 
Why do planetary bodies rotate upon their respective 
axes? Why do they rotate from west to cast, instead of 
the contrary direction ? Is there any law governing their 
diurnal periods ? ” The ninth, “ Will cometary orbits 
ever be converted into those of a planetary form?’' 
“ Unaided and alone, he launches his humble barque upon 
this great unexplored ocean, with a compass of nis own 
invention.” The discussion occupies thirteen chapters, 
and his investigations result '‘in the development of the 
following beautiful law : The cube roots of ike densities of 
the planets are as the square roots of their periods of 
rotaiionP Without making any long comments of our 
own we can say that Mr. Pratt’s book gives evidence of 
much hard work and, it may be, of ingenious speculation, 
and wc quote as appropriate to the work before us the 
following remarks of JVof. Newcomb ("Popular Astro- 
nomy,” p. 233) : " It is true that many ingenious people 
employ themselves from time to time in working out 
numerical relations between the distances of the planets, 
tlieir masses, their times of rotation, and so on, and will 
probably continue to do so ; because the number of such 
relations which can be made to come somewhere near the 
exact numbers is very great. This, however, does not 
indicate any law of nature.” 


LETTERS TO THE EDITOR 

[The Editor does not hold hivt self responsible fir opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communiccUions, 

[The Editor urgently requests correspondents to keep their letters as 
short as possible. 7 'hc pressure on his space is so great that it 
is impossible otherwise to ensure the appearance evefi of com* 
munkations containing interesting atm novel facts,\ 

The Recent Gas Explosion 

The explosion of the gas main in the neighbourhood of the 
Tottenham Court Koad appears to Ije an example on a large 
scale of the phenomenon which occurs on the bursting of a 
eudiometer. 

It is known (although I uo not speak from experience) that 
when such an acadent happens the glass gives way at the surface 
of the mercury in the tube, for at this point the explosion is 
most violent, in consequence of the gas being compressed by the 
explosion of that above it. When no accident takes place the 
fiash of light is more brilliant at the surface of the mercury than 
in the upper part of the tube. In order to see if this fact would 
throw any light on the explosion of the gas main I tried a few 
experiments about a fortnight ago, an account of which may 
possess some interest. A piece of combustion tube i *93 m. long 
and 13'’5 mm. in diameter was closed at one end, and at 100 mm, 
from the open end of the tube a pair of platinum wires was 
sealed into the glas.s. The tube was filled over water with a 
rmxtuth of hydrogen and oxygen obtained by the electrolysis of 
dilute sulphuric acid, and Uie mouth of the tube closed with 
a plug of wet cotton wool. The tube was placed on the lawn 
and secured to a heavy weight by a piece of string tied near the 
open end; a spark from an induction-coil was then passed 


between the wires. The explosion of the gas blew out the plug 
of cotton wool and bent the platinum wires against the sides 
the tube, but the glass was not broken. The tube was again 
filled widi the mixed gases and closed with a cork, which was 
not forced tightly into the mouth of the tube. Tliis time the 
tube burst in the middle, leaving 78 m. of the dased end and 
*59 m. of the open end without damage. The cork was prdected 
some distance, bnt the wires were not bent by the rush of gas ; 
the closed end of the tube was only slightly moved from its 
original position by the explosion. 

Another piece of similar tube, but only about *88 m, in leng^, 
was next filled with gas and exploded in the same manner. The 
closed end was burst, and *475 tn, of the open end remained. 
In this case the cork was also projected, but the wires were not 
bent. The experiment being made at night, it was noticed that 
the flash was much more brilliant at the dosed than at the open 
end of the tube. A third tube of the same length as the first 
was next tried ; the cork was blown out, but the tul>e did not 
burst. It was again filled and the cork forced in tightly, but it 
was again projected. The third time a block of stone was 
placed a few millimetrea in front of the cork ; this prevented its 
projection, but the tube did not burst, being apparently of 
thicker glass than the previous tubes. In the last three cases 
the flash was brilliant in the half of the tube towards the closed 
end. 

The explanation of the experiments seems to be, that in the 
two tubes that burst the pressure produced by the explosion at a 
distance of about three quarters of a metre from the point at 
which the gas was fired was sufficient to overcome the resistance 
of the glass ; and in the case of the long tube, which burst in 
the middle, the release of the pressure prevented the closed end 
from being destroyed. If the tube had been much longer there 
would probably have been another place where the vimence of 
the explosion produced by the compression of the gas would have 
burst the tube. 

The press of work at the end of Uie term has prevented my 
carrying the experiments farther, but I intend to try the effect 
of an explosion in a long lead or composition pipe, when I 
expect to find several swellings or burstings of the metal at the 
points where the pressure is greatest. When the cx]>eriments 
have been made 1 ho|)e to be allowed to communicate them to 
you. Herbert McLeod 

Cooper’s Hill, July 245 


The Freshwater Medusa 

In Nature, vol, xxii. p. 241, Prof. Lankester asserts that I 
had in a previous number (vol, xxii. p. 218) incorrectly repre- 
sented him os holding that in Limnocodium the radial canals 
terminate blindly, and as denying the presence of a marginal 
canal. In proof of my inaccuracy he makes the following 
statement 

"A reference to Nature, vol, xxii. p. 147, will show that in 
my first publication on the subject I gave as a character of the 
new ^enug, ' Radiating canals 4, opening into^the marginal canal. 
Marginal or ring canal voluminous.’ I made the same statement 
in my communication to the Royal Society on June I 7 > and have 
not since deviated from it,’* 

I have read the article to which Prof. Lankester here refers, 
and which was published on tlie dale of the reading of hU paper 
at the Royal Society. The only allusions in it to this subject 
are the following 

** Radi AT INC Canals 4, terminating blindly at the maigin of 
the disk,” 

** Marginal or Ring Canal obliterated (or, if present, of 
very mlnme size).” Geo. J, Allman 

Storm Effects 

The storms about this part of Surrey have been lately local 
and violent, and the effects produced in some instances curious. 
Visiting a neighbour’s farm on Wednesday evening (aist), we 
found a field of standing wheat considerably knocked about, not 
as an entirety, but in patches forming, as viewed from a dUtanoe, 
circular spoU. 

Examined more closely, thc^c all presented much the same 
character, viz., a few standing stalks as a centre, some ^strata 
stalks with their heads arranged pretty evenly iu a diraction 
forming a circle round the centre, and outride these a circular 
wall of stalks which had not suffered. 

1 send a sketch made on the spot, giving am idea of the most 
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p«rfect of thoac jpatdics. The soil is a sandy loam upon the 
greensand, and the crop is vigorous, with strong stems, and I 
could not trace locally any circumstances accounting for the 
peculiar forms of the patches in the field, nor indicating whether 
It was wind or rain, or both combined, which had caused them, 
beyond the general evidence everywhere of lieavy rainfall. ITiey 
were to me suggestive of some cyclonic wind action, and may 
periiaps have been noticed elsewhere by some of your readers. I 
Guudown, Guildford, July 23 J , Kand Capron | 


J, Kand Capron 


The Inevitable Test for Aurora 

I HAVE not long returned from abroad, and have only re- 
cently had the opportunity of perusing in Nature (vol. xxii. 
pp. 76, 96, 145) the correspondence of Messrs. De La Hue and 
Muller, Prof, Piazzi Smyth, and Mr. Bachhousc on this subject. 

I do not understand Messrs. De La Rue and Mlillcr as claim- 
ing their electric dischni-ges to be in the nature of an actual 
auroral discharge, but rather that their cxi^crimcnts inform us 
inductively at what heights aurora? arc to be found. This, how- 
ever, doubtless assumes that the discharges in question and 
axirorae musit have something very much in common *, and Prof. 
Piazzi Smyth is quite to the point in remarking that unless the 
citron line (and, 1 would add, the red line) are present in the 
spectrum, the identity of the discharges with the aurora has not 
even a foundation. 

The fact is, that many of the electric discharges in air and the 
air gases, and the circumstances attending them — we may in- 
stance the onlinary tube glow, its change from rose-tint to violet 
under magnetic influence, the atira-arc accompanying the 
spark discharge under similar conditions, the dark space between 
the terminal and the glow, the change of colours in a hydrogen 
tube, and other appearances which I have not time to capitulate 
—so closely resemble auroral incidents, that one is quite disap- 
pointed to find on examination no concordance in the spectra. 
At the most, in a vague and unsatisfactory way one or two of 
the blue and violet linos in the aurora spectrum have been 
assigned to one or other of the atmospheric gases ; but as Prof. 
Smyth points out, the red and green giant lines of the spectrum 
Imve up to the present time found no ten*estrial analogues. I 
have examined the air spectrum and the spectra of the com- 
ponent gases of air under many various conditions, but always 
without success so far as these lines arc concerned. 

I have not, how’-ever, had the opportunity of doing this in the 
case of direct discharges from large secondary batteries ; and it 
would undoubtedly be a valuable addition to our knowledge of 
facts relating to aurora; if Messrs. De La Rue and Miiller would 
undertake this examination, and clear up matters in that respect. 
With regard to the heights at which aurorae obtain, the evidence 
is very conflicting. Certainly they have been seen very near the 
earth (“Aurora?, their Characters and Spectra,” pp. 37 to 40. 
Height of the Aurora). It is unfortunate that simultaneous 
observations of the auroral corona are almost entirely wanting. 

I think I once saw one in print, but missed it subsequently, and 
would be glad if any particulars could now be furnished me. 
Prof. Nevrton, by calculations based on observations of auroral 
arches in 28 auronc, has assigned a height of from 33 to 281 
miles, with a mean of 130 miles. 

Messrs. De la Kuc and Muller, I notice, deduce experimentally 
that at 124 miles no discharge could occur. As to whether the 
red or the white aurora is the nearesCto the earth, my impression 
certainly is that the apparently low-lying aurorae have generally 
been the white. 1 may instance the aurora seen by Mr. Ladd a 
Margate, *‘a white ray,” and that seen by me in the Isle of Skye 
in September, 1874, Lapland, too, the aurorm seem almost 
uidversally yellow, but it can hardly be assumed that they are all 
thirty-seven miles high. The apiiarently lower position of the 
red tint is by no means universal, and can hardly be relied upon 
as evidence on the point, especially when so many aurorfie arc 
seen m which it is wanting, I have great hopes, with a spectro- 
cope specially prepared for the purpose, of getting, the jAoto- 


gr^hed spectrum of an aurora. 

The rea line is of course out of the question, but judging from 
cxpcrimwits on gas tubes I think the green might be got, and the 
blue and violet I make in anticipaticm pretty sure of in the event 
of an aurora lasting some hours. The principle of the instrument 
h a long collimator, a single fluid prism, and a short focus- 


Experiment with Glass Tubes 

I HAVE just been repeating a very l>eautiful experiment of 
Prof. Quincke's which he showed me some weeks ago in his 
laboraton? at Heidelberg. "J'he experiment was, I believe, 
described in alx)ut two years ago, but I have not 

seen it noticed in English papers, and a few words about it may 
interest your readers. 

Prof. Qumcke, with a view to test the porosity of glass for 
gases, scaled up tubes in which hydrogen and carbonic acid were 
generated in great quantity, and weighed them from time to time. 
Up to the present time, as I learned from him, no loss of weight 
has been detected. He obtained, however, a very curious result. 
As 1 do not know precisely how Prof. Quincke filled his tubes, 
let me describe what I did myself three weeks ago, remarking 
that 1 have done nothing but attempt 
to repeat what he showed me in 
Heidelberg. 

X took a glass tube, AU, about S ^ i 

inches long and 5 inch in external ^ M 

diameter, wilh good stout walls. I 
closed the end a, and let the glass StPff 

fall ill at C, keeping it still very 
strong, and annealing vci'y carefully ^ 

at A and c. I introduced some sitl- M 

phuric acid into the part ca, care- 
fully keeping the neck c dry, and 
dropped into the part « c some frag- W 

ments of marble, previously washed, 
in order that no little particles shoukl 
tumble down through the neck, c, and 
commence effervescing liefi^rc I was 

ready, I then drew out the tube at n, making a small book, by 
which the tube can be suspended if necessary, closed it very 
strongly, and annealed the extremity carefully, wrapped the tube 
in cotton wool, and inverted it. The sulphuric aclu attacked the 
marble, and carbonic acid was given off no doubt in great 
quantity. 

For the first few days there w.is nothing ixarticiilar to be 
noticed. The tube w.as filled wilh a bubbling mass of liquid and 
white mud. J>attcriy, however, it has bt^tn to show the 
phenomena which Prof. Quincke observed. The liquid now no- 
longer wets the glass as it tlid at first, but creeps away from it, 
giving very much the appearance of the “tears of strong wine.” 
Day by day this is getting more marked, and 1 expect that 
soon, as was the case in the Heiciell)crg tubes, the acid will roll 
.about in the tulic like so much quicksilver. Meantime It is most 
interesting to watch. 

1 believe Prof. Quincke considers that a thick layer of ga$ is 
condensed over the surface of the glass, and that it is this which 
gives rise to the very peculiar capillary phenomena that present 
themselves. 

1 feel bound to remark that the experiment is one that ought 
not to be attempted without great care and caution, 

J. T. Bottomi.ey 

Physical Laboratory, University of Glasgow, July 1$ 


prdecting lens, used with rapid dry platca. 
Quildown, Guildford, July 23 


J. Rand Capron 


On the Colours of Double Stars 

If any light whatever has its intensity increased the effect on 
the eye is to add to the sensation a certain yellow element wbich 
I have accurately defined by experiment {Am, your, Sci,^ April, 
1877, vol. xiii. p. 247). A red light brightened becomes 
yellower, a green light yellower, a yellowish white less white, a 
blue or violet light whiter. The phenomena are described at 
length in Prof. Rood’s “Modern Chromatics.” The fact that 
an incandescent body becomes less red and more yellow when it 
is heated is probably due to this physiological principle. That 
the incandescent body ultimately becomes white is probably 
owing to some not understood modification of the principle for 
excessively bright lights. 

It follows that if two stars are of unequal brightness they ’will 
appear of different colours unless the (jualilies of the two lights 
have a peculiar relation to one another : and the brighter star 
will usually be the yellower. Accordingly, if we refer to Mr. 
Burnham's lists of binaries recently published by Prof, Holden 
{Am. your, iir^.,'June, i88o, vol. xix. p. 467) we find that although 
differences of colour are so little distinguished that three-quarters 
of all the pairs are considered to be of the same colour, yet of the 
twenty-four pairs which differ in brightness by two magnitudes 
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or over, not one is considered to Tiave comi>onents of tlie same 
i«dcmr. And of the forty-two pairs which are said to be of 
<iiiferent colour all bui two have more yellow in the brii^ter, so 
much so indeed that it is possible to suppose that the flilFerence 
of brightness is the chief cause of tlie difference of colour. The 
two exceptions are : — 

No. 23, € Jn^i’/is A. erp C.'eriilca 13 . eq. Crcrnlea 
No, 43. 507 A. Blanche II. Cendriolivatre 

There evidently sonic error nbotit No. 23. Either the 
colours are WTong, or it is wrongly stated to Jiavc differently 
coloured components. In Kd. 42 it is ditlicult to say which 
component is more yellLiw. Although, then, it is certain that 
other causes largely affect the colours of stars, yet difTcrenccs of 
brightness seem to hav’-c the greatest effect in producing the 
apparent dill'ereuccs in the colours of double -stars. 

Prof, J J olden comjiares the colours of bright and faint stars to 
those of a more or less hot incandescent body. But in the latter 
case the dimmer light is accompanied with redness. Wc know 
that this is not the case with the light of our own stin ; for of a 
while surface, upon ])art of which the sun shines, while the rest 
is in shadow, the darker ijart is bluer. In the same way, of the 
forty bitiaries of which the brighter component is the yellower, 
there arc thirty-seven in which the fainter is bluer, and only 
tliree in which it is distinctly redder. It appears, therefore, that 
most double -stars flo not differ greatly in colour from our 5un, 
and do not shine with the strongly red light of an incandescent 
solid. C, S. Peirce 

Paris, July 20 


Coffee.Dlsease in New Oranada 

Thk following information about what appears to Ijea new 
disease of the coffee-treo is taken from an oihcial letter written 
on April 29 last by Mr. C, Michelsen, Commissioner of Agri- 
culture at l.lugot;'i, to Mr. jos6 Herrera, Vice-consul of New 
Granada in this city. vi ho sent me n copy of it, requesting me 
to give him my opinion about the disease. 

At first there appear on the leaves .small sj>ols of a light- 
greenish colour, which in two or three days turn hrowmah, 
and then apiiears on each of them a funj-pis dhntkd m ihne or 
tnm'iii t^emish*ygl!aw drtimJtes, This fungus is said to be phos- 
phorescent at night, and in places where it is 7/ciy common a 
phosphoric smell h noted (i ) After some days the di.scased leaves 
fall off; the fruits, which also are attacked by the ywasite, 
follow very soon, and the trees are left quite liare. They form, 
lK)WCvev, new leaves after some months, but those are again 
attacked by the fungus*. 

The disease in reported to be more frequent in damp places 
than in dry ones, its ravages being greatest in plantations where 
the trees arc planted rather close. The fungus has aUo attacked 
the shade trees, C5i>ecially the {Inga sp.). 

Though the descriiHion is far from being .satisfactory, I think 
if ifi pretty clear that the Airigiis h not the IJemiUia zmlaUix of 
Ceylonese eelebrily. However it bears a great resemblance to 
it, .so that 1 recoimnended to employ fiimigaLioiis with sulphur 
under the kind of Urge umlirella proposed by Mr. George Wall 
(Nat a RE, vol. xix. p. 423). Tlie unusually rainy weather in 
the last year has very likely much to do with the siJi'cad of the 
disease, which at the ^eame time is a new proof of the eminently 
filial consequences resulting from close planting, 

I have asked for dried specimens of diseased Icave.c, in order 
to submit them for examination to a competent mycologist. 

Cnraca.s, June 26 A. Ernst 


Toughened Glasd 

IbiOBABEV the accident mentioned by Mr. Noble Taylor is not 
exceptional, as a .similar one happened to a member of my own 
family. She was about to take a scidUtx-powder, and had pouted 
the contents of the bke paper into a tumbler of toughened glass 
half filled with cold water, and was stirring U gently to make 
the powder dissolve, when the tumbler ffew into pieces wifh a 
abarp report. There was no fire or Imnp in the room at the 
time. Some of the fragments flew to a. distance of three ©r four 
feet. The tioOom of the tumbler was not altogether fractured, 
but cracked into a number of little squares, which cowM be 
se5>arated readily. T. B. SbraOUJE 

Edinburgh, July 20 


The sastie accident occurred to me a few nights ago as hap- 
pened to your correspondent, and I caimot help thinking thit 
the spoon had most to do with the pheuamenon* 

In A hot room 1 had just finished what is usually called a 
‘Hemou scmash,” i.e.p the juice of a lemon and a little white 
sugar, with a bottle of soda-water, a lump of ice being put 
into the mixture. I was talking at the time, and ao held the 
empty glass with a spoon in it in my hand for a second or two, 
when suddenly it went off in my hand into thousands of pieces, 
none larger than an inch or so. 

I picked up one of the large^^t and thickest pieces, and found 
it to be so thoroughly diidnt^rated that 1 broke it up with my 
fingers into about a hundred small pieces, and might have done 
more. This disintegration seems to be a natural property of 
toughened glass when broken, but I never before saw a case of 
its breaking up without being struck. I do not think that usually 
such occurrences are dangerous, on account of the entire destruc- 
tion of the fabric. J. C. J, 


Large Hailstones 

On Tuesday, July 13, at 2.30 p.m., hail began to fall heavily 
in this neighoourhood. A thunderstorm vzaa at the time ap- 
proaching rapidly from the north-east. I was struck with the 
extraordinary sire of the stones, and going into the open air I 
collected six — the first th.it came to hand- — in an acatralely-tared 
glass, and weighed rapidly. The six stones weighed 5*766 grams. 
The average weight for each stone was therefore ‘961 gram, or 
t4'S grains. A pane of glass in a skylight window had a hole 
driven through it by one hail-stone. George Paterson 
B orax Works, Old Sw'an, Liverpool, July 14 


CUATEL, jEasEV. — Idcase send exact addre>:.s. 


PAUJ. BnOCA 

T he sudden death of the eminent French anthropolo- 
gist, Dr. Paul Broca, which w^e announced a fortnight 
since, is an irreparable loss to science, and for the French 
medical and anthropological schools particularly. 

Prof. Broca, born m 1824 at Foy la Grande(Gironde), 

w^as a senator, vice-president of the Academy of Medicine, 
officer of the Xxgion of Honour, and member of several 
learned societies. Since 1846, the year in which he was 
promoted Aide d^anatomie, till 1880, when he died as a 
j?rofessor of surgery, during nearly thirty-four years the 
life of Dr. Broca has been an uninterrupted consecration 
to science. A rapid review of his scientific work, espe^ 
cially of what he did for anthropology, will show how 
indefatigable was his zeal; how well his life has been 
spent. 

Broca^s publications on various subjects in anatomy, 
surgery, and anthropology arc innumerable, especially his 
contributions to the last-mentioned subject. One has only 
to open the numerous volumes of the Bulletins of the 
Paris Anthropological Society, of the Me/msires the 
Bevue d' AnthropoUgi^ and other scientific journals, to 
get an idea of Broca's immense activity. In 1856 he 
published his famdus ^^Traiid des Andurismes,'^ which, 
with his " Traitd dcs Tumeurs/' published in 1866, constitute 
his principal medical works. The former opened a new 
era in the treatment of these affections ; in the latter 
Broca expounded the historical evolution of the Icnow- 
ledge of tumours and their treatment in so able a manner 
that it has hitherto not been surpassed. 

In 1 861 Broca made his xemarkable discovery of the 
seat of articulate language at the third frontal convo^ 
iution of the left side of the brain. Moreover in later 
years Broca devoted himself to the study of itfee bfai ns 
of man and animals, ^eatly comributing to om: toow» 
ledge on that subject. The Betme d^Anlhrc^plt^ ptt eo n- 
tfldns many of the results of these studies j jFor mSkUfice, 
**Sur la Topogra|ffiie cranio-iwh'dbnile,^ '"Utude sur le 
Cerveau du Gorille,’’ ^Anatomic coi^pardc des Qrcott" 
volutions c< 5 r^bmles,’' ‘‘Localisations c^rdbrales,*' dec. 
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His treatise ** Dcs PhenomAnes d'Hybriditd dans le Genre 
humain" appeared In J85S and 1859, and in 1864 was 
translated into English. 

Among the great number of memoirs may further be 
mentioned: “ UIntelligence des Animaux et le K^gne 
humain,” ^*La pr<?tendue Degdnerescence de la Population 
francaisc,” a brilliant plea for the French nation, 
" L'Ordre dcs Primates : Parallelc anatomique de THomme 
et des Singes/’ Recherches sur Tlndice Nasal,” “Etude 
sur la Constitution des Vertfebres cau dales chez les Pri- 
mates sans Queue/’ Les Troglodytes de la^Vdz^re,” “ La 
Race Celtique aucienne et modemc/’ “ Etude sur les 
Froprii^tds hygromdtnqucs des CrA.ncs/* “Sur TOrigine 
et la Repartition de la Languc basque,” “Recherches sur 
Plndicc orbitaire,” “Sur 1 ’ Angle or bito- occipital.” 

The practical results of a good deal of Dr. Broca’s 
anthropological researches are found in his “Instruc- 
tions,” forming two separate volumes ; one, for the anthro- 
pological study of the living, appeared for the first time 
m 1064, and has been re-edited several times since; the 
-other, particularly on craniology and craniometry, was 
published in 1875. Another valuable memoir is that on 
the /* Indices dc Largeur de TOmoplate rhez T Homme, les 
Singes et dans la S< 5 ne dcs Mammif^res,” in which he 
opened up new views on the comparative anatomy of 
races andt mammals. One of Dr. Broca’s last works was 
his important study on the “ Variations craniomdtfiques 
ct de leur Influence sur les Moyennes/’ &:c. 

The greatest glory of Broca is perhaps the foundation 
of the Anthropological Society of Pans in 1859. The 
perseverance and talent of the founder surmounted all the 
difficulties and troubles of every kind which threatened in 
the beginning the existence of the society, which now, 
after nearly one-and- twenty years, is flourishing as one of 
the first learned societies in Europe. During these long 
years Broca was the soul of the anthropological move- 
ment in Fnance ; nay, we may say that his influence 
extended far beyond his own country, and that the study 
of man in other civilised countries has been followed 
after his method. In reality Broca was at the same lime 
the founder of a new and excellent anthropological 
school : his method of anthropometry, &c., as expounded in 
the “Instructions” above-mentioned, is now followed by 
the great majority of anthropologists. But this was not 
enough for the indefatigable zeal of the eminent scholar ; 
in 1872 he commenced to publish the Ivcvuc d" Anthro- 
pologies one of the best organs on the science of man. 
Many of his own works have been published in it. 

Broca’s last and greatest work was the foundation in 
1876 of the now celebrated Ecole d’ Anthropologic in 
Paris, with a first-rate museum, laboratories, library, and 
a complete course of anthropological lessons given by 
more than half-a-dozen professors, among whom are 
de Mortillet, Bertillon, and Topinard. Broca himself 
taught the comparative anatomy of the Primates. 

The laboratories above-mentioned bq^long at the same 
time to the Ecole pratique des Hautes Etu^s since 1878. 

Broca, thq scholar, philosopher, and statesman, died on 
the field of honour, in the miast of his work, in the vigour 
of life. Though dead, his work will never perish ; man 
dies, but science remains. His illustrious exanmle Avill 
^tinue to enlighten the path of those who follow the 
imperishable footprints he has left. 

H. F. C. TEN Kate 


THE tmOLWICH GUMS 

A PETITION signed by several men well known in 
the field of mechanical science and presented to the 
House of Commons last week contains many points to 
which It is imporUnt that puMic attention should be 
directed. The memorialists state their belief that the 
eystem of heavy ordnance now in use and known as the 
woolwidh system is inefficient ' and dangerous, that, con- 


sidering the increasing dependence of the nation for food 
supply upon its command of the sea, it js evidently unsafe 
to neglect any of the opportunities which the mechanical 
skill and manufacturing resources of the country afford 
for securing the best weapons of offence and defence for 
our fleet and our army; “that, having regard to the 
advances constantly being made by private manufacturers 
in this and other countries, and to the ordnance actually 
in use or in course of construction for the other Powers of 
Europe and America, your petitioners look with dismay 
upon the defects of the English heavy guns, and they are 
or opinion that tliese defects .seriously endanger our naval 
supremacy and our national safety.” Further the peti- 
tioners maintain that it is not right that the heads of the 
manufacturing department, which is in competition with 
outside manufacturers, should be the official advisers of 
her Majesty’s Government as regards new inventions, 
and that the defects in our present system of ordnance 
arise and arc likely to continue from the absence of 
independent criticism, and in consequence of the 
technical advisers of the Government being the same 
persons ns those who either are or have been in charge 
of the manufactories responsible for these defects ; thkt 
there are in existence several systems of oidnance superior 
to the Woolwich system, and that it is of national import- 
ance that private establishments for the production of 
arms of all kinds should be encouraged and should not 
be crushed by giving a virtual monopoly to the Govern- 
ment establishments, but that the private trade and the 
Government factories should rather serve as reserves to 
one another. 

The principal issues thus raised may be very shortly 
stated. If we want the best guns, can they be obtained 
better from a Government manufactory carefully fenced 
round by official jealousy, or can a better article be pro- 
cured by open competition amongst private manu- 
facturers ? Is it impossible for the technical advisera of 
the Government to select from the enonnous mass of 
inventions and improvements offered to them those of 
real value ? And further, do they, or would they make this 
selection if it were in their power ? It has often been 
objected that the great quantity of suggestions nnd 
friendly advice constantly being received renders it quite 
impossible to treat them with adequate discriminatlcm ; 
but if the officials intrusted with this work were only pos- 
sessed of a thorough scientific knowledge of meckanical 
principles, we believe that nine-tenths of the worthless 
schemes could be at once rejected, so inevitably does the 
mark of the circle- squarer appear in his work to one who 
knows where to look for it. 

Respecting the remaining 10 per cent, of inventions 
and improx'ements, it v'ould probably require somewhat 
greater practical Judgment to decide which were worth 
further investigation ; but while we do not for a moment 
suggest that the whole of these should be examined and 
tested at the expense of the tax-payer, it is at least not too 
much to expect that an obviously good design should not 
be rejected with an official reply, inventors are probably 
tltc most persevering of all men, and, fortunately for the 
cause of progress, though not perhaps for their own ad- 
vantage, they have a greater belief than any one else in 
the results they hope to obtain ; but it is hardly to be ex- 
pected that they will bestow their whole powers of per- 
suasion on the authorities of their own country when they 
plainly sec a more open field abroad. 

For instance, there can be little doubt that the White- 
head torpedo might have been a secret cxclusrv<fly the 
property of this country if the inventor had been afforded 
a fair investigation ; ^ain, it would be interesting to 
know whefher the Russian Government required as much 
persuasion to induce them to adopt the Moncritff hydro- 
pneumatic gun-carriage as has been expended ia hringiog 
rt as far as the “experimental” stage in our own service. 

That many inventors have had a short innings at Uie 
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hands of the War Department is to be plainly seen in 
the collections of what arc merely regarded as useless 
eccentricities at Woolwich and Shoeburyness, but it is 
very Improbable that most of the lessons to be learnt 
from these have ever been appreciated by those who were 
responsible for their rejection* Has it not taken twenty 
years for the system invented by Robert Mallet of build- 
ing up a massive piece of ordnance capable of being taken 
to pieces to facilitate transport, to at length bring forth 
the present seven-pounder screw gun, which can be carried 
in halves on the backs of mules ? It would be interesting 
to know whether any private dnn in this country, if they 
had received the order, could have manufactured and 
proved a train of siege guns on similar principles, and 
capable of as easy transport as the inodern field gtin, and 
which would have considerably facilitated Gen, Stcwart*s 
advance to Cabul, 

It can of course be urged with some show of reason 
that, considering the enormous supply of most patterns of 
guns and the vast quantity of ammunition required 
throughout the Empire, great inconvenience would result 
from too great a multiplicity of designs ; but to con- 
tinue the manufacture of an inferior pattern for this reason 
when a better one is procurable appears to us only to 
make the evil greater wen the former has to be finally 
abandoned as obsolete. Thus we suppose it must have 
been obvious to a great many persons for the last five 
years that the days of heavy muzzle-loading guns for the 
navy were numbered, from the difficulty or impossibility 
of giving sufficient length of bore for the consumption of 
large c^rges of powder while still enabling the gun to be 
fought in a turret. All possible ingenuity was then ex- 
pended on shortening the recoil and on mechanical 
systems of loading in a confined space, with results 
titot might have been incalculably disastrous had this 
country been involved in war previous to the terrible 
accident on board the Thunderer; all this too while 
we believe a suitable pattern of breech-loader was in 
the bands of a private firm and had been tendered 
by them for adoption by the War Department If 
it could be shown that a Government factory could 
alone turn out guns of the best manufacture, superior to 
anything that could be produced by private establish- 
ments, the logical sequence would be that armour plates 
and marine engines and the ships themselves should all 
be provided in the same way. 

The effect of a Government monopoly on the foreign 
trade of a manufacturer is too well known to require 
demonstration; but if the encouragement of private 
establishments for the production of all kinds of arms 
and warlike stores shoiud result, as it doubtless would, 
in a larger trade with foreign powers in these manu- 
factures, while we should profit by their custonx in time 
of peace, they would not only find themselves in the event 
of war with this country cut off from their supply of fresh 
arms and ammunition, but the whole of our own increased 
production would be available for national defence. 

If such an inquiry as is sought for in this petition be 
instituted by the present Government, conducted not only 
by officers of the army and navy, but also under indepen- 
dent scientific advice, we believe that numerous articles 
of belief and revered principles of construction will be 
shown to have been long exploded and will have to be 
at once abandoned. We shall then probably find the 
Woolwich system of rifling with increasing pitch and 
studded projectiles giving place to the poly-groove of 
uniform pitch with rotation by gas- check which has been 
under consideration for years, and is yet scarcely recog- 
nised; we may even take a hint from the Chinese Govern- 
ment, who, by applying to Sir William Armstrong's firm, 
have for more than a year been in possession of four more 
powerful guns than any afloat in our most recent ironclads; 
we ahould perhaps find that a system of breech-loading 
is ready for adoption solving most of the difficulties ot 


turret and casemate defence, and that a trustworthy 
type of hammered steel is ready at hand to be substituted 
for the welded coils of wrought iron at present in use. 

If it should be found that our Government establish- 
ments have been suffering from a slow process of crystal- 
lisation, they might be resuscitated by being placed in 
keen competition with private firms whose very existence 
depends on their unceasing activity, or at the least it 
would be ascertained whether in a critical time the 
country would have to depend entirely on the Royal Gun 
Factory, or whether some of the old firms who in former 
years fought so hard for a share in the work have not 
forgotten their skill. 


UVINQ ON WATER 

H OW long a man can live on water alone is now the 
subject of an experiment in New York, A Dr. 
Tanner from Minnesota is devoting himself to this trial. 
Tanner declares that he can live for forty days without 
food, and is proving, or trying to prove, the truth of the 
hypothesis on his own unfortunate person. He is re- 
ported to have got through twenty- eight days of his 
endeavour, and still to be alive and comparatively well. 
On the tw^entieth day his pulse was 76, his temperature 
98*405, and his actual weight 132 lbs. On the twxnty- 
eighth day his weight was 130 lbs. He lost 27^ lbs. in 
the first nineteen days during which he fasted, and then 
ceased to waste at the same rate. The latest report we have 
of him states that he is cheerful, active, and, notwithstand- 
ing abundant medical opinion to the contrar>', confident 
that he should continue to the end of the time named for 
the experiment. Of food of the solid kind he touches 
none ; of drink he partakes of water and nothing else; 
water and air will, he maintains, sustain him, and 
that notwithstanding exertions from riding and other 
exercises. Dr. Tanner is not original in thk mode of 
attempt upon his own life. In the TransacRms of the 
Albany Institute for 1830 Dr. McNaughton reported the 
history of a man named Reuben Kelsey, wbo on July 2, 
1829, declined eating altogether, assigning as a. reason 
‘‘that when it was the will or the Almighty that he 
should cat he would be furnished with an appetite.*"* 
McNaughton’s account of this man is singularly inter- 
esting. We have not room for all the details, but it 
may be told in brief that Kelsey continued to live for 
fifty- three days ; that he went out of doors and walked 
about during the greater part of the time, and that he was 
able to sit up in bed until the last day of las life. During 
the first three weeks of his abstinence he fell away very 
fast, but aftcrw'ards did not seem to waste so sensibly. 
Towards the close of his days the colour of his flesh was 
blue, and at last blackish, His skin was cold, and he 
complained of chilliness. His general appearance was so 
ghastly that children were afraid of him. Of tliis he him- 
self seemed to be aware, for it was not uncommon to 
observe him covering his face when strangers were passing 
by. At the time of his death Mr. Kelsey was twenty- 
seven years of age. The writer of this notice once attended 
a gentleman, who, for a nearly similar reason as that 
assigned by Mr. Kelsey, abstained from all food, except 
water, for even a longer period, viz., fifty-five days. In 
this instance the wasting was most observed in the first 
three wrecks of the fasting. From this it will be gatheresl 
that Dr. Tanner may live to the full extent of forty days 
on water without being suspected of having been the 
subject of a miracle. It is against the success of bis 
experiment that he shbuld be expolsred to an amount of 
excitement and vexation that must reduce greatly the 
Vital power, but for all that he may possibly survive the 
ordeal. The grand question is how he will cry back 
again. The facts of these examples, painful as they are, 
are not without their use. They indicate that water 
being admitted into the body, life may go on for periode 
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far beyond any that might be expected, and they expose 
altogether the fallacy about the value of alcohol when 
with large quantities of water it has been administered as 
a supposed life-sustaining food 

B. W. R. 


WATERFOWL^ 

O NE of the principal objects of these lectures being 
the illustration of the animals exhibited in the 
Society's Gardens, I have selected for my address to you 
this day the subject of Waterfowl,” by which 1 mean 
the AnsereSf or family Anaiidce, of naturalists, commonly 
known as ducks, geese, and swans. Three familiar 
species of domestic birds, the names of whkh I have just 
cited^ belong to this family, and have been known to us 
since the times of the Romans, and a fourth, the Mus- 
covy duck, has been added to the series since the disco- 
very of America. Besides these four domestic species 
nearly all waterfowl show great aptitude for semi-domes- 
tlcalion. When pinioned and put in small ponds, and 
supplied with food and shelter, most of them will thrive, 
and many of them will breed in captivity. 

The acquisition of waterfowl has long been a subject of 
special interest to this Society. In 1830, in the first list of our 
animals ever published, I find thirty species of waterfowl 
included, which are the Orinoco goose, Man- 

darin duck, and the Cercopsis goose. In 1844 I find 
twenty-six species included in the catalogue of the animals 
then living in the Gardens. About that time the thirteenth 
Earl of Derby, then president of this Society, was the 
great patron of waterfowl, and, by means of collectors 
and agents in all parts of the world, brought together in 
his celebrated menagerie at Knowsley one of the finest 
collection of these birds ever made. At the disposal of 
the Knowsley menagerie by auction in 1851, examples of 
5 1 diflferent species of waterfowl were sold, many of which 
had been bred in the Knowsley Gardens. 

Since that period the Zoological Society, having become 
the possessor of some of the choicest s^cimens sold at 
Knowsley, has taken up the subject of waterfowl with 
increased vigour, and has succeeded in adding consider- 
ably to the list of introduced species. During the past 
twenty years there have been exhibited in the Society's 
Gardens examples of 86 species of this group of birds, 
and at the present time the collection consists of not less 
than 270 individuals, referable to 53 different species, 
forming, as we believe, the finest living series of these 
birds now in existence. The zoological gardens of 
Amsterdam, Antwerp, and Berlin, and the Jardin 
d'Acclimatation of Paris have also excellent collections 
of waterfowl, and have succeeded in breeding some 
species which have obstinately refused to avail them- 
selves of the inducements we have offered them in these 
Gardens. But in extent and variety I believe our series 
remains pre-eminent 

The total number of species of the family Anatidse at 
present recognised by naturalists is about 175 ; of these 
some 94, or more than half, have been at various times 
represented by specimens held in captivity either in our 
Gardens or elsewhere, and of the species thus exhibited 
no leas than 50 have paired and produced young. 

sub-families into which, as 

will be seen by the Tabic, the Anatidae are divisible, ; 
the Anatina or geese, swans, and river-ducks show 
the grea^st aptitude for this kind of semi- domesti- 
cation. The sea-ducks, lake-ducks, torrent-ducks, and 
mergansers arc much more wild in their nature, and do 
not thrive nearly so well in confinement. Of the 31 
known species of sea-ducks {Fuligulinc^') but 13 are known 
to have been exhibited in zoological gardens, and of 
these only 5 have reproduced in captivity. None of the 

* Abstract of a *' Davi» Lecture *’ jfiven before the XooloKiraJ Soe’ety of 
IvDodott, July 8 , 1880, by V. U Sclatcr. I'.H.S., Secretary ta the Society. 


lake-ducks {Erismatunna:) or torrent-ducks i^MergatieU 
tince) have ever been introduced alive, and none of the 
Mergansers i^Merginci) have been bred in captivity, 

T&hlc of WaUr-foVil 
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although examples of three species of the last-named 
group have been occasionally exhibited. 

Of the geese (.^4 nserinco\ on the other hand, which number 
some 38 known species, no less than 25 have been intro- 
duced at various times, and of these 14 have reproduced ia 
captivity. Amongst these one of the best introductions 
effected by the Society is that of the Magellanic or 
upland goose, of which examples were first received in 
*8S7» presented by Capt. Thomas Moore, at that time 
Governor of the Falkland Islands, in which settlement, 
as we know from no less an authority than that of Mr. 
Darwin, the upland goose is a familiar species. The 
upland goose commenced to breed with us in T 863, and 
has continued to do so with tolerable regularity ever 
since; it has also hybridised in this country with the 
closely-allied form from Chili, which has been called 
Bernida dispar^ and of which many examples have been 
received by the Society in recent years. 

Besides the upland goose, the allied ruddy-headed and 
ashy-headed geese of Antarctic America have been ac- 
quired and successfully bred. The ruddy-headed goose has 
unfortunately been lost, and requires reintroduction, but 
its ashy-headed brother remains a denizen both of these 
Gardens and also of similar establishments on the 
Continent. 

Passing on to the swans, we find that a still greatei 
degree of success has been obtained in the acclimatisa- 
tion of these birds. Ten species of swans arc recognised 
by naturalists, of which eight have been introduced into 
zoological gardens and five have been bred in captivity. 
Besides the common tame swan which is upon every 
piece of water, the ponds of our Gardens contain 
at the present time examples of the hooper, Bewick's 
svran, trumpeter swan, black swan, and black-necked 
swan, and but a short time ago we had also examples of 
the beautiful Coscoroba swan of Antarctic America, 
remarkable for its coral-red bill. Of all these the most 
engaging is perhaps the black-necked swan, originally 
obtained by the late Lord Derby from Chili, and first 
acquired by this Society at the dispersal of the Knowalev 
collection m 1851. A pair of these Sbirds first bred with 
us in 1857, and the species has continued to do so with 
more or less regularity ever since that date. 

The river-ducks {Anatuta’)^ which succeed the swans 
in theaiatural series, are the most numerous group of the 
family. Of the seventy-five known species of river ducks 
forty-three have been introduced into captivity, and 
twenty-five have been successfully bred. Of these I will 
call particular attention to two which have been recently 
added to the list of introduced species, and are charming 
representatives of the group. 

The rosy-billed duck of South America was first intro- 
duced by this Society from Chili in 1867, but only, un- 
fortunately, in the shape of a single male. In 1870, 
however, we obtained examples of both sexes from the 
same locality, which began to breed with us in 1873. 
Since then young ones have been hatched nearly tvevy 
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yeai' itr tfie Stwriety’ 5 GanleDs^ and we have been able to beth^ seoces were presented to w by Mr. J. G. TeOey j the 
sttp^y itiaiiy of the aardcHS and collections on the Con^ species first bred in the Gardens iit May, and, 
titient with pairs of this fine species* assisted by the arrival of subsequent specimens, has 

Another successftd introduction, from a very different continued to do so ever since, so tlmt we have been aWe 
quarter of the globe, has been the paradise duck of to supply many of our friends and correspondents on the 
New Zealand. The so-called paradise duck belongs to Continent with examples of this duck, which now be 
the genus Tadoma, or shield-drake, and is remarkable, as. considered as firmly esUblished in the gardens ol Europe. 
I believe we were first certainly able to ascertain from. Amongst other fresh^watcr ducks which have been suc- 
our living specimens, for the black head of the male cessfully aedimatised in the same way within recant 
being replaced by a brilliant white in the female. What years I should also notice the Chiloc widgeon and the 
is stul more remarkable however is that in this bird the; Chilian pintail, of Antaraic America, the spotted-billed 
young in both sexes, contrary to what usually obtains duck of India, and the Brazilian teal, all of which have 
amongst the whole class of birds, have the plumage of of late years bred freely in the Society's Gardens, 
the male parent, the female birds putting on the white I will conclude with a few remarks upon the geo- 
head only after the first moult. The paradise duck, was graphical distribution of the Anatidae. 
first ol^ined by the Society in 1863, when specimens of In treating of this part of the subject I find it impov 



Fia. X.— UjiUnd Goose. 


aiblc to separate conveniently the Pdaearctic and Nearctic i of the 38 known species of geese 20, out of the ro known 
species, or those of the northern parts. the Old and swans 7, and of the 31 known sea-ducks not less than 26- 
New World. So many of the high horfliern species are belong to tliis category. Gf the whole number of 174, 
circumpolar or common to both contineitts, ana so many gcneiwlly recognised species of Anatidae, 77 mar, I think, 
other of the Palsearctic species have closely allied (in be best set down as Arctic, although some of them; 
some cases barely separable) representatives in the as Tackma FuHgnla rujfna, and Marmnronetta 

Nearctic area, that it is much more natural to unite these anptstirosfrisy cannot be strictly so termedj as they in- 
categories into one group as "Arctic Anatidae" Adding habit only the temperate portitms of the Palieirctic 
to this the other four generally recognised divisions, we region. Very many of the Palasanrtic species also, as 
shall find the Anatidoe come out, somewhat as follows, in will be noted below, gO far south in winter and intrude 
five great geographical gro^s far into the vEthiopian, Indian, and Neotropical regions. 

I. Arctic ANAnD:/E.-“The Arctic AnatidEe are by IL iExHroRUN AitATiDi®:. — Under this bead T place 
far the most numerous of all the five groups, these birOT only those species tliat live all the year round, and breed 
with their thick covering of feathers, and aquatic habttSy within the .Ethiopian i^gitm. These are about twenty- 
being naturally adapted to cold and wintry climates. Out two in number. 
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Fiu a.-~Rosy4 

In winter, as will be seen by Heuglin’s recent works, 
many of tbe Palearctic Anatida? penetrate into Eastern 
Africa, 

III. Indian ANATiD^..--In this category again I 
include only species that are permanent inhabitants of 
some parts of the region. They are not numerous, con- 
sisting only of twelve species. 

Amongst these there is only one peculiar generic form, 
Moefonessa* 


In winter, however, a host ot immigrants from the 
north invade the Indian region. Jerdon gives us accounts 
of upwards of twenty northern ducks and geese which 
arc found in various parts of the Indian peninsula in the 
cold weather. 

I V.-— Australian AnatiD/R.— As we advance farther 
south the Anatidse commence to increase again. Instead 
of only twelve native species wc find the number in the 
Australian region running up to twenty-nine. The greater 
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Firt. j.— Paradise Duck. 


number of these are found in Australia itself, that great 


^ Among these there are no less than' five generic micmo- 

ctnMinent, although so dry and arid, being well supplied 1 typic types peculiar to Australia, namely, Ans^anas, 
with waterfowl. Cireo^u^ McdacorhynckuSy and Bkmra. 
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proceeding to the outlying parts of the Australian region, 
we dnd New Zealand also well provided with Anatid^, 
nine species being comprehended by Dr. Buller in his 
lately-published work on the birds of New Zealand, while 
the adjacent Auckland Islands are tenanted by two very 
peculiar ducks, quite unknown elsewhere, namely Neso- 
netta aucMandica and Merj^us ausimtis. 

In Polynesia Anatidae are scarce, Dendrocypta vagans 
and Anas superciliosa being the only species known until 
we come to the Fanning group, where the peculiar 
Chauhlasmus couesihas lately been discovered. 

In the Sandwich Islands two peculiar species occur, 
Bcmicla sandvkensis and Anas wyvilliana, 

V, Neotropical ANATiD.T:. --The Neotropical region 
is better supplied with Anatido; than any other of the 
divisions here adopted except the Arctic, thirty-nine spe- 
cies beinp specially attributable to it. Besides these, as 
Mr. Salvm and I have shown in our articles on the Neotro- 
pical Anatidae published in the Society’s Proceedings for 
1 876,* twenty-three of the Arctic Anatidae ore more or less 
regular visitants to it during the winter season. 

The generic types of Anatidae restricted to the Neo- 
tropical area arc four, namely, Heieroneiia^ Cairim^ 
TachyereSy and Mergancita. There arc, however, only 
six species belonging to these peculiar genera, so that the 
mass of the Neotropical Anatida; belong to Arctic forms. 

On the whole the Neotropical Anatifauna (if such an 
expression be allowable) is not so peculiar, as that of 
Australia, where there are five generic types not found 
elsewhere. In true Anatidae the Neotropical region is 
specially rich, possessing twenty-three species against the 
Arctic eighteen. 

In FuliguliHcCy on the other hand, it is very poor, 
having only one species jigainst the Arctic twenty- six. 

In concluding my lecture I would venture to urge those 
who have friends and correspondents abroad, or who are 
so fortunate as to travel themselves, not to let any oppor- 
tunity pass of adding to the Society's living collection of 
Waterfowl. In a paper recently read before the Zoolo- 
gical Society I have given a complete list of the known 
species of these beautiful birds, and an exact account of 
the introduction of each species that has been obtained 
alive, and if not, where it is to be found. I shall be happy 
to supply any one interested in the subject with a copy 
of this paper when in type, as it will shortly be. Mean- 
while I may venture to specify some of our principal 
desiderata in different parts of the world. 

1. Freshly-imported examples of the Cereopsis goose of 
Australia to cross with the present European stock, 

2. Examples of the Bernicla cyanoptera of the high- 
lands of Abyssinia, never yet obtained alive. 

3. Examples of David's swan if y gnus davidi) from 
Pekin. Even skins of this little known bird would be 
very desirable for our museums. 

Specimens of the canvas-backed duck and smaller 
white swan {Cygnus americanus) of North America. 

5. The pink-headed duck of India, of which we have 
only yet received a single pair in 1874, 

6. The Radjah shieldrakc of Queensland {Tadorna 
radiah\ a most beautiful species allied to our Tadorna 
vulpanscK 

Any examples of these species would be most gratefully 
received by the Society for their living collection. 


NOTES 

As we have already intimated, the German Association of 
Naturalists and Physicians meets at Danzig from September 18 
to 24. Contributions from non-German workers in science are 
earnestly asked for, and wc ore sure that any foreigners who 
desire to be present at the meetingwill receive a heany welcome. 
Applications for quarters should be made before September 10 
to Herr L. Biber, Brodbankeagassc 13, Danzig, Besides the 
* Revision of the Neotropical Anatid», ZooL 1876. p. 358. 
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usual excursions, concerts, and other social gatherings which the 
Germans know how to manage so well, there will be plenty of 
work in the twenty-three sections. Among the public lectures 
to be given are the following i — On September 8, ** On Writing, 
Printing, and the Prevailing Shortsightedness,” by Dr. Plermanu 
Cohn of Breslau; '*On some Characteristics of Cell-life,” by 
Dr. Strasburger of Jena. September 21 — **The Food of 
Marine Animals,” by Dr. Moebius of Kiel; “I'he Statics of 
Continents and the alleged decrease of the Water of the Ocean,” 
by Dr. Jentzsch, of Kbnigsberg ; *«The Scientific Standpoint 
of Psychiatry,” by Dr. Wernecke of Berlin. September 24— 

“ Polar Expeditions or Polar Observatories,” by Dr, Neumayer 
of Hamburg ; ” Foreign Domestic Birds, with special reference 
to the scientific results of their Breeding,” by Dr. Carl Russ of 
Steglitz, 

Much capital is being made out of the reports of some of the 
inspectors in the new Education Report, "who attempt to enliven 
their ])agcs by giving some of the results of the recent attempts 
at higher education in elementary schools. The answers are 
certainly ludicrous enough sometimes, almost as ludicrous as 
those said to be given occasionally by the undergraduates of 
Oxford and Cambridge. But [the rational conclusion to be 
drawn from this state of things; is not that which finds favour 
with Lord Norton and his friends, that the attempt to improve 
elementary education should be abandoned. As the 7 imcs well 
puts it j — ** They are firstfruits of the attempt to put to a 
higher and more exacting w'ork instruments fashioned for a 
low'er and a simpler one. All such results are at first necessarily 
imperfect, and nothing is easier than to make them appear 
ridiculous. The true remedy, however, is not to reject the 
instruments, but to adapt them, or give them the means of 
adapting themselves, to the higher function,” If science is to 
be taught in elementary schools, lot it be taught in a proper 
manner by properly trained men. 

Evidently the Government of New Zealand have no fear of 
over-educating the people. From the Colmies wc learn that 
the New Zealand system of education has been characterised by 
the Governor, Sir H. Robinson, as *'the most ambitious yet 
adopted in any country in the world,” To quote the words of 
Sir Hercules : — '*It is proposed in New Ze.iland to provide the 
whole juvenile population with instruction free of charge in the 
following subjects ; — Reading, writing, arithmetic, English 
grammar and composition, geography, history, elementary 
science, drawing, oT)ject lessons, vocal music, drill, and, in case 
of girls, needlework and the principles of domestic economy. 
The scheme includes also provision at the public expense for a 
system of scholarships, for the maintenance of normal schools 
for training teachers, for the efficient inspection of public schools, 
and for the erection of suitable school buildings. As goon as 
gufficient school accommodation has l?een provided the Educa: 
tion Act contemplates that attendance at public gchools shall be 
made compulsory on all children between the ages of seven and 
* thirteen who may not be otherwise under efficient or regular 
instruction.” W'hile Sir Hercules thinks the programme may 
be too varied and too costly, he attaches little weight to the 
objection that there is a risk of over-educating the masses above 
their occupations and so making them discontented with their lot 
in life. While he criticises the scheme in some of its details, 
still he says : — ** I think that your scheme of national education 
is one of which any country might well fed proud, and that it is 
being administered with an earnestness and an ability which Is 
deserving of all praise. I have been much struck, in travelling 
about the country, with the deep interest which is universally 
taken in this most important question, and w ith the determina- 
tion wliich pervades the whole community that the blessings of 
education shall for the future be placed within the reach of all. 
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With such a healthy, vigorous motive power, supervised and 
directed with so much intelligence, any defects [in the driving 
gear of the machinery will soon be detected and corrected, until 
the object which all have equally at heart Is fully attained, and 
New Zealand is placed in the front rank amongst the educated 
communities of the world.** 

. The Trustees of the British Museum appear to be determined 
to earn the reputation of hopeless incapacity for appreciatmg 
scienoe* Everybody knows how completely successful has l>een 
the experiment of furnishing the reading' room of the British 
Museum v^dth the electric light, and what an Impetus this has 
given to the use of the British Museum Library. A few days 
ago a question was asked in the House of Commons by Mr. D. 
Grant, whether the Trustees were prepared to make arrange- 
ments for lighting the building so that the scientific collec- 
tions and other portions of it might remain open to the public 
until 10 p.m. The answer returned by Mr. Walpole on behalf 
of the Trustees was unsatisfactory enough, 'fhe use of gas 
would be deleterious to sculptures and books ; and experience 
w'ould not “ justify ’*n more extended use "of the electric light 
in the exhibition-rooms and long galleries. The body of 
Trustees, though they may be admirable custodians of <he 
national library, appear to have the most limited and provincial 
notions with respect to the scientific collections which are 
committed to their charge. 

The ways of official French science are somewhat inscrutable. 
Some months ago we notified our readers that the prix Volta^ 
instituted by Napoleon, had been awarded to Graham Bell for 
the articulating telephone. It appears that this award was made 
in accordance with the report of a commission appointed in 
1876, of which M, Dumas was president and M. BecquereJ 
secretary, the Commission being unanimous in their award. In 
their report they also mentioned with high approval the names 
of M. Gramme, the inventor of the Gramme machines, M. 
Gaston Plante, whose researches on secondary l)atteries, &c., 
are now so well known, and Dr. Onimus, who has done much 
to advance our knowledge of electro-physiology. But in passing 
through the hands of the Minister of Public Instruction this 
report was manipulated in order to please tlie national vanity by 
lifting up the claims of M, Gramme above those of MM. Plante 
and Onimus, and eventually a grant of 70,000 francs was voted 
by the Chamber, 50,000 francs being the prize awarded to Prof. 
Bell, and 20,000 francs to M. Gramme, No one will grudge 
M. Gramme his prize, though wc cannot help tliinking that 
this secondary award will give rise to invidious comparisons 
of claims, for M. Gramme is not the first nor yet the last in 
the field amongst electrical engineers and inventors. 

The fund established by the Birmingham Philosophical Society 
for the endowment of scientific research now amounts to 820/,, 
which will be invested, the interest only to be used. The sub- 
scription list amounts to over 80/. a year, A [donation of 25/. 
lias been received from Mr. Charles Darwdn, who, in a letter 
received from him by Mr, Lawson Toit, a member of the council 
of the Society, says: — saw something in the newspapers 
about the fund, and admire greatly the noble spirit of 
Birmingham.** 

We have often referred to the enterprise of the Midland Union 
of Natural History Societies, and now they have gone in for tlie 
encouragement, if not the endowment, of original researcli. The 
Council, at the lost annual meeting at Northampton, submitted 
for consideration a proposal to the effect that an annual prize 
should be provided for the purpose of recognising and encourag- 
ing original research by membera of the societies in the Union, 
After careful consideration by the committee at a meeting held at 
Birmingham on July 15, the following scheme was adopted 1. 


That a prwe (by permission of Mr. Ch. Darwin, F. R.S., to be called 
** Tlie Darwin Prize *’) of the value of 10/., to include a gold or 
bronze ** Darwin Medal,** at the option of the successful candi- 
date, be given annually for a paj>cr indicating original research 
upon a subject within the scope of the societies in the Union, 
contributed by a member for publication in the journal of the 
Union. 2. That the subjects for ‘‘The Darwin Prize’* for the 
three years ensuing be limited as under In i88i to Geology, 
in 1882 to Biology, in 1883 Archaeology. 3, That a com- 
mittee of five, annually elected for the purpose by the Committee 
of Management, adjudicate the prize to such paper, of sufficient 
merit, on the subject of the year, contributed as aforesaid to the 
journal of the Union (the Midland Naiuralist)^ either actually 
publhhed or sent in for publication during the twelve months 
preceding March 31 of that year, and declare the adjudication at 
the annual meeting. 4. That right be reserved for the adjudi- 
cators to withhold the prize if in their opinion no contribution 
has been sent in of sufficient merit. The scheme is a happy one, 
and might with great advmitage be adopted by other groups of 
societies all over the kingdom, Mr. Darw in, in giving permis- 
sion for the use of his name in connection with the medal, says ; 
“ It is particularly pleasing to me to have my name connected, 
in however indirect a manner, wdth a scheme for advancing 
science — the study of which has been my chief source of happi- 
ness throughout life.” 

The death is announced of M, I.issajous, the discoverer of 
the well-known Lissajous figures, and author of a number of 
elegant and valuable scientific memoirs. M, Lissajous, who W’as 
Professor of Physics at Toulouse, w^as one of the founders of the 
Soci<:l^ Fran<jaise de Physique. 

A COMMITTEE has been formed to erect a statue to the late 
Dr. Broca by public subscription. 

We have received the following details witli reference [to 
the career of the late Mr, W. A. Lloyd : — :Boni in Wales, he 
early developed a taste for study, and in his early years w^ent 
deeply into such subjects as archseology, numismatics, and 
heraldry. In 1852 lie turned his mind to natural history, 
especially as regards marine life. The first really successful 
marine aquarium was that at Hamburg, which was wholly 
devised by him, and in which the circulating principle was the 
great element of success. In 1870 he was engaged by the 
Crystal Palace Company to construct and superintend the fine 
aquarium there, which, although not large, is probably one of the 
best existing. His reputation spread, and he was consulted for 
almost every new n(|uarium that w-as projected. Besides his 
practical knowledge of the arjuarium, he was a man of very 
considerable culture, and contributed largely to the literature of 
the subject. At the time of his death he was engaged on a 
w^ork comprising all his life-long experience, which unfortunately 
he has not completed. Ilia death, at the age of fifty-six (July 13), 
was the result of effusion of blood on the brain, and took place 
at his study table, where he was at work. Mr. Lloyd was con- 
nected with aquaria at Paris, Vienna, Dresden, Frankfort, 
Naples, New York, San Francisco, Melbourne, Adelaide, 
Calcutta, Rhyl, Yarmouth, Tynemouth, Nottingham, More- 
cambe, Edinburgh, Westminster, Southport, Rothesay, Aston, 
.and possessed the only medals (gold, silver, and bronze) ever 
awarded for aquaria. 

The Committee of Council of the British Medical Association 
have awarded the gold medal of the Association to William 
Farr, C.B., M.D., F.R.S., D.C.L., ‘‘as an expression of their 
high appreciation of his long, unwearied, and successful labours 
in behalf of statistical and sanitary science ; ns a recognition of 
the light he has thrown upon many physiological and patho- 
logical problems ; and on account of the extraordinary services 
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his work has rendered to the advancetnent of the health of the 
nation.” The presentation will be made in the Senate House, 
Cambridge, on Thursday, August Z2, at half-past twelve in the 
afternoon. 

The French Parliament has voted a sum of 300,000 francs for 
purchasing from the City of Paris the grounds which had l>cen 
rented for a nominal sum to M. Leverrier by the Municipal 
Council, and had bcc*i already annexed by the great astronomer 
to the Observatory. The reason for this resolution is the impend- 
ing erection of a new monument, \\'hich, according to the pro- 
vision of the French law, ciuinot be built except on ground the 
freehold of which belongs to the Government. 

The first of the great annual Congresses, that of the 
Archa'ologicaJ Institute, commenced proceedings at Lincoln on 
Tuesday. 

TrrE summer meeting of the Institution of Mechanical 
Engineers will be held at Barrow-in-Furness from Tuesday to 
Friday next weeh. A number of teclinical papers will be read, 
and several interesting excursions have been arranged for. 

Sir W. Haucouut stated m the House of Commons on 
Thursday that the Commissioners on Explosions in Coal Mines 
hotted to make their report at the end of the present or beginning 
of next year. 

The first annual meeting in connection with the Parkes 
Mitseum of Hygiene was held at the Mansion House on Tues- 
day, when a number of eminent medical men were present. The 
Museum has so expanded that a building specially designed for 
it has become necessary. It has attracted a considerable number 
of visitors, and during the past winter a series of demonstrations 
have been given by members of the executive committee. The 
various speakers testified to the great educational value of^ such 
a museum, and the absolute necessity for all classes to know' 
something about sanitary science. 

The Council of Public Hygiene of Paris, on the proposition of 
M. Pasteur, has decided to erect two cstablislixuonts, one at each 
cud of Paris, intended for the disinfcctiot) by steam of all 
furniture or clothing contaminated by individuals attacked by any 
contagious diseases. 

Aw olficiol desi>atclifrom Manila of the 20th tnst., gpving some 
udditlona! ^larticulars of Uic earthquake, states that the first shock 
lasted seventy seconds, and that nine of the native inhabitants 
were killed and eleven others injured. A second shock, lasting 
forty seconds, occurred at four o’clock in the afternoon. At 
Leguno and Raliacan some of the public buildings were also 
thrown down. The earth opened in several places, and jets of 
boiling water and showxrs of ashes wore ejected from the fissures. 
Another shock is stated to have occurred on the evening of the 
24th. Other accotmtsi received state that the period of seismic 
disturbance commenced on the 13th inst., and that repeated 
shocks have occurred since then, those of the 13th and 20th inst. 
being the most violent. The cathedral and the barracks at 
Manila have fallen in, and the troops are now cncamiicd outside 
the dty. Almost all the volcanoes of the island of Luzon arc 
m fall activity. 

A SHARP shock of earthquake occurred at Naples at 3.30 on 
Sunday morning, preceded by lighter shocks at regular intervals, 
beginning at 9,30 the previous itight. The principal shook was 
undUlatory from east to west, lasirng five seconds, and was 
sufiiciently atrong to awake nil tlte inhabitants of Portici. 
Vesuvius shows ineveaaad activity. Several new fissures have 
opened, sending kva simms eastwards. 

The Epplug Forest and County of Essex Naturalists* FieW 
Club held a meeting at Ilford last Saturday for the purpose of 


visiting the well-known pits which have yielded such a rich 
harvest of Post-glttcial mammals, &c. A well-preserved jaw of 
was exhumed in the presence of the members. 
The Koolc^ of the period and the geology of the district were 
respectively treated of by Sir Antonio Brady and Mr, Plenry 
Walker, the conductors for the occasion. After spending some 
time in the pits the meeting adjournwl for tea to the ** Angel 
Inn.” The president announced that as the result of the Field 
Meeting at the ancient earthworks in Eppiug F'orest (already 
noticed in these columns) it was decided, in accordance with a 
^wggestion made by Major-Gheneral I’itt-Kivere, to apply for per- 
mission to excavate in one or both of the camps, and to start a 
fund for this purpose. As the period of these camps was quite un- 
known, this would be the only mctlrod of arriving at any definite 
conclusion concerning them. A discussion upon the results of 
the afternaon’s excursion then took place. Sir Antonio Brody 
brought for exliibitiou a lai'ge number of specimens from his 
valuable collection of Palaeolithic and Neolithic remains ; and 
remarks of great scientific interest were made by Mr, A, K, 
Wallace, Mr. Worthington Smith, &c. The Club appears to 
be in a flouidshing condition, ns it already numbers over 200 
members. 

M. Gauthier Villars Is publishing, at the expense of the 
Laplace family, a new edition of the works of the illustrious 
astronomer. The reason of this republication is very singular. 
The widow of the Marquis de Laplace bequeathed a certain sum 
of money to the Academy in order to deliver' every year a copy 
of the works of her husband to the youth who obtains the 
first rank in tlie leaving examinations at the Polytechnic School. 
But latterly It has become almost impossible to fmdthe.se volumes 
in the trade. M. Gauthier Villars and executors tn ^petm are 
obliged to deliver gratis a copy every year to the Academy, 

pROK. Church was lecturing last week at the Cirencester 
Agricultural College on ** Some Recent Advances in Agricultural 
Chemistry.” 

A French journal states that the first astronomical instru- 
ments intended for a great astronomical observatory, to be 
established at the Trocadero, have been recently mounted on the 
first terrace of the cast tower of the palace, 

(.)N August 8 the pupils of all the schools of the Arts ct Metiers 
of France meet at Liancourt to celebrate the looth anniversary of 
the foundation by the Hue de la RochefoucauU -Liancourt of the 
first establishment of this kind at his private residence. There 
arc four of these useful schools — Aix, Angers, Chalons, and 
CUiscs— in existence in France, and one in Algeria, of very 
recent creation, at Delhys. It is said that each of the two pro- 
vinces of Oran and Constantine will establish# at their own 
expense, a similoi' institution. 

I'liE President of the Republic has conferred a knightliood in 
the I.cgion of Honour on M. Serrin, the inventor of the first 
regulator which could be used in lighthouses ; and on M. Gariel, 
the general secretary of the French Association for the Advance* 
ment of Science, who will lecture on Radiant Matter at Kheims 
in the forthcoming session. 

** Tasmanian Friends and Foes, Feathered^ Furred, and 
Finned,” is the title of a work, illustrated by woodcuts and 
coloured plates, upon the Natural History of Tasmania, to be 
Issued this autumn by . Messrs, Marcus Ward and Co, The 
volume is from the pen of Mrs. L. A. Meredith, the author of 
several well-known works upon this colony, and gives in a 
popular style accounts of the kangaroos, bandicoots, wombals, 
and other marsupials, the birds and fishes. Several of fhe 
species described the author believes to be new to eciettee, and 
the marvellous intelligence diaplflycd by some of these lowty- 
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<iassifiecl mammals when kept by the author as household pets 
will be both new and interesting to EnglisU readers. 

The additions to the Zoological Socicty^s Gardens during the 
past week inchide a Green Monkey {Cerccpuycm mllitrichm) 
from West Africa, presented by Mr. Ered Teakc, F.Z.S. ; a 
Great Eagle Owl {Bu6o maximus) from Nyland, South Finland, 
presented by Mr. lindsay von ]ulin ; two Ocellatcd Turkeys 
{M9imgri& oceUafa) from Yucatan, Mexico, pvc^icnted by Mr. W. 
E. Sibeth a Crimson-crowned Weaver Bird {KupUctes 
biceps) ^ two Red' back c< I Pelicans {Petecatms nifescetts) from 
West Africa, two Common Blue Birds {Sialta unhenii) from 
North America, two Great kiaglc Owls {Bubo maximus) from 
India, five Four-rayed Snakes {ElapMs quater^radiafus)^ a 
Black -sjK>tted .Snuke {Elaphis dione\ a Lacertiiie Snake {Cfrlo- 
P^s tacifiina\ four Oahl’s Snakes {Zamenis dahli)^ thirteen 
Vivacious Snakes {I'achynunis vmix)^ n I*' our -lined Snake 
i^Colubitt' quadi'tHneaiHs — var* ieopardinus)^ South European, 
<Lepositcd; five Australian Wild Ducks {/ittas suprrnBmi), three 
G organ cy Teal {Qucrqtudu/a circia)^ three Common Teal 
{QuerquMula cracca), two Horned Tiagopans [OHaniis safyt-a), 
a Peacock Plieasant {Pobyplexiron chittquU) a Broiuc- winged 
Pigeon {P/iaps chalcopttTn)^ bred in the (lardeus. 


Prof. Cedhert and Mr* S, W, Burnham taking part in the 
regular woric with the iS^mch Alvan-Clark refractor, Mr, 
Burnham’s attention, as in previous years, was chicBy directed to 
the meastxrement of doable stars, tucludiug the more interesting 
binary systems and objects beyond the scope of smaUer insttw* 
inentB, A series of observatiout; of the planet Jupiter was 
cormnepced on August ity, 1879, and continued on every fine 
night till February 11. With a magnifying pow'cr of 638 the 


OUB ASTRONOMICAL COLUMN 
Fave’s Comet,— The following ephcmcris of this comet is 
for Berlin midnight, and is calculated from elements accurately 
perturbed to the approaching perihelion passage, which were 
communicated by Dr. Axel Mollcr to the Academy of .Sciences 
at Stockholm in September, 1S7S : — 
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The theoretical intensity of light at the end of the month %\ ill be 
twiw as great us nt the beginning, when it wmewhat exceeds 
to tile last observation at J ^ulkowa in March, 
1866. At the return in 1873 the comet was oljsctved on four 
nights only at Marseilles and at Clinton, New "i'tuiv ; iJie odmir- 
abw calculations of I)r, Axel Mdllcr gave positions which 
exhtbited h{U*dly appreciable differences from the observationg. 
In the present year it will be nearest to tlie carlli on October 3 
(oistance ^ 1 *09), and perhaps most favourably circumstanced 
for obficrvatiou during the last ten days of the same monlh, 
though at no time does the intensity of light exceed its value on 
October 16, 1858, when the comet was last observed at that 
Appuaro^c with the 10- inch Berlin refractor. Hie perihelion 
does not take place until January 22, 1881, and although 
Ajcel Mollet s epl^meris does not extend beyond the end of 
present year, it appears possible that the comet may be 
observed till quite the end of next Febniai*y, wlieu its place will 
on a dark sky-ground, or perhaps later ; 
laoeed, on A^jnl 26, when the comet sets three hours after the 
intensity of light is equal to that at the last observation 
at Pulkowa m 1S44, 

.u5n® 0»SERVA!rwv, C^KiOAGo.— The "Annual Report of 
the JSoard of Ihrcc^rg of the Chicago Astronomical Society, 
together with the Ryort of tlie Direetw of the Dearhorn 
OSiervatoiy, dated May 13 , r 88 o, is before ««. Boring the 
preMdiitg year the O^ervatory had been in charge ofRrof. 
CJ. W. Hough, formerly of the ButHey Ohrervotory, Albany, 


though not differing much from other more recent determitia- 
tions. The measures further showed ‘*the figure of Jupiter's 
disk to be a true geometrical spheroid.** The belt system during 
the oppoj-ition of 1879 is indicated by the following numbers, 
the equatorial diameter at the planet’s mean distance being 
38" *70, and the polar diameter 36*' *32. 


No. 


H 15-10 
4 0 * 7 ^^ 
i' 5*98 


^*59 

3*18 


No. 5 

ft " 

6 

.. 7 


- 5 ‘83 

- 6*94 Red spot. 

- 9*83 

- 13-84 


N. edge of 
equal, belt. 

S. edge of 
equal, belt. 

An examination of w^hich shows that the belts were symmetrically 
arranged on either side of the equator, the large red spot coiu- 
ckling nearly with belt (5), Prof. Hough remarks that the faint 
belts are not seen witli small instruments, in which there is 
merely a darkening towards the polesv The middle of the great 
equatorial belt was subject to gradual change in its appearance 
between September i and November i. At first it was made 
up essentially of three .separate belts, approximately of equal 
width ; gradually it formed in two nearly equal portions with a 
rift extending through a large part of the planet’s circumference. 
The colour of the equatorial belt was reddish-brown — brick colour. 

The red spot was studied from September 3 to February lo. 
Its colour was similar to that of the equatorial belt, but brighter, 
and appeared .sensibly the same when only partially on the cU$lc 
as when on the centre. The mean value of its length at the 
centre of the disk was 12'' *73, and its breadth 3"*56, for Jupiter’s 
mean distance ; the length appc.ared to vary to the extent of two 
seconds, and the breadth about the same amount, but owing to 
the irregular outline of the object it was difficult lo decide 
whether actual change took place, or whether the discordances in 
the measures w-crc due to indifferent vision. By observations 
extending from September 25 to February 10 tlie time of sidereal 
rotation was found by TVof. Colbert to be qh. 55m. 34*2s. The 
diameters of the satellites were measured on three nights with 
the following results for the planet’s mean distance 

E i"*Ji4 ... II. o"‘98o ... Ill* J’'‘778 ... IV. i '’*457 

Prof. Hough states th-at the two interior satellites of Uranus 
reported by the Washington observers to lx; *‘the most difficult 
well-known objects in the heavens ” can be ** readily seen and 
measured under ordinary .itmosphoric conditions"' with the 
Chicago i-efractor : micrometrical observations of //n>/were ob- 
tained on four nights, VmbriH appears to have l>een measured on 
one night only, but tJie weather was unusually adverse to this 
class of observations. 

PHYSICAL NOTES 

A .siNom.AU phenomenon was seen (according to the Nmv 
Yark iVarid) recently off the coast of Florida by the officers of 
the brigantine FortunaU. Shortly after dark two cohimos of 
fire appeared, seemingly a mile away. They were fifty yards 
apart and about 500 feet high, arching towards one auoUier at 
the top, but without meeting. They were of a dull red colour, 
without sparks ; but the arching jxirtioas emitted tremulous rays 
or streamers of light like those of the aurora. Ihcy were visible 
all night, but faded at daybreak. The weather was fine, not a 
clond being seen all night. The following day there was a gale 
of wind accompanied by thunder, but no rain. It is not stated 
in what quarter of the heavciB the appearance was seem Coatd 
it have been an at^rara i 

M. Marcei. Betre/., the ingeniouip inventor of many piem of 
electrical appomttts, hax just brought out a njcw electric motor, in 
which a piatem of aoft irion is attracted up and down in a hallow 
cylindrical eleotro-nnagaetic noil with a motion ithat of on 
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ordmarysteam-eugine piston. This principle is not new, having 
been employed by Page, Bourbotuc, and Du Moncel in the 
construction of electro-motors. The novel point however about 
the motor of M. Deprez is that the magnetism of the soft Iron 
core is never either reversed or interrupted. This the weak 
point of the earlier machines, but it has been obviated in the 
new form by the device of dividing the solenoidal coil into 
sections like the separate coils of the ring-armature of the 
Gramme machine, the current being thus transmitted first to one 
part of the cylindrical coil and then to another. The commutator 
which distributes the current successively to the various sections 
is worked by an excentric on the shaft of the fly-wheel in the 
ordinary way, but the *Mead^* does not require to be so much os 
a quarter of a revolution. 

The phenomena of explosion of bombs by freezing of water 
(once studied by Major Williams at Quebec) have been further 
elucidated by Prof. liagenbach of Ildlc {Archives dcs Sciences^ 
June 15), who exposed, lost winter, two iron bombs 15 ctm. 
exterior diameter and a’2 ctm. thickness, filled with water and 
closed by screw stoppers, at temperatures descending to 20®. 
One bomb, placed out early in the afternoon, burst next morning 
ai>out 7 ; the other, exposed about lo a.m., exploded about 
9 p.m. In the latter case the stopper was violently projected to 
a distance and could nowhere be found (the spotless snow around 
would have soon revealed its position, if anywhere near). Some 
parts of the screw thread were detached ; there were several 
fissures rouinl the orifice, and a cylinder of striated icc was forced 
out, having an irregular top and a curious upward curved fila- 
ment of ice attached, narrowing from 9 mm. to 3 ram. diameter, 
and flattened on Us upper concave surface. It is thought a little 
water in suspension got out by the first opening in the screw, 
flowed down the bonra, and froze ; its freezing provoked crys- 
tallisation of the whole mass, and the stopper was expelled, the 
ice following and lifting the attached frozen vein. A little later 
some water within the expelled cylinder probably froze and burst 
the top of this cylinder into four pieces, which twisted like 
petals, causing the filament to turn upwards. The other case 
was ncrhnps even more curious. The stopper w'as not thrown 
out, but the bomb burst, a triangular piece next the stopper 
being raised. A round filament curving downwards was here 
found attached to the protruded ice, and it had some sixteen 
enlargements or nodes, equidistant 7 mm. The initial jet of 
water had probaldy come out with high velocity and straight 
course, .and been solidified, afterwards curving down by the 
action of gravity. The nodes were doubtless due to the vibratory 
motion observed in liquid veins. 

In a recent paper to the Vienna Academy (June 10), Prof. 
Reitlinger and Dr, Wachter throw some new light on the nature 
of “electrical ring-figures.'^ Tlicy consider these to arise from 
two causes not clearly perceived before ; first, a disruption of the 
metal, with projection of solid, fused, and vaporised particles from 
it by positive electric potential alone; and second, an electro- 
chemical decomiKwiiion of aqueous vapour ]>rescnt in the atmo- 
sphere in whicu the figures are produced, between point and 
plate. To the first- named cause is due the disruption disk 
{Aufrtissunji^chciln) \vi the centre of positive or mixed figures, 
and appearing oxidised in air, but metal-bright in hydrogen (it 
affords a new mode of distinguishing podtive electricity from 
negative). With a strong spark (from a Ruhmkorff strengthened 
with a l,.eydeu jar) the autnors got dispersion and condensation 
round the disk, presenting various metallic colourings in dry 
hydragen. To the second cause {elccti*0'chemical decomposition 
01 water-vapour) are attributed the various-coloured oxide rings^ 
giving the ring-figures observed by Priestley, Nobili, Grove, 
ilicss, iSre., and Peterin's bright disks. The former occur where 
positive, the latter where negative, electricity passes from the 
plate into the air. Thus all the ring- fibres observed consist of 
four “form-elements," viz. (i) centim disruption-disks; (2) 
oxide rings ; (3) bright disks ; and (4) dispersion and condensa- 
tion rings. It is farther found that all these kinds can be altered 
in form by a magnet. 

Accoupino to the dynamical theory of gases it is probable 
that the exponent characterising the relation of the coefficient of 
diffusion to the absolute temperature is higher by unity than in 
the case of coefficients of internal friction. This has been fully 
confirmed by experiments of Herr v. Obermaycr ( Wien, Ahad, 
Anz,, May 7), which give, for permanent gases, approximately 
If, for coercible 2 (the lower exponents being | and 1). The 
etperimente extended over too few gas-mixtures to determine how 


the exponent is affected when a coercible and a permanent gas 
diffuse Into each other. 

Don Ebuaedo Loka.ko of Terucl, Spain, has lately pub- 
lisl^ a modest little volume of ninety pages, entitled “ Estudios 
Fisicos,” in which some of the more recent advances in physical 
science are explained in an easy and popular form. Amongst the 
topics are the blue of the sky, the mechanical equivalent of 
heat, atmospheric electricity, &c. It is interesting to observe 
such signs of a revival of interest in the physical sciences in 
Spain, It is somewhat of a novelty to find the names of Mayer, 
Him, Wells, Dove, and Tyndall in a Spanish treatise ; and we 
draw a good augury from this sign that these names have already 
penetrated into a country where science has unfortunately been 
so long at a low ebb. 

A Bunsen burner of modified form has been contrived by M. 
Terquera which promises to be well adapted for spectrum work 
and for producing monochromatic light. Instead of the usual 
two lateral apertures to admit air, the air is allowed to penetrate 
between the foot of the lamp and the base of the vertical tube, 
which Is for this purpose raised 6 or 7 millims. above the solid 
foot. The top of the tube is divided into four by a couple of 
vertical partitions, so that instead of the usual central cone in 
the flame there are four cones. It is claimed for this flame that 
it is more solid, and that the temperatures throughout the dif- 
ferent parts of the flame .arc more nearly equal than in the usual 
Bunsen burner. To procure monochromatic light it suffices lo 
place a small fused bead of sodic chloride between the four 
centr,al cones of flame. 

Fou.owrNG out his recent discovery that the prolonged action 
of the actinic rys upon a sensitised photographic plate produces 
a reversal of effects, M. Janssen has obtained some interesting 
results. He has by direct exposure taken a positive photograph 
of the sun 10 centims, in diameter, showing the spots in their 
usual dusky tints. He has, after exposures varying from one 
hour to three hours, obtained perfect positives of landscapes. 
A view of the park of Meudon thus photographed shows the 
sun .as a white round spot upon a dark sky. Moreover, from 
such positives other positives can be printed by prolonged ex- 
posure ; and it is now possible to obtain negative prints of 
negatives by the same simple expedient, M. Janssen promises 
at an early date a complete and searching memoir on the whole 
subject of photography in relation to the different rays of the 
spectrum. 

An electrical stone-breaker is the latest American invention. 
A dynamo-electric machine furnishes the power to an electro- 
magnetic chopper capable of delivering from 1,000 to 2,000 
blows per minute. Stone-breaking requires the exertion of very 
great forces through very small distances, in fact precisely the 
kind of work for which electro -magnetic machines on a large 
scale might be expected to be successful, if only the cost^of 
generating the electricity'were not so serious. 

In a recent valuable paper on the thermal and optical be- 
haviour of ga-ses under the influence of electric discharges [PPied, 
Ann,y No, 6), Herr E. Wiedemann first studies the thermal 
phenomena in the ca^e of discharges of the influence- 
machine, and indicates a different behaviour of the positive and 
the negative electricity. He then describes an experimental 
attempt at numerical determination of the quantities which pro- 
duce a change of the band -.spectrum of hydrogen into the Imc- 
spectrum. He further investigates the nature of the discharg; 
from the negative electrode in greatly rarefied st>ace. Then he 
discusses the applicability of other electrical sources, inductoria, 
large galvanic batteries, and Leyden jars, to spectrum-analytical 
researches, also the continuous and disconltnuous discharges in 
gases. The paper concludes with theoretical considerations as 
to the phenomena of discharge in gases and the nature of 
spectra. 

The knoMTU abnormal variation of density of mixtures of 
acetic acid and water suggested to Herr v. Reiss {WUd, Ann,, 
No. 6) a means of ascertaining whether there were any per- 
ceptible relation between the densities and specific heats. He 
I finds that, unlike solid bodies, those mixtures sliow in general, 
with increase of density, a proportional increase of specific heat. 

An example of anomalous dispersion by a glowing yopottr, 
vix,, that of sodium, has been recently observed by Herr Kundt 
I {Wigd, A»n,t No. 6). He was preparing for a lecture the 
well-known experiment of reversal of the sooitun line, and per* 
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ceiyed that ivhen the absorbent sodium-vapour was very dense 
the dark line very broad a peculiar bend outwards appeared 
in the spectrum at the ends, and on opposite sides, of the Une, 
The cone of sodium vapour in the Bunsen fiame acts as a prism 
with upward horizontal refracting edges. If glowing sodium 
vapour give dispersion, this cone should give, with horizontal 
rays passing through it, a vertical (though necessarily impure) 
spectrum; and if the rays have also passed through a glass 
prism with horizontal refracting angle, a spectrum of the form 
above described should be got. From the position, the refractive 
index of the vapour is greatest for those rays which are most 
deflected downwards. In agreement with the author’s researches 
on solid bodies and liquids, the refractive index increases greatly 
as you approach the band from the red side, is less on the ^een 
aide than on the other, and then quickly increases again. If an 
actual prism of glowing sodium vapour could be produced, one 
might observe, even with little thickness of vapour, indications 
of anomalous dispersion in the narrow absorption lines. Herr 
Kundt’s attempts, however, to change the cone-shaped flame, by 
means of lateral plates of glass or mica, to a prismatic one, led 
to nothing. 

In a recent paper on the theory of iticonstant galvanic ele- 
ments ( Wkd. Ann.^ No. 6) Herr Exner contends tlrnt the so-called 
galvanic polarisation in elements has no existence. The distinc- 
tion between a Daniell and a Smee element is merely quantitative, 
not qualitative. What does he mean ? 


GEOGRAPHICAL NOTES 

We understand that a letter was received in London last 
Saturday from a member of one of the Belgian Expeditions in 
Central Africa, stating that he had met Mr. Thomson, with the 
African Exploration Fund’s Expedition, on May 1 8, at a place 
some ten days’ march from Simba's, so that the party had evi- 
dently found it necessary to return to the coast by the caravan 
route to Bagamoyo or Saadaut instead of following the original 
plan of coming out at Kilwa, It is probable that the change of 
route was necessitated by civil wars among the native tribes. 
Mr. Thomson has thus had an opportunity, not contemplated 
at the outset, of passing through a considcralde tract of unknown 
country between tlie south-east of Lake Tanganyika and Unyan- 
yembe, and it is satisfactory to know that In so doing he has 
been able to visit Lake Hikwa and settle its proper position, 
which has been a puzzle to geographers for some time. In a 
man accompanying the account of Mr. H. B. CotteriU’s journey 
witu the late Capt. Elton northwards from the head of Lake 
Nyassa, this lake is placed with dotted lines in a position which 
is probably a good deal too much to tlie south and east of its 
true locality. The letter above referred to added that Mr. 
Thomson was in excellent health, and that he claimed to have 
traversed 2,000 miles of unknown country in the twelve months 
he had then been on the march. A telegram from H.M.’s 
Consul-General at Zanzibar, dated July 17, announces the safe 
return of Mr. Tliomson and his party. 

Mu* Alfred Rabaud, president of the Marseilles Geographi- 
cal Society, has just published (Marseilles j Barlatier-Pnssat) a 
brochure entitled L^Abbe Debaise et sa Mission g(iographique 
et scientifiquc dans TAfrique centralc,” which is accompanied 
by a photograph of the deceased traveller, 

Prof. R, J. Veth, president of the Dutch Geographical 
Society, has just issued in Italian Ourin: Guido Cora),^‘Noti2ia 
de Selajar et Isole Adiacenti," wliich is illustrated by an original 
map of Selajar and other ialands of the Celebes group, together 
with a note by Signor Cora. 

The Tra/vailhur^ with the French Government Exj)edition 
for the exploration of the Bay of Biscay, left Bayonne on July 
17, havir^ on board MM. MUne-Ed wards, father and son, 
VaiUant, of the Natural History Museum ; Fischer, assistant 
naturalist ; Marioa of Marseilles, Fohn, Perin, and the English 
naturalists. Dr, Gwyn Jeffreys and the Rev, Mr. Norman. The 
results of the expedition may be described at the Swansea 
meeting of the British Association, 


NEW SCHEME FOR DIRECTING BALLOONS 

GABRIEL YON, one of the direetors of the great 
• Giflard captive balloon, and Mr. E. A. Pearse of Bristol, 
hare each published a pamphlet on the direction of aerostats. 


The balloon of each inventor is to be elongated according to the 
principles of the experiments tried by Gmard in 1852 and by 
bupuy de Lome in 1871. The propeUer is to be moved by a 
gas-engine in the Pearse balloon, and by a steam-engine in the 
Yon Ixtlloon. M, Yon proposes to use the gas of the balloon as 
fuel, but only in proportion to loss of weight produced either by 
uncoodensed steam or by consumption of petroleum. 

Nothing can be said to be really Impracticable in the Pearse 
scheme, although Mr, Pearse lacks the aeronautical training 
which distinguishes M, Yon, an aeronaut who ascended with M . 
Giflard in 185^ and has witnessed all his experiments. The 
only essential difference between M. Giffard’s scheme and the 
new system is the place given to the fan, which M, Giflard 
attaches to the car. Practice will only decide whether the 
alteration projected is an improvement or otherwise. The 
reason allej^d for the change is the bringing of the fan nearer 
to the centre of resistance. But it obliges tbe aeronaut to give 
to his fans a very small diameter, which requires an immense 
number of rotations in a second, and consequently represents a 
loss of power. 

The calculations appear to have been nrade with care by M. 
Yon and Mr. Pearse. A trial would be greatly desirable, 
although it is impossible to suppose that the aerial carriage 
of Mr. Pearse or the directing balloon of M, You can possibly 
bring aeronauts to the North Pole for I heir inaugural trip, they 
may be instrumental in eliciting useful facts. We may add to 
the peculiarities of M. Yon’s scheme that he uses a small globe 
inclosed in the lower part of the aerostat called a compensation 
.sphere, ami connected by a pipe with a ventilator, for keeping 
intact the form of his aerial macJiine. Mr, Pearse does not 
appear to be convinced of the urijent necessity of abstaining 
in any aerial construction from every complication which can be 
avoided at any cost, and he suggests tlie adoption of some 
accessory tjrgans which, although designed to help aeronauts, 
would tax too much the lifting power or the attention of the 
aerial sailor, Mr. Pearse supjioses that he will be able to navigate 
the air with an excess of weight, and docs not pay attention to 
the intensity of motive power required to counteract gravitation 
even in a partial manner. He should certainly lake advantage 
of the pamphlet written by his French competitor, w'ho deSii 
mostly with facts belonging to the public, and on which nobodj^ 
can, in the present state of science, raise any claim as being his 
own property. 

Both these pamphlets are greatly in advance of similar pro- 
ductions, and arc creditable to their writers. Mr. Pearsc’s 
pamphlet has been only published for private publication. 
M. Yon’s is printed with a number of plates representing many 
details ; but a directing balloon is so complex a matter that this 
part of the publication can hardiy be said to be complete. 

Having been the builder of M. Dupuy de Lome’s balloon and 
one of his crew, M, Yon may be said to have witnessed all the 
great aeronautical constructions of the age. Next to M. Henry 
Giflard, of whom he claims to be the pupil, he is the mci«t com- 
pletely qualified aeronaut to work out the solution of the great 
problem to which a recent success in photography has given 
unexpectedly in some respects a juactical result. 

W. De Fonvielle 


EXPERIMENTS WITH THE WIRE TELE^ 
PHONE, CHIEFLY ON STRONGLY MAG- 
NETIC METALS 

TJ Y a wire telephone is meant an instrument like that described 
in Nature, vol. xxii, p. 168. In most of the experiments 
mentioned below, the mercury cups there figured were dispensed 
with, as they are unnecessary when stout wires are used. A 
small ear-piece with a ferrotype plate was also used instead of 
the drum-head, whose special purpose was to reproduce music 
so as to be audible at a distance. For hcarii^ close at hand the 
ferrotype plate is much superior ; indeed with the drum many 
of the sounds alluded to below could not l^e heard. 

So far as I can see yet, the most probable cause of the sound 
in the wire telephone, when fine wires of ordinary weakly 
magnetic metals are use^ seems to be variation of the longitudinal 
tension arising from the variation of the heating effect of -the 
current. It is of course quite possible that there may be a 
lengthening of the wire due to the passage of the current over 
and above that arising from the heat developed, although such 
an effect can scarcely be said to be certainly established by 
experiment as yet 
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BtiidH cftuse tbroe othfci^s were traced In the come 
el mf eimerimenU: Eleotmutetm action^ external mogiietio 
actloiv GUia internal lIU^pEletie acttoft* 

The {oUowiiig experiment: was made with a very fine palladium 
^ver wire, ah^ 13 om^ long, as sounder. I connect^ the 
idoUn and mkeopbm with four Bunsen^a cells in circuit with 
the primary of a small indiiction coil (resistance of primary 
leesiatancetof sccomU^ 44}, wMe the wire telephone was put m 


circuit with the seccmdary. With this arrangement the music 
was reproduced quite.audiUy, although the qimtyof the notea 
was ** wiry*'' This smalL coll had a movable core, canslsting of 
a bundle of iron wires,, and the sooxul was louder with tbair 
without the cone. 

I next tried a more )x^etfal induction-coil (resistance of 
primary ‘3, secondary 320), alt the other arrangements being 
unaltered. The music could then he just beard, but no more. 



Fio* I.— Ihm. — A, sound very TeftWc at the temperature of the air? », high note dbtinctly heanl and increasing; c, feeble fiwr now hoard: o, fixe 
incremed ; b, quAlUy of sound deepemng: r, low note herml; g, sound very loud, low, medium, and high notes and buir; n, no falling oft' ; j, (ailing 
off now evident : j, marked duninntkm: K, iixjc very soft., nearly gone; t, high note left ; m, silence. 


Aiasge and very powerful induction-coil (resistance of secondary 
about io^ooq), tried under similar circuxostances, gave no I'esult 
whatever. 

MUe/fViMc Aft 1 Itave said, nothing was beard with 

the huge mduction coil when the secondary circuit was closed ; 
but when it was interrupted at a mercury breah, a loud hissing, 
rattling noise tvas heard. This could not have come by 
mechanical transmission from the induction-coil, which was 
Mvcral rooms off, the line wires being hung to the walls and 
jammed over three doors. It had its scat at the mercury pools 
of the breah, and was doubtless due to electrostatic action. 


Similar sounds, only weaker, W'cre observed with the smaller 
Rulunkorf when the circuit was broken. 

If two small disks separated by a small air* interval were 
made the terminals of an induction-coil, in tlie primary of which 
an intemipted current flows, they would form a condensci*, and 
the difference of potential between them would yaiy in unison 
with the primary current, Conseq^uently the electrostatic force 
of attraction would vary, and the disks, being set into vibration, 
would act as a telephone. The sounds in Thomson’s singing 
condenser are prob.ab]y due to this cause. 

I have not utlcmpted to carry this idea into practice, but I 



Ftc. 2.— Steer.— A, ifixxing sound and high note, neither loud ; «, silence ; c, high note comes in again ; n, sharp fu* ; e, buying sound and general: iiicreoie 

of Itmdness. The other letters as vrith iron. 


believe that telephaiies^ have been mode tm this principle by 
Kdiaon oad otihers; 

Sjc^ermi MttgmHif the stxetohcd wiw of Ute 

telephcme be broe^ iPh)- » HMgsietic fi^d so as to ciww the 
lines of force, and embitMvi^ted current passed, loud sounds are 
I used a tuniiig^f orb intsrrnpter with two Bunsen’s cells. 
wiM a thick copper wire woe put into the telephone, at first 
nothing whatever wras heard ; but when a horse-shoe magnet 


was brought up, and held with its plane perpendicttlar to the 
wire, the note of the fork was heard very loud (much louder than 
in the neighlwurhood of the fork itself, In fort), and compara- 
Uv^ypure. Little or none of the hisadng or buexing somm ef 
which I iihall have to speak by and by can be got m this way. 
It makes no greet difference to the sound prodnm in this way 
whether we use a wire of 2 mm. diameter or » wire in 

diameter. With the thk vrire, however, ^ vfcdMe ampJItttde 



of the transversal vibrations is much greater than with the thich. 
Using a brass wire 15 cm. long an 4 "4 mm. in diameter, I ob- 
taiftea with a tolerably powerful horsc'shoe magnet transversal 
vibrations of 2 mm. amplitnde or more, 

wire telephone, when used iti this way, Is pretty sensitive 
to magnetic influences. The pr*e:iCOcc of the pole of a bar 
inagn5 could be detected at a distance of several inches Irom 
the wire. It might be used to explore the magnetic field in a 
rough way. I found, for instance, that when I brought up a 
north pole on one side I could neutralise its eflects by bringing 
nj) a north pole to a proper distance on the other side. 

To get these sounds it is by no means necessary to have any 
elaborate arrangement of stretched wire and so forth. If a 
magnet be brought up to the wire leading to the telephone, the 
sound will be heard cpiite distinctly. If the wire be grasped 
tightly in the fingers between the magnet and the telephone wire, 
the sound is stopped, showing that it is transmitted mechanically 
along the w'ire. This experiment is certainly not new, but, 
although T have seen the possibility of such action mentioned 
Wiedemann, ** Galvaniemus,” Bd. ii. p. 602), I ha\*e no- 
where seen any indication that the sounds arc so marked and 
so easy to produce, I believe that this cause has been at work 
along with others in many exi^criments on the sounds obtained 
lu magnetisation ; for instance, in lie la Rive*s experiments. 
It is impossible, however, to decide with certainty, because 
no sufficient indications are usually given as to the nature of the 
magnetic field in which the wire conveying the interrupted current 
was placed. 

The wire telephone arranged in this way with the wdre in a 
strong magnetic field is well suitetl for reproducing music. 
WheQier it could be adapted for articulate si^eech, I do not 
know. 

The above cxi'KSriments of course raise at once the question 
whether the sounds in the ordinary wire telcv>lionc and those I 
shall describe i^rcscntly may not be due to the earth’s mag- 
netism. To settle this point, I stretched a brass wire 15 cm. 
long in the telephone; the wire w^as fine enough to give a 
feeble sound of itself when the interrupted current of tw'o 
Bunsen’s cells w*as passed through it. I siiifted the apparatus 
about, so as to bring the wire as nearly as possible into the line 
of dip, and then placed it perpendicular to that position ; but I 
coultt not detect the slightest change in the intensity of the sound. 
If it^ be borne in mind tlrnt here the distinction between wdres 
as <to their thickness is only important in so far as it affects 
their stiffness, it will, I think, l>e clear that this experiment settles 
that the earth’s magnetism is not an ojjeriitive cause with the 
current strengths I generally used. Another proof of this will 
bo given by and by, 

EJic^s cfn£ i0 the Ma^dism of the Tdephom Wire itself — The 
following experiments were made with a view to test a conjecture 
of Prof. Talt’s, referred to in a letter to Nature, vol. xxii. 
p, 168, and to settle, if possible, the cause of the exceptional 
behaviour of iron wires in the experiments of Bela Rive and Dr. 
Ferguson. 

Two Bunsen’s cells were used throughout, and the current w^as 
interrupted by a tuningTork driven by an auxiliary battct7. 

My iirst experiment was made with an iron wire (a, 19 cm. 
long, '50 mm. diameter). It gave a moderately loud sound to 
begin with, a low note with a predominating fizz, not unlike the 
fizz heard at the mercury cup in the far room (owing, X suppose, 
to the volatilisation of the spirit by the heat of the spark, 
which passes when the dipper of the tuning-fork leaves the 
mercury). 

When a portion of the wire was heated with a Bunsen flame 
the sound increased very much for a short time, and then died 
away again considerably after the wire got red hot. On allow- 
ing the wire to cool, the sound, after a short time, suddenly 
swelled out and then fell away again, The permanent sound 
was, however, louder than it had been at first,* 

I soon satisfied myself, by cautiously bringing the flame up to 
the wire, that there is a certain temperature at which the sound 
is a maximum. The wire wa« heated up to white heat and 
fllloiyed to cool pretty rapidly, and it was found that the sound 
was at its loudest at a dull red heat, just before the phenomenon 
of the re-glow ocscurred, along with which a peculiar crackling 
could be heard, due, no doubt, to the abnormal contraction and 
extension of the iron at that temperature. 

Several causes at once suggested themselves. The alteration 

* nia phaawriMnon w Xh, Femusoa independently, and 

exhibited to the Royal Society of Edinburgh at me meeting Wore that at 
which on abstract of the present paper was read. 


of the elasticity 6f the wire was dismissed as probably not the 
principa/ cauw at all events; for the increase of the [sound 
begins at comparatively low temperatures. Although 1 did not 
expect to find any such thing, I looked for a maximum of resist- 
ance at a high tempemture by placing the iron wit^ In one 
circuit of a differential galvanometer, ti^ncing it with an equal 
resistance in the other, and then heating. I found, as is already 
known, that the resistance increases with great rapidity after 
dull red heat, but obtained no indication of a maximum. 

The most probable explanation seemed to be the magnetic 
properties of the wire. It is well known that the magnetic 
susceptibility of iron (that is, loosely speaking, its power to 
become inductively magnetised under the influence of a given 
magnetic force) is at its maximum about dull red heat ; tmit it 
declines very rapidly at higher temperatures, and is almost in- 
sensible at a blight red heat. The coerdtive force of iron, that 
is, its poAver to retain magnetism permanently, unaided by exter- 
al magnetic forces, disappears at a much lower temperature. 

The sound in the above experiment depends, therefore, upon 
temperature in tho same way as the magnetic susceptibility of 
the iron wire. This is strong proof that the sound is simplv due 
to the fact that the iron is mfi^gnetised. I convinced myself by 
direct experiment that the effect extends througliout the whole of 
the wire, for I found that two flames at different places produced, 
when ])ropcrly applied, 'more effect tlian one, and that, as I 
brought more and more of the wire to the proper temperature, 
the sound grew louder and louder. The fact that on cooling 
the permanent effect was greater than before probably corre- 
sjKinds to the fact that, under certain circumstances, the perma- 
nent magnetism is increased by heating and subsequent cooling, 



Fig. 3.— Nickel— a, biui and low note, both loud: b, low note, gone ; c, 
buM, tending to soften; d, buw, gone; feeble high note; r, high 
note. 


of which fact it was easy enough to make certain by testing the 
magnetism before and after heating. 

I next took a piece of steel piano wire (B, 20 cm, long, *9 mm, 
iliamcter) and mounted it in the telephone. At first no sound 
whatever could be heard. On magnetising it longitudinally, 
by stroking once or twice with a pair of ^magnets, a sound 
was heani quite distinctly, viz., a gentle fizz accompanied 
by a high note, On magnetising more strongly this sound 
l>ccamc .somewhat louder, but retained the same character. 
Gentle heatin^j with a spirit-lamp decreased the souitd ; but it 
recovered its intensity when the wire was allowed to cool, and 
remained permanently a little louder than at first. Repeated 
gentle heating and cooling increased the permanent sound 
somewhat. 

The wire was then strongly heated with a Bunsen flame. At 
first the sound died away to a minimum, then it increased, and 
was very loud about a dull red, then it fell off agaia When 
the wire cooled the sound rose to a maximum, and then fell off, 
no minimum being perceptible. After this the permanent sound 
was a good deal louder, but the diminution on slightly heating 
could no longer be observed with certainty. 

I next heated the steel wire b to white heat throughout, so as 
to deprive it entirely of all magnetism, and tempered it by 
dropping it into cold water when dull red. When put into the 
telephone after this treoitment it gave no sound whatever. One 
stroiee with a pair of bar magnets caused it to sound quite dis- 
tinctly. It gave a gentle fizzing sound along with a very high 
note* [Repeated gentle heating and cooling gave the some 
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results as 1 had got before, I then gradually raised the tem- 
perature till part of the wire was bright red, and finally allowed 
it to cool. As the temperature rose, the original fizzing sound 
died out, then the high note became inaudible, then there was a 
short interval of almost complete silence ; after that a high note 
came in, then the fizzing sound again, which very quickly 
changed into a deep buzz, accompanied by a very low note like 
that of the tuning-fork, a note of medium pitch, and n high note 
(and possibly others), then the buzz died out, and at last the high 
note was left. When the wire cooled, the phenomena recurred 
in the corresponding order. First the buzz came back along 
with the low and m^ium notes, then it died aw^y, and the high 
note alone was left ; then there was silence, then the high note 
again, and lastly the fizzing sound. 

Most of the notes heard, certainly the most prominent of 
them, appear to have little relation to the tuning-fork. They 
seemed to be affected to some extent by the tension of the wire. 

When a magnet was brought up to the wire the deep note, ob- 
tained in a similar way w'ith wires of other metals, was heard 
along with those peculiar to iron and steel. 

'I'hese experiments with the steel wire appear to me to settle 
the question as to the cause of the sound in thick iron wires. The 
fact that the wire can be put into a condition in which no sound 
is produced, and then made to sound by magnetising it, show's 
that the action is due to the magnetism of the wire, and is also 
an additional proof that the earth’s magnetism hncl nothing to 
do with it. 

This view is still further confirmed by the effect of heat on the 
tempereti steel wire. The first effect of heat is to destroy the 
permanent magnetism of the wire, hence the initial diminution 
of the sound. At a temperature of about 250"^ C. the permanent 
magnetism is much reduced. 

On heating farther, the magnetic susceptibility of the steel 
begins to Increase rapidly, until it reaches a maximum about dull 
red, and then it falls off again very rapidly ; hence the increase 
of the sound to a maximum and the final falling off. 

The reason why the minimum cannot be observed with iron, 
and not always writh soft steel, is that with them the permanent 
magnetism is less and the magnetic susceptibility in general 
greater at ordinary temperatures, so that the increase of the latter 
begins sooner and masks the decrease of tlie former. At a dull 
red all kinds of iron or steel are much on a par ns to suscepti- 
bility; hence in the case of hard steel, whore susceptibility 
begins to increase rapidly only at a pretty high temperature, the 
phenomena are much more striking, as w’cll as more varied than 
in the case of soft iron. 

On cooling the sound came and w'ent again as usual, leaving, 
how'cver, a permanent sound of considerable loudness, which 
was increased by repeated operations of this kind. 

As a te.st of the soundness of the above conclusions I was 
anxious to examine the behaviour of the o'her strongly magnetic 
metals, and Prof. Tail kindly put several pieces of nickel and 
cobalt at my disposal. 

The piece of nickel used was 3 cm. long, 2 mm. broad, and 
about *6 mm. thick. It was hard soldered to platinum 
terminals, and mounted in the usual way, after being healed 
red hot and dipped in water at dull red. 

At first it gave a very feeble high note, accompanied by a 
gentle fizzing sound. One stroke with a magnet caused it to 
emit a loud biuziug sound. On heating gently this .sound was 
f omew'hat reduced, and on heating farther the hissing sound 
died away, and n high note was left, but it too was extinguished 
before the nickel w'as visibly hot. 

I made some temperature determinations by means of an air- 
bath and a mercury-thermometer, and found that at 20O‘’ C. the 
buzzing noise first began to be softened down. After 250® C. 
the diminution appeared rather more rapid, but at 350” C, the 
souml was still quite loud ; after that the falling on W'as very 
rapid, aucl somewhere (say 400® C.) beyond the range of the 
thermometer, the mercury in w'hich just boiled at the end of the 
experiment, the sound died out rather suddenly, 

behaviour of nichel is therefore exactly what we should 
expect from Its magnetic properties for it loses its magnetic 
su'^^ceptibility, according to Faraday and others, somewhere 
between 350* C. and 400® C. 

I found with nickel, as with iron, that the current itself at a 
certain high temperature could produce much the same effect as 
I got magnetising. On testing a piece C)f nickel after being 
magtictised by the current I found it to be transversely magne- 
tiiied. This induced me to try magnetising my nickel strip 


transversely, but although I got results this way they were not 
so good as I bad got by magnetising longitudinally. 

I was thus led to try the following experiment, the result of 
which is at least curious. Instead of passing the current through 
the nickel itself as before, I passed it round two fiat pieces of 
iron electro-magnet-'^^fise. These were planed with their ends 
pretty close together, and the nickel was stretched between them 
so that it lajr in a nearly uniform field of magnetic force, whose 
strength varied in unison with the interrupter. 

I found that with this arrangement the nickel .sounded very 
much as it did when the current was passed directly through it. 
The sound was not so loud, but its quality appeared to be the 
same. The isound, however, was loudest when the plane of the 
nickel strip was parallel to the lines of force, being very feeble 
w hen the plane of the strip was perpendicular to the lines of 
force. 

A pic^ of watch-spring lyas tried in the same way, with 
exactly similar results. 

This experiment is of course vety nearly the same as some of 
those by which the sounds due to the magnetisation and demag- 
netisation of iron are usually demonstrated. A very full account 
of these sounds will be found in Wiedemann’s **(ialvanismus,” 
Bd. ii, p. 565 d 

I tried a piece or cobalt 6 cm. long and 6 mm, broad, *7 mm, 
thick, in the ordinary way. In its original state it gave no sound 
whatever. After being magnetised longitudinaily by a large 
numlHjr of strokes it gave a sound, very feeble, however, com- 
I>ared with that got in the same way from iron and nickel, or 
even from hard steel ; it was, moreover, more of a pure note 
and less of a hissing noise. Heating in the first place diminished 
this initial sound, so that there came an interval of comparative 
silence, then the sound rose agaitt, and by and by the familiar 
buzz came in ; but up to a bright red heat no maximum was 
reached. On cooling, the phenomena reappeared in the proper 
order. 

Cobalt behaves, therefore, just as we should expect from its 
refractory magnetic nature. 

I may mention one curious phenomenon that appeared once or 
twice with cobalt and once or twice with a piece of steel. On 
cooling, after the maximum was past, the buzz had died away, 
and a period of comparative silence had come, strong beats 
began to be heard, which lasted for a considerable time, and 
then died away as the temperature fell. Various causes for 
these might be assigned. It might have happened that two 
parts of the metal were at different temperatures, and gave notes 
nearly in unison. It may very well have been interference 
between notes due to permanent and temporary magnetism ; for 
in cobalt generally, and with the particular piece of steel in 
question, the minimum was not marked by the absolute silence 
which probably indicates cessation of the sound due to 
permanent magnetism before that due to temporary magnetism 
begin.s, 

Rilaiion to Thermo electric Properties . — As it seemed to be of 
some interest to connect these magnetic sounds with the curious 
thermo-electric peculiarities of iron and nickel brought to light 
by the recent researches of Prof, Tait,' 1 asked the help of nis 
assistant. Dr. C. G. Knott, who has had great expenence in 
work of this kind. 

The soimding-wirc, a short piece of which was always used in 
order to get the phenomenon pure, was inclosed along with a 
double or triple thermo-electric junction in a small tube made by 
rolling up a jnece of sheet-copper. The tube was then heated 
up in the blowpipe flame. Ims was a rough way of setting to 
work, but it was sufficient for our purpose. 

The diagrams (Figs, ij 2, 3), made by Mr, Knott, with the ap- 
pended notes, will show the results, I have given the observations 
made during heating, as being on the whole probably nearest 
the mark. The copung, except in the case of nickel, which was 
inclosed in a wide iron box, and did not require to be raised to a 
very high temperature, w’as much more rapid than the heating, 
and consequently inequalities of temperature due to different 
positions of the sounding-wire and the junction would, have 
been*more apparent In point of fact the discrepancy was not 
great. 

The abscissa in the of nickel is the temperature in centi- 
grade degrees, in the other cases it is the electromotive force of a 
junction formed of a certain pair of platinum iridium alloys 
(colled M and n) much used by Taft in his thermodeotne 
researches, because their lines on his thermoelectric diagrain are 
* Trans, R, S. E., 1873, 3, vpl. xxvh, p. 134, fiw. 
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nearly pftraUcI (we p. 140 of the pitper above referred to). The 
ordimite in all these cases is the tnermoclectric power. 

The special feature here is the period of sileucc at the neutral 
point of N and st^, viz., about 250^ C. 

*11118 observation agrees remarkably well with the theory that 
the initial sound in case of steel is due to its permanent mag- 
netism ; for, according to Faraday, steel loses its coercitive force 
about the temperature of boiling almond oil. See also Marshall 
{Prac, 1871-72, p. 605), On cooling, owing doubtless 

to ^ fact that exposure to a high temperature had softened the 
8teel« which was very hard to l^gin witli, no period of absolute 
eUenoe appeared, and beats were heard. 

It was difficult to distinguish whether the note at £ and f was 
or was not due to the singing of the Bunsen flame. The ob- 
servations, on cooling, exactly corroborated those taken during 
heating. 

It appears to me that these experiments establish that a series 
of sounds are produced by the passage of a varying current 
through magnetised iron, nickel, and cobalt, which depend on 
the fact of their magnetism. They arc apparently of the same 
nature as those observed heretofore in magnetising and demag- 
netising iron. 

I believe that the'phenomeua above described explain Jhe excep- 
tional power of iron wires of considerable thickness, as sounders 
in the wire telephone. When the iron wire is very thin it is 
most likely that the effect obtained with thin wires of ordinary 
metals predominates, and it is possible that the magnetic effect 
may in that cose be very small. I cannot say, however, that I 
have settled this point, which clearly involves an experimental 
difficulty. 

At all events I hope the above observations will be of sufficient 
interest to attract notice to a subject wluch has nv>t been much 
studied lately, notwithstanding its important bearings on the 
theory of the telephone, and what is of more scientihe import- 
ance still, the theory of magnetism in strongly -magnetic bodies, 
a department of physics which stands in as much need of 
additional light as any that I know, G, Chuvstai, 


INTERNATIONAL METEOROLOGY 


^^liE International Meteorological Committee appointed by 
^ the Congress of Rome (1879), will hold its first meeting at 
Berne on the 9th proximo. 

The following is the programme of questions to be considered 
by the Committee : — 

1, Report on the action of the Committee since the date of the 
Congress at Rome, 

2, Report of the Polar Conference (Weyprecht’s project) held 
at Hamburg in October, 1879. 

3, Proposed Conference for Agricultural Meteorology, sum- 
moned for September 6 at Vienna. 

Proposed comparison of the Standard Instruments of the 
chief Observatories of Europe, 

5. Proposed Catalogue of Meteorological Observations and of 
Meteorological Works and Memoir^i in all languages. 

6. Proposed International Tables for the reduction of obser- 
vations. 


7. Proposal for an International Meteorological Dictionary, 

8. Re^rt on the Meteorological Organisation of England in 
1877, being a Supplement to the Fifth Apj^endix to the Report 
of the Roman Congress, 

9. Proposal by Capt. Hoffineyer for an International Tele- 
graphic Service tor the North Atlantic. 

10. Proposal respecting the excliangc of Meteorological Publi- 
cations post. 

The Circular concerning the meeting, which is Issued by Prof. 
Wild and Mr. Soott, requests all persons wishing to make any 
communications to the Committee to address them to Mr. Scott, 
at 1 16, Victoria Street, during the current month. 

A private Conference on the relations of Meteorology to 
Agriciuture and Forestry will be held at Vienna on September 6, 
The following is the programme of subjects for discussion 

I. What arc the^ mutual relations of the meteorological 
elements on vegetation, not only tliose which are proved to 
exist, but those which are theoretically supposed to be proEable? 

3. What observations of meteorological elements are to be 
particttlariy attended to, with especial ref erenoe to their influence 
•on vegetation ? 

5. How far, and in what way, can meteorological observa- 


tories and stations, without interfering with their other work, 
include these observations in their sphere of operation ? 

4. Would it not be useful with a view of cstabhiing special 
systems of observations for this object, as, for instance, pheno- 
logical observations, to prepare general instructions ? 

5, Can, at the present moment meteorological central offices 
issue weather forecasts for the use of agriculture, w’ith reasonable 
prospec^ of utility, and if this question is answered in the 
affirmative, how can the Bervice be orgaiflsed as fully as posaUde? 

Preliminary materiaU for the answers to these questions will 
be found in the Reports of Dr, Lorenz and Dr, Brtthns to the 
Roman Congress on Article 35 of the Programme. These 
Reports have also been published separately in German, and 
partially in French in the collection issued by the Central Office 
at Rome of all Reports presented to the Congress. In the latter 
volume the Report of M, Denza on the same subject is to l)e 
found. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

A town’s meeting was held at Liverpool last week for the 
purpose of hearing a report from the commiUec appointed a year 
or two ^o as to the progress of a scheme for establishing a 
University College in Liverpool, The report showed that in 
spite of l>ad times a very gratifying readiness had been exhibited 
on the part of a number of the leading residents of Liverpool 
to contribute to the necessary funds, several of whom had 
promised sums of 10,000/. each for the endowment of different 
chairs. The Earl of Derby had also promised a similar sum, 
the result being that 80,000/. was already instired. The col- 
lege is to be upon the broadest basis, being non-sectarian, and 
offering no di.saDiUtics of any kind to intending students. A 
resolution was moved thanking donors to the fund, pledging the 
meeting to the furtherance of the scheme, and recommending 
that the different classes and businesses of the town should form 
themselves into committees for the purpo.se of canvassing. 

In reply to a question by Sir J. Lawrence on Monday as to 
the embarrassed position of the United College of 8t. Andrews, 
Sir W, Ilarcourt stated that the Government would consider the 
report during the recess, with a view to making some j^roposal 
early next session. 

A COMMITTEE U to bc appointed to inquire as to the existing 
establishments which are available for intermediate and higher 
j education in Wales. 

Tiik Superior Council of Instruction in France has terminated 
its second session, The tuost notable feature has been the 
introduction of descriptive natural lustory in the eighth class, 
that is, in the first step of classical education. 


SCIENTIFIC SERIALS 

Anmltn der Physik und Ckmie^ No. 6.— On electric expan- 
sion, by G. QuincKC, — On the thcnnal and optical behaviour of 
gases under the influence of electric discharges, by E. Wiede- 
mann. — On tl\e electro-magnetic rotation of the yflane of polari- 
sation of light in gases, by A. ICundt and W. C. Rbntgen, — On 
the theory of inconstant galvanic elements, by F. Exner, — On the 
specific heat of water, by A. Wullncr, — On the specific heat of 
mixtures of acetic acid and water, by M. A, von Reiss. — On a 
changed form of my proof of Maxwell’s law of distribution of 
t)y 0 . E, Meyer. — Researches on heat-conduction in 
liquids (continued), by IL F. Weber.— On anonualous disper- 
sion in glowdng sodium-vapour, by A. Kundt.— On a simple 
method of galvanic calibration of a vrirc, by V. Strouhal and 
C. Barus. — Explosive actions by ice, by Ed, Hagenbach.— On 
the funnel- valve in evacuated tubes, by W. Holtz. 

No. 7. — Experiments on stationary vibrations of water, by 
G. Kirchhoff and G, Hansemann. — On the nature of galvanic 
polarisation, by W. Beetz. — Key for electric circuits, by the 
same.— On electric expansion (continued), by G. Qaincke.-;^ 
Experiments for determination of an upper limit for the kinetic 
energy of the electric current, by II. R. Hertz,-— On fluores- 
cence, by E. Lommek —Researches on heat-conduction In liquids, 
by H, F. Weber.— On the transverse vibrations of a bar of 
variable cross-secHon, by G, Kirchhoff, 


308 


NATURE 


SOCIETIB^S AND ACADEMIES 
LoimoN 

Entomological Society, July 7.— J. W. Dunning, M.A., 
vice-president, in tlie cbiir» — Mr* Jenncr Weir, on behalf of 
Mr. W, Douglas, exhibited a fentale specimen of Nociua 
c ftigrtmu — Mr, Mclachlan exhibited a piece of sugar-cane from 
Quenmlaud much eaten by some undetermined lepidoptcroaa 
lirvte, of which spccunens were shown. Mr. W, L, Distant 
vsas able to state that this was a quite distinct larva from that 
infesting sugai'-canes in Madras, of which he had lately received 
specinieus. — Miss Onnerod exhibited specimens of various sugar- 
cane borers from British Guiana, and read notes thereon. — Mr. 
Distant exhibited a specimen of the larva of Ihpialm vitfnems^ 
the so-called vegetable caterpillar of New ^aland. The spores 
of Cordiceps robertsii^ falling «n this caterpillar, become para- 
sitic, destroying it, and growing therefrom in tiie form which 
has caused many erroneous statements to be made. — ^Mr. Bil- 
lups exhit)ited a larva of Plmia chrysitis and some spcciinen.s 
of an ichneumon {Paxylloma j/.) that was parasitic thereon, — 
Mr. Pliijjson exhibited a rcmarltablc variety of Pyramcis cardui. 
— A note was read from Mr. Sidney Churchill of Teheran on 
Argas persicas. — Mr. Roland Trimen communicated notes on the 
pairing of a butterfly with a moth, and on a supposed female of 
Darylus kclvohts^ Linn. —Messrs. Godman and Salvin communi- 
cated a paper entitled ** A list of Diurnal Lepidoptera collected 
in the Sierra Nevada of Santa Marta, Columbia, and the 
vicinity.’^ 

Vienna 

Imwerial Academy of Sciences, May 13. — On the theory i 
of Volta’s fundamental experiment, by Prof, Kxner. ! 

June 3. — On a method of indicating the variations of volume 1 
of the heart, by Prof. Knoll.*— The variation of molecular weight i 
and molecular refractive power (.second part), by Dr. Janovsky, 
— On preliminaiy determination of the orbit of the planet (17s) 
Belwana, by Derr Ruling. 

June 10,— Preliminary communication on the spermogonia of 
.i^Scidiomycetes, by Prof. Kothoy, — On elcclrical ri«g fjgure.sand 
their change of form by the magnet, by Prof, Rcitlinger and Dr. : 
Wfichter. — On the magnetisability of iron at high temperatures, 
l)y Prof. Wassmuth. —Ou the development of gases from metals, 
by Prof. Sue.ss. — On the path of the comets 1843 I and i88of?, 
l>y PI err WeSfis,— On so-called chemical repulsion, by Dr, 
I^echei*. 

June 17. — Contributions to an investigation of the phylogeny 
of piant-specic.s, by Prof. v. Ettingsliaiisen.— Optical notices, by 
Prof. V. Lang.—On the localisation of functions in the periphery 
of the human brain, by Prof. Exner. 

Paris 

Academy of Sciences, July 19.— M. Edm. Becquercl in the 
chair. — The following papers were read ; — Researches on the 
oi‘gauic alkalies, by M. Bcrthelot. This relates to ethylamine 
and trimethyUmine, their heat of combustion, (&c.— Modifications 
of respiratory nxovements by muscular exercise, by M. Marcy, 
I’he respiratory cui'ves obtained from young soldiers with a (so- 
called) pntumogmph show tliat after a gymnastic course they 
breathe about twee as much air as before; the number of 
respiratioufi b reduced from twenty to twelve per minute, but 
their amplitude is more than quadrupled. At the outset the 
respiration is considerably modified by running (600 m. in about 
four minutes), but after from four or five months^ exercise this 
running has no ]>ercepttble effect.—On strengthening the im- 
munity of Algerian sheep against splenic fever by preventive 
inoculations; influence of inoculation of the mother on the 
receptivity of tlie foetus, by M, Cliauvesau. Direct contact of the 
organism with the bocteridian elements is not necessary 
to its ulterior sterilisation. Preventive inoculations act on the 
humours proper, which arc rendered sterile and sterilisi^, either 
by rtmovoi of substances necessary to bacteridiau proliferation, 
or rather hy addition of matters adverse to this proliferation.— 
On the construction of the dam of Gitope, Eel^um, by M. de 
Lesseps. — Ephemerides of comet ^ loSo (Schabcrle), by M. 
Bigourdan.—Keply to a remark of Mr, Sylvester’s concerning the 
lessons on the theory of nnoaibers oTDfrichlet, by M, Dedekind.-— 
On the cause of the f^tive spectra observed by M. TYouvelot on 

the solar limb, by M.SIccMtti* He has often observed suidtajpectra 

(attributed by M. Trouvelot to solar ^turbanccs) on passage « 
swallows and other birds across the sun* In simultaneous ob- 
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semtions on three days, by Prof. Ricco, at Paiermo (whci'e birds 
are very rare), no such spectra were recorded ; and M. Tacdbini 
find.9, as one might expect, that they becocoe to freauent os ^e 
sun rises in the sky, — Un atmospheric electricity, by M, Masoart* 
His observations at the College of France aw made with a 
Thomson quadrant electr<>mcter, the deiWetions of the needle 
being transmitted to a pencil. The two pairs of quadrants are 
kept at equal potentials of contrary sign by two poles of a battery 
which coxamunicates with the ground ; the needle is connected 
I with A vessel letting flow a continuous stream of water into the 
! outer air. Generally the potential of the air, always positive, is 
found much higher and more uniform by night than by [day. 
From 9 p.m. to 3 a.m, it varies little, foils at daybreak, reaches 
amminmm about 3 jxiu,, then rises rapidly to a maximum about 
9 p.m. (It is commonly thought there are two maxima, morning 
ond evening ; and tw'o tninitna, one in the day, the other at 
night, M. Maacart considers insulation has l«en too much 
neglected.) — ^On the altcntative currents and the electromotive 
force of the electric arc, by M. Joubert. When tlie current 
intensity is ud there is no difference of potential between the 
carbons, but the (Jifiference quickly reaches 40 to 50 volts, which 
is preserved nearly constant till tlie current is again very weak. 
7 'he final fall is very sudden. The difference of potential 
remains the same during the pcriotl of the current, though the 
mean intensity of this be largely varied, — On a new nir-thermo- 
meter, by M. Witz. This is a sort of Leslie’s thermometer, 
with one air-globe kept at cou.stant temperature by means 
of a tUennal regulator of special form. — On (some fluorised 
combinations of uranium with the alkaline metals, by M. 
Dittc. — On the "atomic -weight and the iirincipal protierflcs 
of glucium, by MM. Nibon and Pettersson. d'hc atf.mic 
weight is 1 3 ‘65 if tlie earth Is equal to GlgOj,— On some com- 
binations l>eIongiug to the group of crcatiae,s and creatinines, 
by M. Duvillier. — Action of chloride of ethyl on etbylammes, 
by MM. Duvillier and Buisine. — Action of electrolysis on ben- 
zine, by M. Reward. A new body named Uobenzoglycol, 
C^Hrt(OPI), is olHained, — On a peculiar alteration Of bulcher- 
mcat, by M. Poincarcb He has found cylindrical pointed 
elements, with cuticles cros.'^ed by lines which seem outlines of 
cells, and granulated. He thinks they may be phases or meta- 
morphoses of lamioidcs, causing trema in .*;ome eaters of raw 
meat. — On the production of chai*bon by pastui'agcs, 1 ^ M. 
Poincare, *J he disease was traced in one case to the grass of a 
meadow being constantly wet with a liquid of marshy look ; in 
this were found nuinerou.s bacteridia like those in the blood, and 
injection of it into a guinea pig produced cliarbon. — Observa- 
tions on the origin of fibrilla' in the bundles of connective 
tis-suc, by M. Laulanid.— On the Echinida of the tertiary strata 
of Belgium, by M. Cotteau. 
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THURSDAY, AUGUST, 5 , i 83 o 
MULTIPLE SPECTRA^ 

11. I 

I CONCLUDED my last article under the above | 
heading with a reference to the case of carbon, and ; 
gave the results successively arrived at by Attficld, 
Morren, Watts, and others; these went to show that 
besides the line-spectrum of carbon mapped by Angstrdm 
there exists a fluted spectrum of this substance. 

Now comes my own personal connection with this 
matter. 

In the year 1878'' I commimicated to the Royal Society 
a paper in which the conclusion was drawn that the 
vapour of carbon was present in the solar atmosphere. 

This conclusion was founded upon the reversal in the 
solar spectrum of a set of flutings in the ultra-violet^ The 
conclusion that these flutings were due to the vapour of 
carbon, and not to any compound of carbon, was founded 
upon experiments similar to those employed in the 
researches of Aitfield and Watts, who showed that the 
other almost exactly similar sets of flutings in the visible 
part of the spectrum were seen when several different 
compounds of carbon were exposed to the action of heat 
and electricity. In my photpgr^h^ the ' 

appeared under conditions in whith carbon was the 
constant, and it seemed th^^efoirp reasonable to assiime ' 
that the flutings were due to carbon itself, and ndt to any 
compound of carbon; and this not alone from the previous 
work done in the special case of carbon, but from that 
which had shown that the fluted spectra of sulphur, 
nitrogen, and so forth were really due to these ^‘ele- 
mentary substances. 

Professors Liveing and Dewar have recently on several 
occasions called this result in question. Prof. Dewar, 
in a paper received by the Royal Society on January 8, 
1880, writes as follows 

‘‘The almost impossible problem of eliminating hydrogen 
from masses of carbon, such as can be employed in experi- 
ments of this kind, prove conclusively that the inference 
drawn by Mr. Lockyer, as to the elementary character of 
the so-called carbon spcctrian from an examination of 
the arc in dry chlorine, cannot be regarded as satisfactory, 
seeing that undoubtedly hydrogen toas present in the carbon 
used as the poles 7 ’ 

Subsequently in a paper received by the Royal Society 
on February 2, Messrs, Liveing and Dewar wrote as 
follows 

^*Mr, Lockyer {Proc. Roy, Soc,^ vol xxvii, p. 308) has 
recently^ obtained a pbotograbb of the arc in chlorine, 
which shows the scries of fltitcd bands in the ultra-violet, 
on the strength of which he throws over the conclusion 
of Angstrdm and Thal^n, and draws inferences as to the 
existence of carbon vapour above the chromosphere; in 
the coronal atmosphere of the sun, which, if true, would 
be contrary to ah we know of the properties of carbon. 
Wo cannot he^p thiniqng that these bands were due to the 
presence of a matt gmntity of nitrogeni 

It will be seen that on Jpnua^ B .Mr, Dewar alone 
attributed theflutipgs tp ahy4f<o<;art;»n, wMle 
a Mr, Dewar, a3SOqkte4; W;ith; attributed j 

tbwtpanitrocarbpiL , , ' 

edge i> aBSi'o. ** That is, Ui J. K, L. 

VoL. xxru— No. 562 


In fact in the latter paper Messrs. Liveing and Dewar 
published experiments on the spectra of various carbon 
compounds, and from their observations they have drawn 
the conclusion that the set of flutings which I have shown 
to be reversed in the solar spectrum is really due to 
j cyanogen, and that certain other sets of flutings shown 
by Attfleld and Watts to be due to carbon are really due 
to hydrocarbon. 

As Messrs. Liveing and Dewar do not controvert 
the very definite conclusions arrived at by Attficld, 

, Morren, Watts, and others, I can only presume that 
tliey took for granted that all the experimental work 
performed by these men of science was tainted by the 
presence of impurities, and tliat it was impossible to 
avoid them. I therefore thought it desirable to go over 
the ground again, modifying the experimental method so 
as to demonstrate the absence of impurities. Indeed I 
have started upon a research which will require some 
time to complete. S^ill, in the meantime, I have sub- 
mitted to the notice of the Royal Society some results 
which I have obtained, which I think settle the whole 
question, and it is the more important to settle it as 
Messrs. Liveing and Dewar ha^e already based upon 
their conclusions theoretical views which appear to me 
likely to mislead, and which I consider to have long been 
shpwn to erroneous, To these results I shall now 
r^er in this place. 

Tlie lube with which I have experimented is shown 
in Fig. I : A and B are platinum wires for passing the 
spark inside the tube ; K is a small tube into which carbon 
tetrachloride was introduced ; it was drawn out to a long 
narrow orifice to prevent the rapid evaporation of the 
liquid during the exhaustion of the tube. The tube was 
bent upwards and a bulb blown at c in order that the 
spark might be examined with the tube end-on, as it is 
found that after the spark has passed for some time a 
deposit is formed on the sides of the bulb immediately 
surrounding the platinums, thus obstructing the light. 
After a vacuum had been obtained the tube was allowed 
to remain on the Sprengel pump, to which it was attached 
by a mercury joint for the purpose of obtaining a vacuum 
for a long time, in order that tlie last traces of air and 
moisture might be expelled by the slow evaporation of the 
liquid. 

The carbon tetrachloride was prepared by Dr. Hodg- 
kinson, who very kindly supplied me with sufficient for 
my experiments. 

On passing the spark without the jar in this tube, 
the spectrum observed consists of those sets of flutings 
which, according to Messrs. Liveing and Dewar, are due 
to hydrocarbon, and the set of flutings which is reversed 
in the sun, and ascribed by Messrs. Liveing and Dewar 
to cyanogen, also appears in a photograph of the violet end 
of the spectrum, Fig. 2. On connecting a Leyden jar with 
the coil and then passing the spark the flutings almost 
entirely vanish and the line spectra of chlorine and carbon 
take the place of the flutings without cither a line of 
hydrogen or a line of nitrogen being visible. 

As a long e?cperlehce has taught me that ^these tubes 
often lea^alightiy at the platmums after tW are detached 
from the pump, so that the evidence of such a p&befisfi- 
fcatifn only good far a ^brt timo; 1 took the occasion 
affoided by a visit of Dr. Schuster to my labbratoiT 

p 
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the experiments were being made to get my observations 
confirmed. He has been good enough to write me the 
following letter and to allow me to give it here 

March 2t 

*[My Dear Lockyer,— T he following is an account of 
the experiment which 1 saw performed in your laboratory 
on Monday^ March 15 : — 

tube containing carbon-tetracbloride was attached to 
the Sprengel pump. As exhaustion proceeded the atr waii 
gradually displaced by the vapour of the 'tetrachloride* 
The electrodes were a few millimetres apart. If the spark 
was taken without a condenser in the vapour the well- 


known carbon bands first observed by Swan in the 
spectrum of a candle were seen with great brilliancy ; I 
also saw the blue band which you said was identical in 
position with one of the blue bands seen in the fiame of 
cyanogen or in the spectrum of the electric arc. When 
the condenser and air^break were introduced this spectrum 
gave way to a line spectrum in which I could recognise 
the lines of chlorine. Ths Jincs of nitrogen were msent^ 
not a trace of the principal double line in the gf'een being 
i^seen* The hydrogen , line Ha(C) was faintly visible when 
I first observed the spectrum, but it got gradually weaker 
and finally disa^mred altogether. When this line was 
fto longer visible the condenser was taken out of circuit 





again f and the same carbon bands were seen as before. 
These bands, therefore, show themselves with great 
brilliancy when a strong and powerful spark does not 
reveal the presence either of hydrogen or nitrogen. 

March 21, 1880 (Signed; Arthur Schuster’^ 

This^fcsult, which entirely endorses the work of Attficld 
and Watts, has been controlled by many other experi- 
ments. I have also repeated Morren’s experiment and 
confirm it, and I have also found that the undoubted 
spectrum of cyanogen is visible neither in the electric arc 
nor in the surrounding flame. 

Hence then in the case of carbon, as in the prior cases \ 


of hydrogen^ nitrogen and the like, those who hold that 
the flutings are due to impurities must, it would seem, 
abandon their position ; for the flutings are undoubtedly 
produced by carbon vapour. Nor is this all ; the sugges- 
tion that the various difficulties which have always been 
acknowledged to attend observations of this substance 
may in all probability be due to the fact that the sets of 
carbon flutings represent different molecular groupings of 
carbon, in addition to that or those which give us the line 
spectrum, and that the tension of the current used now 
brings one set of flutings into prominence and now 
another, seems also justified by the facts. This suggests 



B. 


the view ihat a body may have a fluted spectrum Of 
compound origin as well as a line spectrum, 

This conclusion is greatly strengthened by the prelimi- 
nary discussion of a considerable number of photographs of 
the spectra of various carbon compounds. 

A general comparison of the photographs first enables 
us to isolate the lines in the blue and ultra-violet portions 
of the spectrum (wave-lengths 4300-3800) of the substance 
associated with the carbon in each case. 


In this manner the lines seen in the photographs of 
the spectra* of CCI4, CN, CHIa, CSg, CO2, CO, 

&c,, have been mapped, and both the common and special 
lines and flutings thus determined. 

The phenomena seen with more or less constancy are 
a blue line, with a wave-length of 4266 ; a set of blue 
flutings, extending from 4215 to 4151 j and another set of 
ultra-violet flutings, which extend from 3885 to 3843 (all 
approximate numbers). 
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Inaphotographof the spectrum of the electric (with flutings and the blue line (4266) are also visible, whilst 

a weak battery) between carbon poles in an atmosphere the blue flutings become fainter, 
of chlorine, the blue flutings alone are visible, whilst, when From this we may assume, in accordance with the 
the ^rk is similarly photographed, the ultra-violet working hypothesis of a scries of different temperature 

Highest temperatui'e, 
Intermediate. 

Lowest temperature. 

Fig. Action of three different temperatures on a hypothetical substance, assuming three stages of complete dissociation. 

furnaces, as set forth in the paper of December, 1878 (see series of horizons forming a perfect gradation between the 
Fig, 3), that the different dutings and the line correspond spectrum which contains the blue line alone and that which 
to different temperature spectra, the blue dutings to the contains the blue duting alone (Fig. 4). In comparing the 
lowest and the blue line to the highest temperature, whilst spectra of carbon under different conditions, I find this to 
the ultra-violet flutings occupy an intermediate pO|ition. be true. The blue line never appears in conjunction voith 
According to this working hypothesis there shouki be a the blue flutings^ unless the ultra-violet flutings are also 


Furnace A 
Inter- 

mediate) 2 

Furnace B 

Inter- H 
mediate (2 

[Furnace C 



Highest 'I emperature. 


Lowe.st Temperature. 


Fic. 4. —Spectra of thef hypothetical subsiaticefin intermcdiaulF^rracet, asstnung thst the vwpeurB arc not ccir-pUtely dijfociattc’, 

present. In other words, the highest and the lowest to construct a map, which not only indicates the mere 
hypothetical temperature spectra are never visible to- presence or absence of the lines and their relative 
gether without the spectrum of the intermediate hypo* intensities, but shows a perfect gradation between the 
thetical temperature. spectrum which contains the line alone and that which 

But this is not aU. By placing the spectra of the sub- contains the blue flutings alone (Fig. 5). I would point 
stances at different heat-levels, so to speak, I was enabled out that there is nothing theoretical in this map. All the 


Highest temperature. 


Spark ill 

and CIIIj. 

Spark CO. 


Lowest temiierature. 


Arc in Cl (B). 
„ Cl (C). 


[ Fyo. 4,— The photographed ipectra of tome carbon compounde. 

horizons depicted are copied from photographs of carbon seen that, while the blue linejgradually thins out, the ultra- 
under the conditions indicated, and theory has** merely violet flutings appear first and grow' in intensity. As 
enabled me to arrange them “ these increase the blue flutings become visible, and 

This map I submit, therefore, bears out the hypothesis further, as the latter augments and the line disappears, 
of differences of temperature indicated above, for it is the ultra-violet flutingsrgradually die out altogether. 






^ |l^^p:p)ijp»ophical to infer from, these observatiouR^Ustt] 
not only are the line and flutings in question produced hy\ 
but that the blue line (4266), since it is visible at 
tW teprpemture, corresponds to the most simple 

grouping \vc. have reached in the experiments, 
•"^and the flutings to others more complex. 

The result to which attention is most to be directed in 
this place is that touching the two sets of flutings, and 
should future research justify the double conclusion (i) 
that these flutings are truly due to carbon, a result 1 
accept, though it is denied by Angstrom and Thal^in; 
and (2) that the dilTerent flutings really represent the 
vibrations of different molecular groupings ; a^reat step, 
and one in the direction of simplification, will have been 
gained. 

Indeed it is much to be hoped that this ground will be 
at once worked oyer again by men of science who are 
both honest and competent ; that the truth is sure to gain 
by such work is a truism. 

1 have so often taken occasion to refer with" admiration 
to the work of Angstrom and ThalCin that I shall not 
be misunderstood when 1 say that their conclusions, to 
which such prominence is given, and on, which such great 
stress is laid by Messrs. Liveing and Dewar, rest more; 
ripon theory and analogy tVian upon experiment. 

Their work, undertaken at a time when the existence 
of so-called ** double spectra” was not established upon 
the firm basis that it has now, and when there was no 
idea that the spectrum recorded for us the results of suc- 
cessive dissociations, gave, as I have previously taken 
occasion to state, the licnefit of the doubt in favour of 
flutings being due to compounds, and it was thought less 
improbable that cyanogen or acetylene should have two 
spectra than that carbon or hydrogen .should possess 
them. 


I ^ ^ magnesiuiawnitr^^a 

I spectrum.,., • , 

^ interest attaching to the question of the constitu- 
tion of comets* especially since the discovery by Huggins 
that the spectra of various comets are all identical with 
the hydrocarbon spectrum, naturally leads to some 
speculation in connection with conclusions to which our 
experiments point. Provided w® admit that materials of 
the coniet contain ready-formed hydrocarbons* and that 
oxidation may take place* then the acetylene spectrum 
might be produced at comparatively low temperatures 
without any trace of the cyanc^en spectrum or of metallic 
lines. If, on the other hand, we assume only the presence 
of tmeombined carbon and ^hydrogen, we know that the 
acetylene spectrum can only be produced at a very high 
temperatufe, and if nitrogen were also present that we 
should have, the cyanogen spectrum as well. Either, than, 
the first sujj^osition is the true one? not disproving [the 
presence of nitrogen, or. else the atmosphere which the 
comet meets is hydrogen only, and contains no nitrogen.^’ 

Tho importance of the question here treated of comes 
out very well from these two extracts. We find the 
same.spectrd called into court, and 

ve^tm&pcrly suggest the existence of 

chemical aubatances ^^of the chemist has never 

dreamt# and to^explamthoohcmi^ of a large group 

of celestial bodies^.^ 

There is. 4 ittle a complete consensus 

of opinion is arnred^at among the workers, other sugges- 
tions more far reaching still will be derived from the 
prosecution of these inquiries. For the present, however, 
the chief point to bear in mind is that both in line-spectra 
and in fluted spectra we have indications which I think 
favour the view that in each case the origin is compound 
rather than simple. J. Norman Lockyer 

Oban, July 3o 


Indeed, later researches have thrown doubt upon the 
view that the fluted spectra of aluminium and magnesium 
are entirely due to the oxides of those metals instead 
of to the metals themselves— and this is the very basis 
of the analogy which Angstrom and Thai t^n employed. 

The importance of the observations to which I have 
referred is all the greater because of the general con- 
clusions touching other spectra which may be drawn from 
them. Thus from what I have shown it will be clear tliat 
if my view is correct the conclusions] drawn * by Messrs, 
l.iveing and Dewar from the assumed hydrogen-carbon 
bands touching l>oth the spectrum of magnesium and the 
spectra of comets, are entirely invalid. These conclusions 
are best given in their own words : — 

“The similarity in the character of the marae^um- 
hydrogen spectrum, which we have described* to the 
green bands of the hydrocarbons is very striking. We 
have similar bright maxima of light, succeeded by long 
drawn-out series of fine lines* decreasing in intensity 
towards the more refrangible side* This pecuharity, 
common to both, impels the belief that it is a consequence 
of a similarity of constitution in the two cases, and that 
magnesium forms with hydrogen a compound analogous 
to acetylene. In this connection the very simple relation 
(2 : r) between the atomic weights of magnesimn and 
carbon is worthy of note, as well as the power which 
nragnesium has, in common with carbon Jt noW ', 
appears, of combining directly with nitrogen^ We xaay.s 

• Piil cr read iflSo. 


TJfB EDUCATION DEBATE 

T he chorus of approval with which Mr. Mtmdella's 
report on the progress of elementary education was 
received on Monday cannot but be gratifying to all who 
have at heart the highest welfare of the country. With 
one or two unimportant exceptions— members whose vision 
is so bixarre as to discern communism in the education of 
the children of the working classes, and who connect the 
increase of .weeds with the spread of education — what 
criticism there was referred to details of method. All the 
mencibers whose opinions are of any weight agreed that vast 
good hadtcsulted to the country by the working of the 
Code. As to the special sultiects, among which science 
is included, the weight of opinion was decidedly in favour 
of their retention* The greatest friends of the Fourth 
Schedule admit that there is still much room for im- 
plement in the teaching of these subjects ; it cannot be 
expected that 00 great a novelty in the system of ele- 
mentary education in the country can all at once be 
taught to pttrtfection. About the success of the compulsory 
system oCieducation it may be said that the House was all 
but unanimous. The analogy between the treatment of 

t With s{»cuil reference to this Ust question, that of comttery 
one of acktKtwMged diakultv. I nsny porbapa lie ^nistod to hero 
by way of note tliat the view J out farwafd W touchlw the 

relation of this spectrum to that or the nebhlan has beett lawiy tweawgroet^ 
by «he ubufinutieq that uta of 

specinim of iron i& that colnciucftt with the fchlef uebala- 

apectrum. 
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pku|k}]3 and th6 free education of the children of the : 
working classes will not hold water. In the one case we 
are simply keeping from starvation people whose im- 
providence or misfortune have made them a dead burden 
oh ^bir fellows ; in the other case we are feeding the 
minds of those who one day will have to bear the brunt 
of the work of the nation. The better these future 
workers are educated, the more intelligently and the more 
effectively are they likely to do their work, and the less 
likely are they to become inmates of our workhouses and 
prisons. As Serjeant Simon testified, even already is 1 
there a marked decrease of embryo criminals in our streets. | 
The conclusion come toby Mr. Mundella and those who, like ! 
him, have the interests of education at heart, is not that we | 
have gone too far, but that we have not gone far enough ; not 
that we have reached finality, but that we have only made j 
a good beginning. The figures he adduced to prove the ' 
success of the existing Education Act were practically j 
admitted to be irrefutable ; and we only trust the ij 
progress in the next ten years will be at an equal ratio 
to that achieved during the past decade. ‘‘Many of us,*’ 
he truly said, “ would pass away without seeing the full 
effect of the work we are doing.’* As to the propriety of 
encouraging the retention of exceptionally clever boys in 
elementary schools beyond the regulation age, the figures 
showed that it would be cruel and unjust to forbid this. 
Until we have a State system of secondary education in 
England similar to that about to be sanctioned in Scotland, 
until an equally decisive step is taken with regard to 
educational endowments in the one country as in the 
Other, the nation would be doing a gross injustice to 
force exceptionally clever boys to leave school just when 
their intellects were beginning to shoot into full vigour. 
Mr. Mundella showed by his figures that Scotland is still 
ahead of England in the matter of education ; that extra 
ot special subjects are more widely sought after and with 
greater success, and that a larger percentage of children 
in elementary schools proceed to secondary education. 
But it should be remembered that this is the result of 
many generations of universal education, and that in 
Sbdtland it has long been considered as great a disgrace 
to be uneducated as in England it is considered to be 
immoral There among the great majority of the working 
classes compulsory education was scarcely needed, and 
this will no doubt be the case in England in the course of 
a century or so, when education will have become as 
great a necessity as decent clothing. Again during the 
debate was it shown by those who have the best means 
of knowing that where science is properly taught there 
the children are as a rule more intelligent and bright, 
and better up in the ordinary subjects than in schools 
where science is neglected. Sir John Lubbock gave a 
remarkable instance of the favour with which properly I 
conducted science-teaching is received by the children 
themselves 

“He had lately," he said, “visited some of the Lambeth 
schools, and in one of the last he asked the children which 
^ject they themselves preferred. Out of 229 children 
in the upper standards, 2 liked grammar best, 1 1 geo- 
graphy, ii arithmetic, 3 S history, and 147 elementary 
science. He did not quote this tom any wish to exclude 
the other subjects, but because it seemed conclusive 
evidchce against the proposal to omit elementary science. 


He knew that many hon. members, when theV thought 0! 
children learning these extra subjects, pictured to them- 
selves anxious and weary children porir^ oyer a difficult 
and distasteful task. He wished they WoUld go add see 
the reality-^the bright, happy, intelligent Taces of 
children, and their delight as they found themselves 
to answer the questions rapidly asked them by the 
master.** 

We have no intention of repeating the arguments we 
have so often adduced in favour of the teaching of at 
least such elementary science in our national schools as 
will be of practical use in after life and help to render the 
hard lives of the working clashes brighter, and nobler, and 
thus elevate the whole nation. The debate on Monday 
confirms all that has been adduced in favour of such 
education, and is the best possible reply to the attack of 
Lord Norton in the Upper Ho use, an attack whicb the 
debate showed to be an anachronism. The whole tone 
of Mr. Muhdella’s address must convince all but the 
prejudiced that the education of the counfry could not be 
in better or safer hands, and that he is hot in the least 
likely to lake any step that could be considered rash. 

Quite in keeping with the tone of his Education address 
were his remarks in connection with the vote for the 
Science and Art Department. With regard to the vote 
of 4,000/. for scientific research, Mr, Mundella said that 
it was expended under the advice of the Committee and 
members of the Royal Society, and that of the presidents 
of the various other scientific bodies. He thought the 
country could well afford to spend 5,000/. on the matters 
that had been alluded to. “ As it was we did not spend 
too much on science and art/’ This is a remarkable 
admission to make by our Minister of Science, for siich 
tlie Vice-President of the Council is in reality if not iii 
name. We do not wish a penny to be deducted from the 
grant for elementary education, which we hope to see 
gradually increased ; indeed wc would strongly urge Mr. 
Mundella to devote his energies, so long as he has oppor- 
tunity, to perfecting the teaching of science in our 
elementary schools. When once a proper system is 
fairly established, there will be no danger of retrogression 
— rapid progress will be certain. Not only so, but wc are 
sure that the nation will be convinced iJiat at the other 
end of the scale the neglect to encourage by national 
funds scientific research is quite as disastrous to the 
highest welfare of the country as the neglect of elementary 
education. In Germany and France the national neces- 
sity of both is practically recognised, and they arc both 
amply provided for. If Mr. Mundella is of opinion that 
wc do not spend too much on science, that can only mean 
that the nation must suffer for this parsimony. It 
admittedly as an experiment that the 4,000/. was added 
to the 1,000/,, which, by the by, but for the want of faitli 
of the scientific nabobs of the time, might have been 
10,000/., and that many years ago. Over and over again 
have wc pointed out the benefit which the nation would 
reap from research when adequately encouraged, and 
that we can never hope to hold our own in this matter 
with foreign countries under J existing conditions, in 
which some of our best men are compelled to waste their 
exceptional powers in teaching for the sake of bread 
and butter ; while some among the “professors ** i^hpm in 
the view of some wc were exclusively to look for research 
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not only neglect research^ but even their students in the 
most unblushing manner, in their greed of gold. We hope 
that when next Mr. Mundella has to ask fora vote for the 
Science and Art Department, he will present as strong a 
case for the encouragement of advanced science as he 
has done for the teaching of elementary science. The 
facts and figures in favour of the one are as strong as 
those in favour of the other. 


EUROPEAN CADDJS-FLIES 

A Monographic Revidon and Synopsis of the Trichoptera 
of the Europetvi Fauna, By Robert McLachlan, 
F.R.S., F.L.S,, &c. (London : Van Voorst, 1874- 
1880.) 

M ost persons have seen those curious aquatic insects 
called caddis- worms, which live at the bottom of 
the water, protected by tubular cases formed of bits of 
stick, stones, sand, or shells, and are much used as bait 
by anglers; being, as Izaak Walton remarked, “a choice 
bait for the chub or chavender, or indeed for any great 
fish.” It is also generally known that these caddis-worms : 
are the larv;e or grubs of winged insects, known as caddis- 
flies or water-moths, which abound in the vicinity of 
rivers or ponds and often fly into houses attracted by the 
light j but few persons except entomologists are aware that 
there are nearly a liundred and fifty different species in 
the British Isles, while between fo\ir and five hundred are 
known from various parts of Europe -that they constitute 
a distinct order of insects, named Trichoptera,” from 
their hairy wings — and that they possess peculiarities of 
structure of the greatest interest as serving to connect, 
however imperfectly, such distinct and highly specialised 
orders, as the Hymenoptera and the Lepidoptera. 

The perfect insects are characterised by four ample 
membranous wings, of which the hind pair are usually 
the largest, while the front pair arc somewhat more 
leathery in texture. The wungs are always more or less 
clothed with hair, sometimes to such an extent as to form 
a dense coat which completely hides the nervures ; and it 
is this peculiar hairy covering which has given the name 
to the family. The neuration of the w ings consists of 
longitudinal branching veins with a few cross veins 
forming cells, very different from the netted veins of 
most of the Neuroptera, with w'hich the Trichoptera 
were formerly united, but bearing a considerable re- 
semblance to those of some of the smaller moths. The 
body is also hairy, the legs long and spined, while the 
antenna: are usually longer than the body, slender and 
thread-like ; and w hen the insect is in repose these are 
directed forward, and so closely pressed together as to 
appear like one. The mouth is very small w'ith quite 
rudimentary mandibles, and Mr. McLachlan thinks that 
the insects usually take no nutriment whatever in the 
perfect state, “existing on the superabundant vitality 
acquired during their long larval stage,” but he adds: 
‘^some of the larger species frequent flowers at night 
after the manner of moths, and arc even attracted by the 
mixtures used by lepidopterists to attract their favourite 
insects, facts which prove that some, at any rate, partake 
of liquid nutriment.'’ The exact mode in which this is 
effected is not yet clearly ascertained. 


The eggs are gelatinous, and stick together in a mass 
which is attached to aquatic plants below the suffice of 
the water, into which the female is said sometimes to 
enter for the purpose of depositing them in a proper situa- 
tion. The cases formed by the larvae are built up of 
various substances fastened together by silken threads 
spun from the mouth in the same manner as caterpillars 
spin their cocoons — another curious point of resemblance to 
the Lepidoptera. These cases vary greatly in the different 
families and genera, and though at present very imper- 
fectly known it seen^s probable that every species has a 
distinctive form of case. The Phrygancidae, for example 
make cylindrical cases of morsels of leaves or fibres 
arranged in a spiral manner, the cases are open at both 
ends, and it is believed that the larvae have the power of 
turning in them. When about to change into a pupa the 
larva closes up the ends with vegetable matter and 
attaches the case to an aquatic plant. They live only in 
ponds, lakes, or marshes. Another family — the Limno- 
philidsc — have some genera which live in still, others in 
running waters, and their cases vary greatly, the most 
curious being those formed entirely of shells, often taken 
while their inmates are alive. One genus of this family — 
Enoicycla— is altogether anomalous, since the female has 
rudimentary wings and its larva lives in moss, often in 
woods far away from water, forming a case of fine sand 
intermixed with vegetable matter. One species is found 
in England. In the next family — Sericostomatidm — the 
larvoe live generally in streams, forming cylindrical cases 
of sand or small stones, but sometimes the cases are 
broad and flattened, in others quadrangular, w’hile in one 
genus— flelicopsychc— they are spiral, formed of sand 
grains, and often so closely resembling the shells of fresh- 
water molluscs, that some of them have been described 
as species of Valvata, Faludina, &c. ! In the Hydro- 
psy chid® and Rhyacophilidx the larv® arc carnivorousj 
and form irregular cases of small stoncs/ixed to larger 
stones at the bottom of the water, and sometimes several 
larvoe appear to live in company under a common covering 
of vegetable and other ddMs fastened together with sUk. 
These are obliged to quit their retreats when wandering 
about in search of food, and they accordingly have the 
body and abdomen of a firmer consistency. The Rhyaco- 
philidac especially frequent torrents. Lastly, the Hydro- 
philidae live in more or less seed- like, movable cases, 
formed of silk with minute sand-grains, and having a slit 
at each end forming two apertures, from cither of which 
the larva can protrude its head. They are found among 
water-plants, on the surface of stones at the bottom of 
streams or ponds, and have the power of spinning a 
silken thread by which botli the case and its inhabitant 
can float securely in the water. The insects produced 
from these larvae are the smallest of the order, and often 
appear in great numbers. 

When the larvae of Trichoptera are about to change 
into pup® they close up the apertures of their cases cither 
with a network of threads or with other materials, and 
some of them besides spin an inner cocoon. The pupae, 
though quite motionless, bear a considerable resemblance 
to the perfect insect, the antennas, legs, and wings being 
fully formed, but shorter, and all inclosed in separate 
sheaths and arranged on the breast fhe head is how^ 
ever armed with a pair of strong homy hooks or jaws 
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quite different from those of the larva or the rudimentary 
jaws of the perfect insect. These are to enable the pupa 
to cut its way through the cocoon and outer case, when 
it is ready to assume the perfect state. It then becomes 
active, swimming by means of its two middle legs, the 
tarsi of which are densely fringed with long ciliac, forming 
admirable oars. By means of these the pupa reaches the 
stem of some aquatic plant, up which it creeps out of the 
water, and then sheds its pupa-skin, and lives a short 
aCrial life which seems whoDy devoted to the duty of 
continuing the species. 

From the foregoing brief sketch of the main features of 
this order of insects, it will be seen that they form what 
is probably a very ancient group, which has preserved 
some of the characteristics of several distinct orders* 
Though, owing to the structure of the rudimentary mouth, 
the Trichoptera have to be classed among the mandibulate 
or gnawing insects, arid are supposed to be allied to both 
the Neuroptera and the lower Hymenoptera, yet in the 
neuration of the wings, their hairy clothing, the silk- 
spinning and case-bearing larva:, and the form and habits 
of the perfect insect, they more nearly resemble some of 
the smaller moths, with which Mr. McLachlan believes 
they have a real affinity. So, in the curious activity of an 
otherwise quiescent pupa, which possesses special organs 
for gnawing and for swimming, these insects seem inter- 
mediate between the groups with an imperfect and those 
with a perfect metamorphosis, though far more closely 
allied to the latter ; and owing to these various peculiari- 
ties the Trichoptera may be said to constitute a “critical” 
group, whose study cannot fail to throw light on the 
affinities and genealogy of insects generally. Owing 
however to their obscure colours and slightly varied 
forms they have attracted comparatively little attention, 
though a few ardent workers have for many years devoted 
themselves to this branch of entomology ; but the appear- 
ance of the present elaborate work, which is a model of 
conscientious labour and research, will form an important 
era in the study of the group. 

This large and handsome octavo volume is devoted to 
a complete description of all the species of Trichoptera 
which have been discovered in Europe and Northern 
Asia, or In what is now termed the Talaearctic Region. 
These descriptions have all been drawn up from speci- 
mens of the insects themselves — often of the greatest 
rarity — and the fact that the 'chief musetims and private 
cabinets of Europe and America have placed their 
collections in Mr. McLachlan's hands for the pur- 
poses of this work, is the best proof of the high repu- 
tation he has attained as a master in this branch of 
entomology. The book is illustrated by fifty* nine plates 
containing about 2,000 distinct figures (all drawn by the 
author himself), illustrating generic and specific characters 
mostly derived from the neuration of the wings and the 
structure of the anal appendages. These latter organs 
are wonderfully varied from species to species while 
constant in each ; and by carefully delineating them by 
means of the camera lucida^ species liave been shown to 
be distinct which appear in all other respects to be iden- 
tical ; and the fact of such distinctness in a considerable 
number of cases is one of the most curious and interesting 
results of Mr* McLachlan^s researches. 

The work has occupied nearly six years in its publica- 


tion, and it has had the effect of stimulating inquiry to 
such an extent that a large number of new species have 
been discovered during its progress, 'rendering the book 
half as large again as was anticipated ; yet the author 
believes that a comparatively small portion only of the 
European species are yet known, while in less familiar 
regions there is a wide field for the discovery of new and 
remarkable forms. There remain also a number of larva^ 
which have not been identified with the perfect insecti 
and an interesting and useful line of observation is thus 
open to entomologists both at home and abroad. Under 
these circumstances ever)^ naturalist will appreciate the 
value of a work which has collected together and 
thoroughly worked up all the material available to the 
latest date. Such a book cannot,’ from its nature, be a 
popular one. Its production has been a labour of love, 
and is to that extent its own reward ; but the experise of 
producing such a volume is very great, and in order to 
encourage and even to render possible the production 
of such works it becomes the duty of all who wish to 
advance the study of nature to do what in them lies to 
relieve such enthusiastic workers from the pecuniary 
burthen which their self-denying labour brings upon 
them. If every scientific institution and every Natu- 
ralist’s Field Club in the kingdom were to purchase a 
copy of this admirable volume for the use and instruction 
of their members, they would do much to render the pro- 
duction of such works more common, besides really 
furthering the progress of research, perhaps even more 
than by the publication in full of their own Proceedings. 

This is undoubtedly the most important British work 
on Entomology since the completion of Mr. Stainton's 
‘‘Natural History of the Tineina” thirteen years ago, and 
it is well worthy of the high reputation of its author ; 
while the clearness of the type, the excellent systematic 
arrangement, the full indices, and the beautifully engraved 
figures, are equally commendable. Any detailed criticism 
on such a book could only be given by a worker in the 
same group ; but as one who has often to refer to natural 
history volumes for information, the present writer would 
suggest that the absence of any family names as headings 
to the pages is a great inconvenience, as there is no 
means of ascertaining what group a genus belongs to or 
of finding the commencement or end of a family without 
constantly turning to the index. So far as the typography 
and general arrangement of the volume are concerned 
this is the only defect that has been noticed, and that it 
is so small a one may be taken as an indication of the 
care and attention which has been bestowed upon the 
publication, no less than on the composition of this 
notable volume. A. R. W. 


OUR BOOK SHELF 

Ornithological Jottrnal of the Winter of 1878-79/ "^^dth 
Collected Notes regarding its Effects upon Animal LifCy 
including Remarks on the Migration of Birds tn the 
Autumn of 1878 and the Spring of 1879. By John A. 
Harvie-Brown, F.Z.S., M.B.O.U. {Free, Nat. Hist. 
Soc., Glasgow, 1879.) 

Mr. Harvie-Brown, well known as one of the most 
active and practical of our home- ornithologists, has 
endeavoured to chronicle the abnormal effects of an 
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unusually severe winter on bird*Iife. To this end the 
scattered notices on this subject which have appeared m 
various journals and periodicals have been collected, and 
are supplemented by communications from private corre- 
spondents and ?w personal investigations. The result is 
the memoir now before us, in which the observations thus 
collected are arranged in a s)'stematic form* 

The soutliem migration in the autumn of 1878 was by all 
accounts unusually early and rapid. The outer Hebrides 
appear to have been almost cleared of their smaller birds. 
Visitors to Tyree in December remarked on the " extra- 
ordinai*y scarcity of common birds,” and on the “ unusual 
number of winter visitants.” On the Solway p'irth also 
e^ly notice of the coming winter was afforded by the 
arrival of vast numbers of wild fowl.” Herr Gaetfce of 
Heligoland reports that while in ordinary seasons the 
autumnal migration in that wonderful island often con- 
tinues until the end of February, in the autumn of 1878 
every migratory bird had sped past by the close of 
N ovember. 

Numerous other testimonies to these facts which are 
adduced by Mr, Harvie- Brown, leave no doubt as to the 
general effects produced on bird-life by the unusually 
severe winter of 1878-79, in which a January ‘‘colder 
than any for forty-one years ” followed a December “ the 
coldest of any for twenty-one years.” The bulk of the 
memoir is taken up by a series of notes on the different 
species systematicaUy arranged, a perusal of which is 
sulhcient to show without doubt that the author* s general 
conclusions are amply borne out by the particulars which 
he has collected. 

Ou Mtmu/f and Mines in yaparu By C. NcUo. (Tokio, 

1879.) 

The substance of this pamphlet was given as a lecture by 
the author before the German Natural History and Eth- 
nolodcal Societyof Eastern Asia, and it now appears with 
the above title as vol. ji. of the MefPioirs of the Science 
department of the University of Tokio. It is mainly a 
discussion of the present state of miningand metallurgical 
industry in Japan, with suggestions for improvements 
by the introduction of machinery, the establishment of 
model dressing and reduction works, the formation of 
private companies, and more particularly the introduction 
of foreign capital, which is at present prohibited by the 
Japanese law. These points are treated in some detail, 
and the moderation with which the author expresses his 
conclusions shows a practical familiarity with the subject 
such as is likely to command the confidence of those persons 
who may be interested in the subject. It is however to 
be regretted that the author has not been fortunate 
enough to receive the co-operation of some of his literary 
colleagues in the production of the ;work in its present 
fonn, as tlie text, even by the greatest stretch of inter- 
national courtesy, can scarcely be called English, and the 
directors of the University must certainly have been 
unaware of its character when they allowed It to appear 
among their Kecords. It is necessary to mention this, as 
an impression is to some extent cuiTcnt that the translation 
is of Japanese origin, 

ne Automatic MnUiplier : far Performing Multiplica- 
tion without Calculation and without Writing dmvn 
any Figures except the Answer. By John Sawyer 
(London: George Bell, 1S80,) 

The Automatic Calculator^ for owls. grs. lbs. at per Ib.y 
Supplying the Cost of any Weight at any Price up to 
I IS, 1 1 Id per lb. By the same. 

In nature, vol. xvlii. p. 327, we noticed “Automatic 
Arithmetic ” by the same author. We need only endorse 
the remarks we previously made with regard to tnefomer 
work, and commend the present admirably compact and 
handy calculators to practical men who, after a little time 
spent m getting over the manual difficulty to beginners in 


manipulating the vertical and horizontal slips, will find 
these works very serviceable as ready reckoners. Multi- 
plication is reduced to a mere addition of digits ; the 
earlier work facilitated the operation of division as wcli 
We may add that the “Multiplier” is issued in ttu'ee 
forms, f.tf., for multiplying 4 figures by 4 figures, 6 figures 
by 4 figures, and, as m the specimen we have, 8 figures 
by 6 figures. 


LETTERS TO THE EDITOR 

\The Editor does not hold hint self responsible for opinions expressed 
hy his correspondents. Neither cem he umlertahe to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications. 

[The Editor urgently r&xuests correspondents to keep ikdr letters as 
short as poss We. The pressure on his space is so great that it 
is impossible otherwise to ensure the appasrance even of com^ 
munkoHons containing interesting and novel factsi\ 

The Freshwater Medusa 

The explanadon of the discrepaniy between Prof. Allman's 
and my own citation of my article in Nature, vol. xxii. p, 147, 
appears to be that Prof. Allman has unfortunately received a 
copy of Nature differing from the majority of the issue of that 
date in the fact that it was printed off before the final corrections, 
sent to the office of Nature on Wednesday, had been inserted. 
These corrections were made before the greater number ,af the 
issue was struck off, and I have only just ascertained, to my great 
surprise, that any of the uncorrccted copies had been circuited. 
Tlie error as to the marginal canal was also present in the proof 
of my paper, marked “uncorrccted proof, confidential,” which 
was circulate among the Fellows at the meeting of the Royal 
Society on June 17, but the error was corrected by me bfore the 
reading o f the paper. 

Accordingly, so f,ar as any publication or the public expression 
of my conclusions is concerned, I have not committed myself to 
the erroneous notion that the marginal canal is absent, although 
in the course of my inquiry I did entertain that and many other 
provisional conceptions as to the structure of Limnocodium. 

I shall be glad to see .some explanation from the publishers of 
Nature of the curious and highly inconvenient phenomenon of 
dualism in Nature wliich has mystified both Prof. Allman and 
myself. K, Ray LankestER 

[Premising that we are supposed to leave Nature in the 
rintcr's hands ready for press at 2 p.m. on Wednesday, we 
ave no difficulty in giving the explanation asked for by Prof. 
Ivankester, 

His revised proof was received by us on Wednesday morning, 
June 16, with numerous corrections, which were given effect to. 
After the paj^r had been made over to the printer on the after- 
noon of that day a postcard was received by the printer with an 
additional correction, which was also duly made. On the 
morning of Thursday, the lyih, the following note, dated 
“Wednesday afternoon,” was received by the printer after the 
printing of the American edition had been completed and that 
of the English one had commenced r — 

“Dear Sir, — If there is time please alter in my diagnosis— 

VMargikal or Ring Canal obliterated or much reduced* 
into * Marginal or Ring Canal voluminous,* 

" Similarly please alter 

‘Radiating Canals terminating cmcally ’ into * Radiatiwo 
Canals opening into the marginal canaL' 

“Truly yours, 

“ K. Ray Lankkster ” 

Although one-third of the edition had been printed ofi, the 
printer, knowing our anxiety to give contributors eveiy 
for corrections, stopped the press, and made the alterations 
which were asked for “if there is time/’ Possibly Prof. 
Innkcater has no idea of what is involved in stopping a 
steam press. However this may be, the press was .ftOR>ed 
in order to carry out to our utmost what we coniMerea . to 
be Prof, Lankcater^s wishes, and we are astonished that he cun 
have put any other interpretation upon what hiqpp^d. Prof. 
Lonkestc/s letter given above is undated^ but it vim* 
ocived on July 31 at mid-day. On the ofith he Wrote, etatluftithat 
he had ibttndjhere were “two iasoes of NATURE 
and requesting us to “ state this if necessary,” Ttds dbCs not 
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sei^m to accord wall with the statement above (July 3*) 

lid only “just aaccrtained ” the fact to his “great surprise.'* 

—Ed.] 


Subterranean Kaolinisation 

A YEA.R ago Mr. John Arthur Phillips, in criticising, before 
the Creological Society, my theory of kaolinisation as a source of 
auperficiofrock temperatures, made a point which is interesting 
in its bearing upon the composition of derived or secondary 
lithological products. He endeavoured to ascertain the number 
of tons of frispathic rock that must be yearly kaoUnUed in order 
to supply the quantity of alkalies known to be contain^ in the 
mine waters of the Comstock silver lode in Nevada, and in doing 
so he began with the supposition that in the process of kaolin isa- 
tiou all of the alkali in the felspar goes into solution and is re- 
moved. This assumption is undoubtedly incorrect, for even the 
surface clays which are deposited from running water, and there- 
fore must have l)een subjected to a maximum leaching, almost 
invariably contain potassic and sodic salts, as any one may learn 
by studying the subject of fireclays. 

But when the clay is formed by the alteration of rock at great 
depths, beyond the line of ready drainage and in the presence of 
a minimum quantity of water, the product is, or may be, quite 
different from the clay of sedimentary deposition. It is in fact 
merely the original rock hydrated, and from the example given 
in the Comstock region the alteration product does not seem to 
lose much, if any, of its original alkalies. This Is demonstrated 
by the analyses given in Mr. King's Report on the Fortieth 
ParalloL All the existing analyses of the clays in this region 
were made on specimens obtained in the first thousand feet of 
depth, and most of them were taken within 500 feet of the sur- 
face. That is, they all come from the region of active drainage, the 
oxidising and other effects of atmospheric action being well marked 
in this lode down to the depth of 600 feet. The mean of four analyses 
of clays shows 472 of alkalies and 10 ’86 of water, CO« and P4O5. 
One of the specimens has been very strongly altered, navi ng lost 
about 10 per cent of silica, while another seems to have gained 
about half as much of the same constituent. As to the composi- 
tion of the original rocks (propylitc and andesite,) it is impossible 
to lie exact, for the alteration m the region lias been so extensive 
and thorough that all attempts to obtain an unaltered specimen 
have failed. The least altered specimen of propylite from the 
Virginia range of mountains in which this lode is round contains 
5*05 per cent, of alkalies, with i '02 loss by ignition. The most 
alter^ specimen contained 5*26 per cent, of alkalies, and 6*53 
loss by ignition. Andesite showed in the least altered specimen 
4*7 alkalies and 2'8 loss ^ in the most altered specimen 7*37 
alkalies and 4*35 loss. It is impossible to compare the clays of 
this district with unaltered rock from other localities, for the 
reason that the composition of these eruptive rocks varies strongly, 
«s|>ecially in the percentage of alkalies. On the whole I think 
that any one who wiU compare the tables of analysis given in 
vols. i. and Ui. of Mr. King’s work will be convinced of the 
truth of what I have asserted above — that subterranean kaolini- 
eation (s merely the M ration of a rock in place without other 
serious alteration. The fact has importance in its relation to 
the origin of some hydrated aluminous rocks. 

Mr. Phillips calculates that the averajje proportion of alkalies 
in these rocks is 6*4 per cent., that 813 tons of alkalies are 
removed yearly in the mine waters, and that “it consequently 
follows" that the felspar 11112,703 tons of rock **mu8t be 
nnuuaUy kaolinised, and the whole of the alkalies removed in 
aolutiott," It seems to me that a metallurmst of Mr. Phillips' 
experience should have known that the alkalies arc never com- 
pletely removed in kaolinisation. That he is not acquainted 
with we peculiar and remarkable conditions of the Comstock is 
not surprising, for the lode receives but little attention, and that 
of the most harty kind, from visitors. I ask your permission to 
add the following summary of facts which rebut Mr. Phillips' 
criticism:— 

I, The removal of alkalies in subterranean kaolinisation, if it 
is judged by the existing incomplete series of analyses, seems to 
vary from less than one-ftfth of the quantity of alkalies in the 
iment rock down to almost nothing. 

g. The whole resulU of kaolinisatitm arc not represented in 
the mine waters. In the vast areas of dry rock alteration has 
been extensive, and seems to be going on now by means of 
wAter^vapottr, and none of this action auppUea alkalies to the 
mine waters. 

3, The liberation of hot gas which Is an accompaniment of 


kaolinisation by atmospheric waters conveys the heat prodnbed 
in the dr^r areas to all parts of the mass, and especially to such 
channels as watercourses and mlne-opeuings. 

4. Kaolinisation in the Comstock i%gion is not produced by 
the action of cold water on cold rock, but by the combination 
of water and rock, both already heated before the action to very 
nearly the temperature tliey attain after it. The heat of the ro^ 
is cumulative, its present temperature being mainly the result 
of ages of previous kaolinisation, the heating effects of which were 
preserved from dissipation by a blanket of rock i,oao feet thick. 
The water which takes part in the action at existing depths of 
the mine has been heated by its percolation through 1,000 to 
1,500 feet of hot rock lying below the blanket spoken of. Mr. 
Phillips calculates that 85^* are added to the temperature, but in 
fact the actual Increment of temperature by kaolinisation is, in 
Die locality given, but a small fraction of this quantity. Con- 
sidering the small rainfall of Nevada, and the depth at which the 
waters are now drawn from the rocks, and the pwfect correspon- 
dence of depth and temperature, it is more probable that the 
actual gain of heat does not exceed one or two degrees, and may 
even be less. 

5. Mr. Phillips’ calculation that 330 tons of water are heated 
by the kaolinisation of one ton of rock has no foundation in the 
known facts, but is probably more than 99 per cent, from the 
truth. His further error in supposing that the increment of heat 
is 85" F, instead of being in the neighbourhood of 1% as is more 
probable, relieves his criticism of whatever weight it might have 
if it had been adjusted to the w'cll-kuown facts of the case. 

115, Bj'oadway, New York, June 17 John A, ChuJICH 


“On a Mode of Explaining the Transverse Vibrations 
of Light " 

I VENTURE to call attention to what appears to me to be 
(possibly) an objection to the views advanced by Mr, S. Tolver 
Preston in his interesting article, “On a Mode of Explaining 
the Transverse Vibrations of Light" (Nature, vol. xxi. p. 
256). Mr. Preston’s hypothesis 1 understand to be a special 
modification of Lesa^c’s, the speciality being that the cor- 
puscles which by their impact on tlie cage-atoms of ordinaiy 
matter cause gravitation, are also the carriers of some vector 
property, the changes in which constitute radiant energy, and 
that in fact there Is no ether except just this assemtuage of 
minute corpuscles co-existing in the ultra -gaseous state (f.<r,, with 
a mean free path of great length). Now, as far as I can sec, 
it is a strict corollary from tliis exceedingly fascinating hypo- 
thesis that the velocity of propagation of gravity must be iden- 
tical with that of light. In other words, the acceleration of a 
material particle at any instant (1) caused by the attraction of a 
second particle must be directed to the spot occupied by that 
second particle, not at the instant I, but at some instant prior to 
I, the interval between the two instants being the time taken by 
the ultramundane corpuscles, and therefore by light, to travel 
from tlic one particle to the other. But do not the observed 
planetary motions necessitate the assumption that gravity, even 
if propagated in time at all, is propagated with a velocity vastly 
in excess of that of light? At any rate this statement is fre- 
quently met with in discussion on the nature of gravity, and is 
much prized by advocates of “ action at a dUtauce," If it is 
true, does it not constitute a fatal objection to Mr. Preston’s 
hypothesis ? 

Some two years ago It occurred to me that the ether might 
consist of particles in the ultra -gaseous state, and might thus, in 
accordance with Lesage’s hypothesis, give rise to the mutual 
gravitation of the grosser atoms immersed in it. I was then 
unaware of the late Prof. Clerk Maxwell’s suggestion that these 
particles, by being the carriers of some vector property under- 
going periodic reversal, might account for the propagation of 
light ; and vaguely hoped that it might receive some explanatioii 
from the fact, also discovered by Clei’k Maxwell, that a body in 
the ultra-gaseous state behaves like a solid towards any confining 
boundaries to the extent that, like a solid, it opposes aoertain 
resistance to change of shape. But I deemed the whole tlieoiy 
to labour under the fatal objection of not giving a sufifioient 
velocity of propagation to gravity. 

I write in the hope that Mr. Preston or another ol yoar 
readers will Inform me whether my objection is a vaUd one* 

T. W. Franklakd 

Registrar-General's Office, Wellington, New Zealand, May 6 
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Expanaion of Cllasa by Heat 

The reproduction in your ** Physical Notes (Nature, vbJ. 
axii, p. 157) of Mr, R. H. Ridout’s neat experiment for illus- 
trating the ** Expansion of Glass by Heat” {PhiL for 
June, 1880), recalls to mind on equiuly striking method of ex- 
hibiting this property of jglass to a class of students in physics. 
Select a straight glass lube 50 or 60 centimetres in length and 
1 or 2 centimetres in diameter. Place it transversely in front of 
:i fire, in a horizontal position, properly supported near its two 
^Ptds on two horixontally-adjustcd rods of hard smooth wood of 
about the same diameter as the tube ; the glass tube will gradu- 
ally roll tm>ards the fire. Now let the supporting rods be trans- 
ferred to cither side of the centre of the tube, so as to support it 
near its middle; the tube will now gradually roll from the fire. 

It is scarcely necessary to remind the reader that the greater 
dilatation of the glass on the side of the t«l>c which is nearer 
the fire renders it curved ^ with the convexity next to the source 
of heat, so that, when supported near the ends^ the falling of 
the central parts of the curved tube rolls it to7vardi the fire ; 
hut when supported near the middle the falling of the ends of 
the similarly curved tube rolls it from the hre. These experi- 
ments, it is evident, succeed better when the cold tube is first 
adjusted near the fire than when it has been so long exposed to 
the action of the heat as to have become heated throughout its 
mass, 

It seems that about the year 1740 this behaviour of glass tubes 
under similar conditions was noticed by Mr, C. Orme, of Ashby 
de la Zouch, while heating some barometer tubes. The Rev. 
Granville Whelcr, who carefully verified the experiments of Mr. 
Orme, very correctly ascribes the phenomena to the distortion of 
the tube due to the action of heat {vide Phil. Trans, ^ No. 476 ; 
also Edinburgh Encyclop(vdia^ ist Am. cd., 1832, vol. ix., 
article p, 773). Nevertheless in the United States 

this behaviour of glass tubes, when placed before a fire, has been 
frequently classed among the unexplained mysteries of glass / As 
recently as iS6$ Mr. Deming Jarves, of Boston, in Ids little 
volume entitled Rcminiscenceg of Glass-Making,” p. 10 (2nd 
ed., N,Y,, 1865), refers to the phenomena, but with not one 
word of explanation. In fact not long ago some of our semi- 
<^cientific journals characterised these phenomena as mysterious 
and inexplicable. Hence I have for tlie last twenty or thirty 
years employed such experiments, not only as exhibiting iHsible 
manifestations of the expansion of glass, but also as affording an 
insh'Uctive and significant illustration of how completely the most 
obvious mechanical results may be cn>crlooked or obscured under 
the inspiration of (he propensity to seek for the matTcllous in 
nature t JOHN LeConTE 

Berkeley, California, July 8 


Fascination in Man 

Having frequently seen it stated in popular works on natural 
history as well as in s^mc books of travels (chiefly Australian) 
that certain snakes possessed the power of so fascinating, with 
ihcir gaze, birds and other creatures as to be able to seize upon 
and devour them without any difficulty, I am induced to inquire 
;f such tt power is ])eculiar to the serpent tribe or not, and inci- 
dentally to ask if any instances of its influence or extension can 
be traced, up the scale of creation, to man himself. Being of 
opinion that such is the case, while it has occurred to me that 
many of the fatal accidents that occur in the streets of large 
cities, such us: London, &c., might be ascribed to some such 
f^gency or sensation, 1 am induced to call attention -to the cir- 
cumstance in these pages, and to submit the following as my 
own personal contributions towards the inquiry : — 

Describing certain incidents of the siege of Gibraltar, Drink- 
water says, “History,” p. 75, that “on the 9th Lieut. Lowe 
. , . lost his leg by a shot on the slope of the hill under the 
cattle,” and the italics are mine throughout, “ He saw the shot 
ijefore the fatal effect, but was fascinated to the spot. This 
sudden arrest of the faculties was not uncommon. Semal 
instances occurred to thy mvn observation where men totally free 
have had their senses so engaged by a shell in Us descent ihai^ 
though sensible 0/ their danger^ even so far as to cry for assistance^ 
they have been immediately fixed to the place. But what is more 
I'cmarkabie, these men have so instantaneously recovered them- 
elves on its fall to the ground as to remove to a place of safety 
before the shell burst.” 

Alluding to the first casualty that occurred atCawnpore during 
the * 1 ^ of the entrenchment there in 1857, Mowbray Thom- 


son says (“ The Story of Cawmpore,” p. 66) tliat “ several of us 
saw the bounding towards us, and he (McGuire) evidently 
saw it, but, like many others whmi 2 saw fall at different Hmes^ 
he seemed fascinated to the spot ” ; and an old and now deceased 
departmental friend, who w'ent through the whole Crimean 
campaign, assured me that he was once transfixed (fascinated, he 
called it) after this fashion in presence of a shell that he saw 
issuing from Sebastopol, and whose every gyration in the air he 
could count. Other military friends have discussed the point 
with me in this same wise, and I think there is some allusion to 
it in one or other of the works of Larry, Guthrie, Bnllingall, or 
others of that ilk, W. Curran 

Warrington 


Monkeys in the West Indies 

In consequence of my removal from the West Indies to the 
West Coast of Africa, and of illness since my arrival here, I 
have not until now had time to read in the back numbers ot 
Nature the controversy on the subject of “ Monkey. s in the 
West Indiew/’ which, it may be said, I created by my com- 
munication in Nature, vol xxi, p. 131. I trust, therefore, I 
now may be permitted to reappear on the scene and to sum up 
my case. 

In my communication I quoted, from Trof. Mivart’s lecture 
on “Tails,” an extract which appeared in your columns 
(Nature, vol. xx, p. 510), viz. : “ Monkeys are scattered over 
almost all the warme.st parts of the earth save the West Indies, 
Madagascar, New Guinea, and Australia,” and I added, with 
the utmo.st respect for Prof. Mivart, that the above statement 
was not “ quite correct,” adducing as proof the fact that ‘they 
were found in St. Kitts, Nevis, and Trinidad. Mr. Sclater, 
F.R.S., the distinguished zoologist, answered my Idler (Nature, 
vol. xxi. p. 153), explaining that Prof. Mivart was correct in his 
statement; that the monkeys of St. Kitts were not “indi- 
genous” to that i.dand, and that Trinidad originally was part of 
the mainland of South America. Mr. Sclater said nothing 
about the Nevis monkey. Dr. Imray of Dominica followed 
with a quotation from P^;re I.abat (Nature, vol. xxi. p. 371), 
and as regards St, Kitts and Trinidad, the monkey question was 
closed. 

But it subsequently came to my knowledge, through hearsay 
evidence, that monkeys existed in large numbers in Grenada, 
one of the Windward group of islands, although travellers and 
historians from the time of Pt*re du Tertre to that of Bryan 
Edward.*? seemed to be ignorant of the fact. As I ha<l left the 
West Indies when I obtained this information, I at once called 
Dr. Imray’s attention to it, begging him to ascertain its accu- 
racy and then to communicate wJih Nature. Dr, Imray has 
done so (Nature, vol, xxii. p. 77), and, by a curious coincid- 
ence, his letter appears in the same number in which a Grenada 
corres}X)ndent, signing him.self D. G. G.. charge.*? me M'ith being 
“quite as much in error as Prof, Mivart,” and makes me say 
that “M/? only islands in' the I West Indies where monkeys are 
to be found are St, Christopher [f.c,, St. Kitts] and Nevis T The 
italica are ray own, but I think D. G. G. should at least be 
careful to quote accurately, 

I have no wish to trespass further on your valuable space. 
What I desired to show and what 1 have shown is that monkeys 
do exist in many of the West India Islands, and that, although 
nearly four hundred years have passed away since the discovery 
of the islands, their natural history is still very imperfectly 
known. And yet these islands are within easy steaming distance 
from England ; they are inhabited by people whose kindness 
and hospitality to vbitors are proverbial. Their mountains afford 
all the varieties of healthy climate, and for the botanist, the 
geologist, the entomolorist, and the man of science generally, 
there ore few, if any, richer fields of instruction and enjoyment. 

Government House, Cape Coast Castle, Epmuni) Watt 
Gold Coast, July 3 


Utricularia 

Can any of the readers of Nature inform me whether the 
sharp clicking noises produced on removing Utriculariso from 
the water (partioilarly for the first time) ha^^e been noticed or 
described ? I have not succeeded in determining' the species, os 
the plants are not yet in flower. J» W. Clark 

R.I.E. College, Cooper^s Hill, July 30 
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The British Association and Provincial ScientiEc 
Societies 

The list of delegates of provincial scientific societies prefixed 
to the list of mtmbcm attending the annual meeting of the 
British Association having appeared to me to be practically 
useless, being in reality merely a list of ** temporary members” 
of the general committee — with the object of making it of some 
value to the societies represented, and also eventually to the 
Assoriation, I suggested, at the meeting at Bradford last year, 
an alteration in the rule of the Association which affects this list 
of delegates. My suggestion being favourably received by the 
Council the alteration proposed was adopted nt a meeting of the 
Uoneral Committee. 

The effect of this alteration is to admit aa a temporary member 
of the Committee the secretary of any scientific society publisliing 
Transactions as w ell as the president, or in his absence a delegate 
representing him, My object in proposing it was, as 1 tUen 
stated, to admit of a meeting or conference of the presidents 
and secretaries of societies thus represented being convened 
under the auspices of the Association, at which matters 
concerning such societies (their management more especially) 
might be talked over and arranged, &c., a thing which could 
not be attempted in the absence of the secretaries, they, as a 
rule, having almost the entire management of their societies. 

As the revUed rule first comes into operation at the approady 
ing meeting of the Association at S wausea, 1 should be glad if 
you will draw attention to it, either by the insertion of this 
letter or in any other way, John HorKtNsoN 

Hon. Sec. Herts. Nat. Hist, Soc. 

Wansford House, Watford, July 24 


Intellect in Brutes 

The following story w^as told me by the mistress of the dog 
herself. The event occurred in a small village in Essex, some 
years ago, 

'‘A little black Jand white King Charles, beloved by its 
mistresfi, but not by its master, was one day lying ou a rug in 
the drawing-room wdica the master came in, having just paid its 
tax, ^ He said t * I have just paid that dog's tax ' ; and looking at 
it with a severe expression added : *and he’s not worth his tax.” 
The little dog inimctlialely got up, and with a crestfallen appear- 
ance put its tail between its legs and left the room. It was 
never seen afterwards, nor was it ever heard of amiin, although 
inquiries were made at the time in every direction.” 

George IIenslow 


Chipped Flints 

A FEW days ago a ma.i who had been cutting turf in this neigh- 
bourhood came to tell me that he found a quantity of .small flints 
at the bottom of the ** bog-hole,” and he brought some of them 
for my mspection. Seeing that they all bore very obvious marks 
of haudicraft, while a few were more or less rudely .shaped like 
arrow-heads, I immediately went to the place, accompanied by 
the man, and succeeded in getting a number of .specimens, of 
w'hich some fifty or sixty show pretty plainly the design of the 
workman. Among them arc a few white flints, evidently from 
the Chalk, and indeed with some chalk attached to them. This 
is worthy of remark, as there is no chalk nearer than the North 
of Ireland, nor are there any chalk flints among the boulders 
here, where the drift was unmi.stakably derived from the lime- 
stone, Silurian, mica slate, and syenite rocks of the W'est and 
»outh*we5t. The other flints ore black, like the chert, which 
occurs plentifully enough in the carboniferous lower limestone 
formation of the dktrict. Several pieces of charcoal were mixed 
with the flints, showing probably tliat fire was used in breaking 
them up in the first inetancc. The final operation of cliipplng 
seems to have been done with a very delicately- pointed insrtru- 
ment, not thicker than a large sewing-needle. Its marks, both 
where It struck off the chip and where it failed to do so, are as 
plain and fresh-looking as if they were made quite recently. It 
must have been used as a punch and worked with a hammer, 
and there must have beeil some contrivance like a vice to hold the 
flint during the operation. It is really hard to think that the 
instrument with a point at once so minute and powerful could 
be other than metallic; but then, if there wa-i metal available, 
why have recourse to flint? Perhaps tliese flints might be re- 
ferred to a time late in the neolithic period, during the 


transition from stone to metal, when the latter, beit^ scarce, 
was u.sed only for tools. At one time I fancied that I made a 
capital discovery of metallic particles struck off and lodged in 
the stone, but with a pocket lens they were found to be only 
specks of pyrites. A small sandstone sla)>, quite smooth on one 
side, lay among the flints, but it was either taken away or thrown 
into one of the turf holes filled with water before I came to the 
place, and I failed to find it. By its impression in the turf 
which remained untouched it appeared that one surface was 
quite polished. The other was described as rougli. 'Whether it 
was used in the manufacture of the arrow-heads or not I cannot 
surmise. The shape of a large sandstone pebble that I found 
might suggest its use as a hammer, but it showed no signs of 
abrasion. At one time there must have been at least twelve feet 
of turf over the flints. They lay immediately above the roots of 
a pine close to a short piece of the stem that remained. The 
tree was most probably growing when the flints were worked, 
and it may be of some interest to note that the craftsman 
selected the shade or solitude of a wood for his ate/icr. 

In this bog is found the striking phenomenon of two growths 
of trees, one overlying the other. The lower was chiefly pine, 
identical with, or nearly allied to, the P* syk^estris^ and rooted in 
the drift clay or gravel. The upper trees were principally oak, 
and grew in the turf formed from the prostrate wood that 
preceded them. 7"his is remarkable, showing a wide difference 
m the habitats of both kind.s and tlrose of their representatives 
of the pre.sent day, when we find the oak growing in clayey soils, 
while in general the moor agrees well with the firs and pines. 

J. BlEMmUHAM 

Milbrook, Tuaui, July 12 


Lunar Rainbows 

The following communication has been forwarded to me by 
a lady of considerable ability, and can be relied upon. As a 
lunar rainbow is a rare phenomenon, perhaps you may deem the 
notice worthy of a place in Nature. J. King Watts 

St. Ives, Hunts., July 30 

**On July 19 a most brilliant lunar rainbow was visible in 
this village of Over, Cambridgeshire, and was obseiwed by other 
persons as well as by myself. Tor several days previomly there 
had been a succession of violent storms, with much thunder and 
lightning, and tl?e falling of vast quanlilies of rain, 'I'he whole 
atmosphere was evidently in a very j'>erturbed condition, with 
coirsiderable electrical disturbance. The w’ind had for several 
days previously been exceedingly variable, veering from point to 
jwint with rapidity, and on the day in question it had veered 
much from one )>oiat to another. At 10 p.m, the wind blew 
strong and steadily from the south-west, thereby driving the 
great masses of cloud to the north-cast. To the front of the 
position I n as in, the clouds had been pushed or rolled up into 
a dark mass extending from the north, north-east, cast, and 
nearly to the south-east, up to the zenith, so that one portion of 
the horizon was cloudless and the other portion black and 
sombre. The moon was very clear and nearly to the full. The 
sky had a singular appearance, one part being most brilliant and 
clear, and the woun riding in it free from every particle of 
cloud, and the other part to the north east was most intensely 
tlark. At 10,35 a beautiful and brilliant silvery white arch was 
formed (north-east), extending nearly from the zenith down to 
the horizon. The arch was mo.st ^>erfeot in all respects. The 
force of the wind had abated. There were no prismatic colours 
visible^ but the whole arch, standing out, as it were, in bold 
relief on the black cloud, had a most awc-Uke but beautiful 
appearance, and the sight can never be forgotten, The .singular 
phenomenon was brilliantly visible fur a considerable length of 
time, thereby clearly indicating the sloiv progress at which the 
shower was then moving onward. Such a phenomenon is very 
seldom to be seen. 7 'he sky continued clear during the remainder 
of the night, Anne Gifford 

‘‘Over, Camb.” 


W. E. WiLLiNK.— -The ** substance” you send us is a well- 
known al^a, J\^ostoc commune. See the Treasury of Botany,” 
sub voce Nostpe. 

Beickmaking.-«A Brickmaker ” asks if any of our readers 
can tcU him of a book on Brickmaking which gives good and tmat- 
worthy information about the operations, machines, &c* He 
has a lx>ok by E. Dobson, but it is thirty years old, and therefore 
of very little use. 
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CARBON AND CARBON-COMPOUNDS 
wayward and inccmstant train of coloured lighN 

* bands that spectroscopists have noted and (&- 
tingitished in the ^ctra of various carbon-coinpounds in 
flames and ga»<vBCuum tubes are as yet far from having 
all reoelyed their fuU and appropriate interpretations, 
llie extent to which they abound as impurities in almost 
m ^edtral vacuum-tubes is a common observation, and 
in B siffVey of this kind, aiming at no systematic explora- 
tiiih, of a variety of end-on vacuum-tubes in the large and 
j^rrect spectroscope erected by Prof. Piazzi Smyth for 
the examifnation of auron^e, I have had from time to time, 
at his kind invitation, excellent opportunities for dis- 
criminating some of the component groups and clusters 
of the carbon-denoting scries from each other pretty 
dearly. 

Among the least alterable and changeful in its appear- 
ance of these coloured ranks is the five-ton^ed spectrum 
of wedge-like bands best seen in the end-on prismatic 
view of a coal-gas blow-pipe flame. Its bands have 
shaft-llhes at the edge and on their fading slopes, wity 
the exception of the list dr violet ope, just Including 
within , its bright edge the solar line of Fraunhofer's 
spectrum, G, This has a fine-line precursor, nearly coin- 
cident, with lly, and a faint hare-band preceding it Close 
to fhe place pf ^ in the solar spectrum appears the bright 
edge or chief shaft-line of the green band, fitly, styled the 
“green giant” as it is the real Anakdf the coal-gas flame- 
spectrum. Its less refrangible similitudes in the yellow- 
OTeen and orange-red are quite subordinate groups, the 
lattjfer being only discernible in spectroscopes of large 
ap^ufe and of very great transparency. The fifth finger 
of -spectra} gauntlet is a blue band, dr quintett of five 
close lines pretty equally spaced and pretty equal in 
brightness, with little haze botwofcn them, lying once or 
t^ice Us own breadth on the more refrangible side from 
The frontispiece of Watt’s ** Index of Spectra ” 
cemt^s a figure of this spectrum; and wave-length 
positions and symbols and descriptions of its groups 
are ^ven in the body of the work, under the title 
“Carbon, Spectnim V a, y, B. / (d and tj cannf) arc 
the five familiar potentates of the blow-pipe flame ; but 
the two line-bands f, d, one on each side of f, added in 
the figiure and in the text of Watt's “carbon-spectrum I.,*' 
arc not Visible in the blow-pipe flame-spectnim. Along 
with a similar ultra-violet cluster just following H K in 
the solar spectrum, they form a triumvirate, the spectral 
ori^tt of which Professors Liveing and Pewar have re- 
cenUy nflirmed to be cyanogen. A reason to question the 
corre^ness, however, of Messrs. Liveing’ s and Dewar's 
surmise presented itself to me in my examination of the 
end-on tubes by the spectacle of the six-lined violet 
duster i? rearing itself, without any accompaniment of 
its blue associate into extraordinary magnificence in a 
Marsh-gas tube. The grey or ultra-violet member of the 
trio was indeed weakly discernible at the same time ; and 
in just this relative brightness and condition of extreme 
isolation from every other spectral feature 1 have recently 
observed these two violet and ultra-violet line-clusters in 
the blue flame part of the arc between particularly pure 
caubon poles in the Brush’s or Anglo-American Company’s 
dectriciighL 

AnfMiher reason for suspecting multiplicity of form in 
the ^bon-spectrum by itself occurred to me in an 
examination of the spectrum of cyanogen in an end-on 
tube. A perfect counterpart, it is well known, of the 
blow-pipe flame spectnim is producible by the induction- 
spark in vacuum-tubes of olefiant gas. Accompanying it 
however Is another spectrum which in its fullest purity 
and intensity is equally well known to be produced by a 
weak induction- spark in tubes of carbonic oxide and 
carbonic acid gas. The blue quintett and the violet G- 
band are wanting in this spectrum. The edges of the 
green, citron and orange-red bands are displaced, and 


these bapds' are devoid of shaft-lines, b^iiig 
entirely of haze and fine iinelets which smoothly sb^e 
them ofiC The olefiant gas and “carbonic oxide '^spectra 
mingle , t^ether, usna% in divers proportions m .the 
carbop:^impurUies of gas-wuuin iubes. 

Two cyanogen tubes (one of them of hardest idfss) 
prepared by M.. SaUeron betrayed alike only the smallest 
trace of hydrogen by its red line^ when they were fi^ed 
up by the induction-coil. Aqueous and atmospmic 
oxygen may therefore be presumed to have been 
pretty completely expurgated from these tubes, and the 
gas which charged them to have been an exceprionally 
pure compound of nitrogen and carbon. Far brighter, 
notwithstanding this, than in any other vacuttm-t?dbe, the 
smooth-shaded “carbon-oxide ” bands mhdb thefr appear- 
ance ; and equally splendid with them was the iSosc- 
ribbed red and yellow fluting forming the lessirefrangiblc 
part of the spectrum, figured and described by Angstrfim 
and Thal^n as that of “ nitric oxide.” The coinadenco 
with the same spectrum of tthe bright cyanogen-tube lines 
in the blue and violet spectral regions was not closely 
examined ; but as far surpassing in brightness the red-end 
view of it obtained in any other nitrogen-holing vacuum- 
tube (nitric oxid0 itself not excepted), the rasp^nkO ridges 
of the iio-called nitric oxide spectrum 'iverc Immediately 
measured with ^eat care and accuracy. Angstr^im's 
positions and (exactly reproducing that or Pluckcr 

and"Hlttorf)‘of this region were completely verified ; and 
the discussion of the well-based determinations left no 
doubt that while a simple order reigns sensibly among the 
small linelet features of each separate ridge, the ridges 
have no perceptible connection with each other or with 
Uie linclet-intervals upon them in the pitch of their wave- 
frequencies, although they follow each other closely in a 
gradually narrowing, succession. In the rest of the 
nitrogen-spectrum, where the ridge-intervals are much 
widei^j it is again not possible to trace between the ridges 
any simple wave-period connection. 

Were I not from these measures, and from the fore- 
going considerations disposed to regard shaded spectral 
ban& as independent systems of vibration, indicating 
most probably particular atomic groupings in a molecule, 
I should have beheld with some surprise the complete and 
thorough metamori^osis shown me by Mr. Lockycr since 
the above particulars were noted, which the smooth-banded 
“ carbon^xide ” spectrum undergoes by introducing a 
condensing-jar, or better, a jar and air-breakj into the 
circuit of me induction-coil. The smooth shadings disap- 
pear, the shaft-lines, the “ Anak and the sons of Anak ” of 
the olefiant-gas or blowpipe-flame spectrum make their 
appearance in their place ; even the blue quintett of that 
spectrum comes forth from its hiding-place ; and, as far 
as I could examine the spectral appearance of the car- 
bonic-oxide tube in the now condensed discharge with 
complete precision, the whole blow-pipe flame, or so-called 
“ hydro-carbon ” spectrum, is perfectly reproduced. If we 
cannot admit, as I think that the cyanogen-tube experi- 
ment forbids us to do, that a chemical transformation has 
taken place, then we must acknowledge that among the 
forms which the spectrum of carbon is capable of assum- 
ing, there may, by subdivision of its molecule into separate 
vibrating systems, exist not one, but as many dinbrent 
“low-temperature ” spectra of that Briareus-Iike, hundred- 
fisted, or Proteus-like, hundred- visa^ed element, as the 
electric discharge is capable of dividing its evitotly 
complex gaseous molecule into separate spectroscopically 
individual groups. A. S. HmsCHEL 


PHYSICS WITHOUT APPARATUS 

I T is almost a proverb in science that some of frie 
matest discoveries have been made by the most 
simple means. It is equally true that almost all the 
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0)fcor0 imjpwtant lActs laws of the physical sciences 

can be ulustratcd and explained by the help of experir 
ments made without special or expensive apparatus, and 
requiring cmly the familiar objects of common life for 
their performance. The greatest exponents of popular 
aderioe--ftnd amongst them notably Faraday^-deiighted 
in impromptu devices of this kind. It is indeed sur- 
prising how throughout the whole range of natural phtlo- 
Bophy the hand of the master can turn to account the 
veS^ simplest and rudest of apparatus. A silver spoon, a 
pair of spectacle lenses, a tumbler of water, and a few 
sheets of paper sufhee to illustrate half the laws of geo- 
metrical optics. A few pieces of sealing-wax, some 
flannel, silk, writing paper, pins, and glass tumblers will 
carry the clever experimenter a long way into the pheno- 
mena of electricity. These are things which any person 
can procure, and which any person can be taught to use. 
But t 3 xeir right use depends on the possession of accurate 


scientifle knowle^ and a clear understanding of what 
the various experiments are to prove* In fact the art of 
experiment and the science of inductive reasanSng are the 
essentia] ^ualiflcations necessary to make PhytktwUhont 

irttoJ^eries' Of papers which it is now p^opCNsed’ to 
publish iU'^NAtimE tinder the title bf Physict 

wiU deal’wit^ the more impodrtant 

and interesting of these siinple matters of experiment. 
The subject of them has been more immediately suggested 
by the publication in our contemporary, La Nature^ of a 
kindred series of articles by Mons. G* Tissandier, flrom 
which a number of the illufitmtions we present to Our 
readers are taken. The matter pf the present series is 

however new. ■ 

Amongst the simple a 

beginner in physics is that com- 
monly referred to as the Is, howevc^'^ 



Fig. I. 


very often so imperfectly expressed as to be misappre- 
hended. It requires force to move matter, not bectiuse 
matter is inherently lazy or sluggish, but because it 

E ossesses mass. The greater the mass of matter in a 
all. the harder work is it to send it rolling. Force 
is also required to stop matter that is moving, the reason 
again being that a mass moving under the impulse of an 
impressed force possesses a certain moving energy which 
cannot be at once reduced to nothing. In either case— 
either to move a mass or to alter the motion of a mass — 
force must be employed and energy expended. Of this 
law of inertia many examples might be given : and 
there are many curious facts which this law serves to 
explain. Some of the most striking of these are those 
in which the effect of sudden forces is different from that 
which might have been expected, In Fig. i we give an 
/illustration of an experiment of this nature. A wooden 
rod— say a broomstick— has a couple of needles fixed 


into its ends, and it is then supported upon two wine- 
glasses resting upon two chairs. If a heavy poker is 
now brought down very violently upon the middle of the 
stick it will break in two without the needles or the 
glasses being broken. A feeble or indecisive blow will 
fail 10 do this, and will break the glasses or the needles, 
or both. Here the moving eneigy of the heavy mass, 
the poker, is suddenly transferred to the middle of the 
stick, so suddenly that it is broken asunder before the 
thrust has time to reach the fragile supports. 

Another simple experiment on inertia is equally instruc- 
tive. tay any Ordinary visiting-card upon the knucklct 
or upon the top of an inkstand or other convenient sup^ 
port. On the card place a brass weight, or a 
of thread, or any other small heavy object. Now.mp 
away the card with the finger and thumb ; it wIU fly put, 
lehvihg the heavy object where it was. tn the sathe way 
if a dozen' draughtmen are piled up one upon another 
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in a column, the lowest one can be removed without 
making those above it fall, by hitting it aside with a very 
rapid stroke with a table-knife. Here again a feeble 
stroke will fail. 

Our second figure illustrates inertia in another^ way. 
A heavy metal ball is hung by a thread to the ceiling or 
to a shelf, and another thread is attached below. Tug at 
the lower thread, and it will break. If the tug be slow the 
ball wiU come down too ; but if the lug be sharp and fierce 



Fig. 9. 


the thread will break off bchiv the ball, breaking, in fact, 
before the pull has time to impart to the mass of the heavy 
ball a sufiicient moving energy to enable it to rupture the 
string by which it hangs. 

Many other illustrations of a similar kind might be 
narrated. Of these probably the most telling is that of 
firing a tallow candle from a gun through a deal board, 
in which it leaves merely a hole, as the writer can testify 
from several repetitions. Here, however, we are passing 
into the region of apparatus/' and must not pursue the 
matter further. 


COUNT POURTALES 

“ T N the death of Louis Frangois dc Pourtales science 
A has met a heavy loss, fie was the Swiss repre- 
sentative of an old family, which had branches also in 
France, Prussia, and Bohemia. Trained as an engineer, 
he emigrated in early manhood to the United States 
at neany the same time as the late Prof. Agassiz, to 
whom he was much attached, and whose pupil and 
fellow-worker he was. He entered the Government 
service in the department of the Coast Surrey, and 
continued in it many years. His talents and industry 
made him a man of mark, to whom was intrusted much 
work that required original thought. Especially did he 
show interest in the problems of deep-sea soundings and 
the structure of the ocean bottom, an interest that led to 
profound observations on the physical geography of the 
Carribean Sea and the Gulf Stream. His pap^s on this 


subject were of the first order, and established his reputa- 
tion in Europe as well as in America. 

'‘By the death of his father he succeeded to the title, 
and received a fortune which enabled him to devote 
himself wholly to his favourite studies, and to do much in 
continuing the great work of Louis Agassiz. Appointed 
keeper of the Museum of Comparative Zoology, he gave 
himself, with untiring devotion, to carrying out the 
arrangement so laboriously planned by his friend and 
master. Dividing the task with the curator, Alexander 
Agassiz, he pushed forward his part of the work with the 
easy power of a strong and highly-trained intellect. 
Every day and all day at his post — now pursuing special 
investigations, and now directing the details of the 
museum — he was the model of an administrative officer. 

‘‘He had not an enemy, and could not have had one ; 
for, although firm and persevering in temper, he pos- 
sessed the gentleness of a child and a woman's kindness. 
His modesty amounted almost to a fault ; and people 
wondered why a man M ho was master of three languages 
should talk so little. But with intimate friends he would 
speak freely, and never without giving information and 
amusement. His range of learning was very wide, and 
his command of it perfect ; nor was it confined to mathe- 
matics, physics, and zoology. He did not scorn novels 
and light poetry, and was knowing in family anecdotes 
and local history. Indeed, it was a saying in the Museum 
that if Count Pourtales did not knotv a thing it M^as useless 
to ask any one else. 

'' His strong frame and temperate mode of life gave 
hope of a long period of usefulness, for he M'as only fifty- 
seven, and in the prime of his poM^ers. But it was not to 
be. Stricken, without apparent cause, by an obscure 
internal disease, he succumbed, after some weeks of 
suffering heroically endured. In seven short years he has 
followed Louis Agassiz, and there seems no hand to take 
up his burden.” 

The above account of Count l^ourtales appears in the 
Boston Daily Advertiser of April 20, and js, we believe, 
from the pen of Prof. Theodore Lyman. We would 
here, in addition, refer briefly to some of Count Pourtales' 
scientific work. Almost from the commencement of his 
connection with the United States Coast Survey he deeply 
interested himself in deep-sea questions, and some of the 
earliest observations on the nature of the deep sea bottom 
and of Globigerina mud were made by him. He wrote 
on the structure of Globigerina and Urbulina, and de- 
scribed the occurrence of the small Globigerina-like 
shells bearing spines in the interior of certain Orbulinae, 
which he concluded were the swollen terminal chambers 
of Globigerinae containing young in progress of develop- 
ment. The first step in deep-sea investigation in the 
United States was taken by the late Vrof. H. D, Bache 
on his assuming the duties of the United States Coast 
Survey in 1844, when he ordered the preservation of 
specimens brought up by the lead. Every spccimcm was 
carefully preserved and labelled, and deposited in the 
Coast Survey Office in Washington. The microscopical 
examination of the specimens was commenced by the 
late Prof. J. W. Bailey, and after his death this work 
passed into the hands of Pourtales, who devoted his 
time to it in the intervals of other duties. That most 
important deposit, Globigerina mud, was first disco- 
vered by Lieutenants Ci*aven and Maffit, U.S.N., during 
Gulf Stream explorations in 1853. In 1867 syste- 
matic dredging in deep and shallow water was com- 
menced on the assumption of the superintendence of 
the Survey by Prof. B. Pierce, who ordered the dredging. 
At the suggestion of Louis Agassiz, dredgings were made 
down to a depth of 1,000 fathoms. In Prof. Agassiz' 
r^rt one of the richest grounds for deep-sea corals, lying 
on Cape Florida, was named Pourtales Plateau. In 1871 
Pourtales published what is probably his best-known 
work, namely, his Deep-Sea Corals '' III. Cat. Mus. 
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Comp. ZooL,*' Harvard, No. iv.), amost excellent memoir, 
containing valuable disquisitions on the affinities of various 
genera, and excellent notes on the geographical distribu- 
tion of the species and the nature 01 the bottom on which 
the dredgings were made. The memoir contains the 
results of some interesting researches on the relations of 
the Rugose to the Henactinian corals, in connection with 
the account of the aberrant genus Haplophyllia, The 
deep-sea Antipalliaria and Actinidae are described in it, 
as well as the stony corals, and the genus Pliobothrus, 
with great acumen, referred to its proper place amongst 
the Hydroxoa. A second memoir on deep-sea corals was 
contributed by Count Pourtales to [the account of the 
zoological results of the Hassler Expedition, and many 
others on this and other zoological subjects are to be 
found in the Bulhiin of the Harvard Museum of Com- 
parative Zoology. The last work which appeared from 
nis pen is the description of the plates of corals in the 
Report on the Florida Reefs, by the late Prof. Agassiz, 
which has just been published by Alexander Agassiz, by 
the permission of the superintendents of the U.S. Coast 
Survey. These plates are the most perfect and beautiful 
representations of corals that have as yet been published 
anywhere. They were drawn under the immediate 
direction of Prof. Agassiz. 

Count Pourtales* name is indissolubly connected with 
deep-sea zoology by means of the genus Pourtalesia, 
named after him. Pourtalesia, a sea-urchin, one of the 
Spatangidm allied to Ananchytes, was found by the 
Challenger expedition to be one of the most ubiquitous 
and characteristic deep-sea animals. Numerous species 
of the genus new to science were obtained by the expedi- 
tion in deep water, some of them being of most extra- 
ordinary shapes. In conclusion it need only be added 
that Count Pourtales* kindness ,and good-nature were as 
much appreciated by English naturalists as elsewhere. 
He was most generous, always ready to ^ve advice to 
naturalists working in the same most difficult held as 
himself, to supply them with specimens for investigation, 
and to discuss in the freest manner, with perfect impar- 
tiality, any question of systematic arrangement. He will 
be regretted by many friends in England, to which he paid 
frequent visits on his way to his native country, his last 
visit having been made in the spring of the present year. 

H. N. Moskley 


THE BRITISH ASSOCIATION AT SWANSEA 

'PREPARATIONS of the most unstinted kind are now 
^ being made at Swansea to insure to the members of 
the British Association a hearty, hospitable welcome, a 
good opportunity for the interchange of scientific results, 
and an instructive and healthful summer holiday during 
their visit in the week commencing on Wednesday, 
August 25 next. The Excursion Committee have already 
made arrangempts for visiting the more interesting 
places in the district. The presidential address will be 
delivered on Wednesday, and a portion of Thursday, 
August 26, will be devoted to an excursion, limited to 
200 members, to the celebrated iron -works and collieries 
at Howlais, by special invitation of G. T. Clark, Esq., 
of Dowlais House, As this excursion will take place so 
early, members who Intend joining in it should send in 
their names to the Local Committee as soon as possible 
before their arrival in Swansea. The return will be 
made in time for the reception which the Mayor of 
Swansea (Alderman John Jones Jenkins) will give in a 
fine wooden pavilion capable of accommodating 6,000 
people. 

Satwday, August 28, will be almost entirely devoted to 
excursions to the Gower Coast, Pcnrice Castle, Oxwich 
Bay, Arthur's Stone, Worm's Head, Bishopstone Valley 
and its underground river ; Bacon Hole and other bone- 
caves, with the Bays ; the Via Julia at Langhor, with ruins 


of castle, hospitium, sanctuary, and collieries and tin- 
1 works ; Llandilo, Golden Grove, Carrcg-Ccnnen, and 
Dynevor Castle; and by sea to Lundy Island and 
Ilfracombe. 

Among the sciences geology this year takes the fore- 
most place in the person of the distinguished president, 
Prof. Ramsay. Tnere are few districts which comprise, 
within* so small an area, so many geological formations 
as Swansea, and fewer still that offer such problems for 
solution and such advantages for useful study. To tl^ 
west of the town an axis of old red sandstone is 
thrust up through lower shales and limestones, and 
the stratifications of the whole neighbourhood have 
been dislocated and curiously denuded. Along the 
coast of the Bristol Channel for twenty miles the 
grand limestone cliffs are fissured and distorted until 
they exhibit almost every varietj^ of dip and strike. Here 
are bold projecting torts, inhabited by sea-birds ; un^s- 
turbed sandy bays, the realised dream of the bathing 
enthusiast ; and the celebrated bone caves, explored by 
Buckland and Col. Wood, and described by Falconer. 
The list of their fossil contents is a long one, including, 
with the exception of the Drepanodon \Machairodus) of 
Kent's Hole, all the larger-sized extinct carnivorous and 
herbivorous mammalia round in all the caves of England 
put together. Of the smaller-sized genera, too, Bacon 
Hole and its neighbouring caverns contained representa- 
tives of every one save Lagomys and Sfiermopkilus, In 
Mewslade Bay Mr. Prestwich discovered a fine example 
of raised beach, and beneath the sands of Swansea Bay 
are well-exposed beds, of peat — roots, stems, branches, 
and leaves of the silver birch, and larger vegetation, the 
remains of a forest still retained in local tradition. On 
the other side of the bay, in these deposits, have been 
found antlers of splendid proportions, and British and 
Roman implements. The P kolas Candida is found in the 
decayed wood, and the rocks at the western extremity of 
the bay abound with Lithophagi^ the most numerous being 
Saxicava rugosa. The South* Wales coalfield, the largest 
but one in Britain, is brought within easy workable range 
by a great cast and west anticlinal and several smaller 
axes, and is so cut into by deep river valleys that the coal 
is generally worked by means of adits and galleries. As 
a consequence of this fortunate conformation of carboni- 
ferous strata and surface, the deepest coal-pit in the whole 
basin — Harris’s Deep-Navigation Steam Colliery, in the 
Aberdare Valley — does not exceed 700 yards of vertical 
depth. There is still considerable difference of opinion as 
to the identity of certain beds which occupy the place of 
the millstone grit. To the north and east of the basin 
the grit is of the usual kind, save v here the sands and 
gravels are compacted into a hard, whitish, quartz-like 
rock; but to the west of Swansea the equivalent beds 
change into siliceous under-days, with coal-seams above 
them. At Lilliput, in Swansea Bay, there are two inter- 
esting outcropping ridges of this kind ; and a little farther 
west still the coal-measures are found to lie conformably 
on the limestone, with the exception of those in the 
neighbourhood of Oystermouth Castle, where Sir Henry 
de la Beche found a section of a kind of lenticular mass 
which fines off to the east and west,” and “ was formed under 
minor conditions of a different nature.” At the head of 
the Swansea Valley there is said to be ‘*a seam of coal 
occurring in the millstone grit." The Town hill sand- 
stones, which form the highlands in the neighbourhood of 
the town, and the high bold escarpments of which may 
be traced almost all round the Basin, are equivalent to 
the Pennant rocks of the Bristol district. They pe 
peculiarly interesting for the great quantity of deirital 
coal they contain. A few minutes* walk from the tow 
to the quarries enables the geologist to see the curiosity 
in situ. Even the same coal pebble is sometimes seen to 
consist of coal of two distinct ages. The markings 
beautifully show how the newer plants were pressed down 
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around the coal-pcbbles, which, from their greater hard- 
ness, have left their impress in the plants; but the 
crystallisation of the former has a uniform parallelism 
with the faces of its cleavage, while the cleavage of the 
older coal is parallel with the sides of pebbles, which 
occur in all positions, sometimes in the form of a rhom- 
boid, with Its edges and corners rounded by attrition. 
To the east of Swansea, near Southern Down and 
Dunraven Castle, there are remarkably hue exposures 
of Lower Lias full of (hyphea incurvay with large 
ammonites and belemnites. Last year an enormous 
slab was dug out of the Trias rocks at Shortlands, 
which bears five trifid impressions in a clear scries. 
The length of each footprint is 9J inches, and it ap- 
pears to have been made by “ some solidly-built short- 
legged creature.*' A little further east the Rhaetic 
Passage Beds are laid open for a distance of more 
than twenty miles to Penarth Headland, where Carduum 
rhoittcum and numerous other characteristic fossils arc 
found. Through these strata there are many railway 
cuttings and no less than six passenger stations, so that 
this district is perhaps the best in the whole country for 
the study of Rhsetic strata in the fields. The peninsula of 
Gower, west of Swansea, besides offering such scientific 
attractions as bone -caves, underground water-courses, 
raised beaches, See,, is remarkable for the great beauty 
and variety of its scenery. Bold highlands and beetling 
cliffs alternate with heathery downs and commons, well 
wooded valleys through which trout streams flow, and 
rocky gorges, half hidden by luxuriant growths of fern. 
Tumuli, Druidic stones, Roman and Danish earthworks, 
and a round doxen Norman castles, dating for the most 
part from the days of William Kufus, lend additional 
charm to the district, which is peopled by the descendants 
of a colony of Flemings, who still retain many charac- 
teristic words, idioms, and customs, which the ethnologist 
may profitably study* The lonely granitic rocky island 
at the entrance to the Bristol Channel is associated with 
the geology of the Barnstaple district j but it has a history 
all its own, and a peculiar species of rat. Ilfracombe, on 
the Devonshire coast, is only two hours from Swansea 
Pier by a fast-going steam -boat. At, Pembroke Dock, on 
the occasion of tlic visit, there will be a considerable 
number of notable ships and corvettes of war, and the 
Great Eastcfyi. Minor excursions will run through the 
magnificent haven of Milford, and to Tenby, while 
arrangements are made to take fifty persons by road to St. 
David’ s City and Cathedral, with the ruined palace and 
Colleges of the see of Menevia, in the utmost limits of 
Pembrokeshire. 

All these excursions arc fixed for Saturday, the 28th, 
and the Local Committee exact that allapplications be sent 
in before 1 p.m. of the previous Thursday. 

On the succeeding Thursday, September 2, the excur- 
sions, which arc very numerous, will be for the most part 
to collieries and works, Perhaps the chief interest 
attaching to Swansea is its metallic industries, of which 
the district is a chief centre. The copper trade has 
flourished here for a century and a half to two centuries, 
but though various new processes have been tried from 
time to time, practically the oldest dry process, called the 
Welsh method, is still in use. It is affirmed that nine- 
tenths of the copper-smelting of the kingdom is clone 
here. The sulphurous and arsenious fumes from these 
Works have entirely denuded the hill- sides of verdure, 
but it cannot be shown that they injure human health. 
Among the many inventions for the consumption of 
this smoke, are washing it with water, collecting the 
sulphurous acid iuid converting it into sulphuric acid, 
and the use of deposit chainbers and high chimneys. 
These processes may be seen at Hafod, the works of 
Mr, H. H. Vivian, M.P. The other excursions on the 
same day include various large tin works, where the 
iirhole of the processes of making the iron sheets and 


tinning them may be seen, and the visitors will be 
entertained at luncheon by the Worshipful Mayor at his 
Cwmbwrla Tin-pkte Works ; to the Landore Siemens 
Steel Works, where steel is made in gas regenerative 
furnaces by the Siemens-Martin process, and hammered 
and rolled and tested for rails, armour-plates, ship and 
boiler plates, knives, needles, wire, and all other com- 
mercial purposes, and visitors will be entertained at 
lunch by Dr. Siemens; to the Dyffwyn Collieries at 
Neath, the Navigation Colliery at Quaker's Yard, the 
Penrhiweeiber Colliery, Mountain Ash, &c., the most 
important coal winnings in the district, at each of which 
places visitors will be entertained. Visitors to Neath 
Abbey and district will take luncheon in the ruined 
refectory, and those to the Vale of Neath Waterfalls in 
the caves. At their Melyn Decorative Tin Works 
Messrs. Leach, Flower and Co. will show their extremely 
interesting processes and give a luncheon ; Mr, J. T. D, 
Llewelyn, of Penilergare, will receive iqo visitors at his 
ancient and beautifully-situated residence five miles from 
Swansea ; and Mrs. Crawshay will entertain on this day 
fifty visitors at Langorse Pool, Brecon. The oyster-dr^g- 
ing expedition in the Bay will start from Swansea Piers, 
and visit the Lighthouse Rock and Battery, luncheon being 
served on board. The neighbouring works, which 
may be easily reached from the town, include the manu- 
facture of patent fuel in the old and in a perfectly new 
perforated form ; sulphuric acid, phosphate manures, 
cobalt, silver, nickel, lead, spelter, sulphate of ammonia, 
oxalic acid, distillation of wood, alkalies, &c., &c. 

Applications for tickets for these excursions on Thurs- 
day, September 2, must be made not later than the 
forenoon of the previous Monday, 

Among the special attractions which will take place 
concurrently in Swansea are an agricultural show, a 
flower show, and especially an exhibition of local pro- 
ductions and processes. The exhibition of machinery 
will be on an extensive scale, and the greater part will be 
in motion. The more interesting portions of the machinery 
in motion and the loan exhibition of scientific instru- 
ments will be retained as an additional attraction to the 
second soirife, 

The accommodation in the town and in the picturesouc 
suburban watering-place of Oystermouth or'fhe Mumbles 
is in every way ample, and the hospitality will be gene- 
rous, but it would much facilitate the work of the Local 
Committee and add greatly to the satisfaction of visitors 
themselves if they w^ould give timely and sufficient notice 
of their intention to be present on the occasion. 


THE HIGH PLATEAUX OF UTAB^ 


U NTIL a few years ago the geography of the high 
grounds of the western part of North America was 
depicted, even on the best maps, in a manner which rtow 
appears almost like a caricature of nature. So much had 
been said and written about the Rook^ MountaUrs tfiot 
the popular imagination was wont to picture them .as a 
colossal, rugged, and almost impassable range, exten 4 w 
continuously down the backbone of the continent, auu 
serving generally as the watershed between the Atlantic 
and Pacific Oceans. The progress of research, howler, 
dissipated this delusion by showing that, instead of one 
continuous chain of mountains, a vast area of country, 
extending from the British possessions far down into the 
Southern States, has been upraised into elevated pUihs or 
tahlc-lands, and that these at various distances have Wn 
ridged up by lenticular mountain- chains, somctitncs 
parallel, sometimes r/f Ichekn, and trending generi^y In 
a meridional direction. The term ^ Rocky Mountipis ” 
is now commonly restricted to the most easterly hht of 
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mountains, which serves as a divide or water-parting 
between the Atlantic slo^e and the reg[ions lying to the 
west. But though the traditional glories of the Rocky 
Mountains have thus been dimmed, and though the most 
enthusiastic traveller through their still little 4 tnown soli- 
tudes must in fairness admit that they cannot boast 
among their innumerable ranges, hitherto visited and 
described/ one which for variety and majesty of outline 
can be named with the Bernese Oberland, yet this merely 
nominal d^^adation is more than compensated by the 
discover)'^ that these western territories contain a type of 
high ground to which there is probably no adequate 
parallel elsewhere on the face of the globe — a type so 
strange and overwhelming in its first aspect, ^so weird and 
almost incredible in its history, that the ordinary lan- 
guage of scenic description fails to convey the impre.ssion 
which the overawed beholder wishes to produce, and he 
finds himself obliged to borrow a new vocabulary, yet 
even with its aid is conscious that his narrative, exagge- 
rated as it may seem, falls infinitely short of doing justice 
to the marvels he has seen. 

To the portion of this region which, bounded by the 
Colorado Park Mountains on the east and by the ranges 
which border the Great Basin on the west, stretches from 
Southern Wyoming far into New Mexico and Arizona, 
the name of the Plateau Country has been given. It is 
drained mainly by the Colorado River and its tributaries. 
Its surface at lower levels than 7,000 feet above the sea 
ts a blazing desert, bright with strange mineral colours — 
glaring red, livid purple, verdigris green, toned white, 
and ashy grey. On these plains hardlv any vegetation 
grows. Not a solitary tree, save here ana there a gnarled 
cedar, affords a scanty shade, and little but stunted sage- 
brusih or prickly cactus in scattered tufts varies the eter- 
nal monotony of the burning soil. It is a region of 
perpetual drought, for the springs are believed not to 
average one in a thousand square miles. Yet the land is 
traversed by a network of rivers, which, however, wind 
along in profound chasms, to be crossed only by the birds 
of the air. So deep and sombre are many of these gorges 
(that of the Colorado being in some places more than a 
mile deep), that the very sound of their running waters 
never reaches the level of the plateau above. Only a dim 
daylight reaches the bottom, and the stai's are said to be 
visible in certain narrow ^oiges at midday. But where 
the level of the plateaux rises high enough to condense 
some of the moisture which the air-currents carry across 
them the verdureless aspect of the lower plains is replaced 
by luxuriant forests and open glades carpeted with rich 
grass and wild flowers. So colossal, however, are the 
table-lands that some of them slope gradually out of the 
range of tree-growth to a height of from 11,000 to 12,000 
feet above the sea, and almost lie witliin the limit of 
perpetual snow. 

So far as yet known, the ^Plateau country reaches the 
fullest development of its extraordinary features in the 
southern prtions of the Territory of Utah. This region 
Was partially explored by Prof. I^owcll during his sur- 
veys from ii 6 g to 1874, parties under Capt. 

Wheeler^ especially by Mr, Howell ana Mr. Gilbert, whose 
published reports form .a valuable portion of the third 
volume of the “Geographical and Geological Explora- 
tions west of the One Hundredth Meridian,” conducted 
by Capt, Wheeler, In 1875 Mr. Powell secured the 
se^ices of Capt. Dutton for the investigation of a large 
volcanic tract among the Utah Plateaux as part of the 
survey undw his dlrectioii. Capt Dutton spent the 
s^son^r 1875, 1876, and 1877 at the task assigned to 
hint We have now the Result of this labour in the hand- 
soM quatto volume and beautifiil atlas which have just 
appeared. This publication is undoubtedly one of the 
vi^ best of the many admirable contributions to geology 
vrtxich have lecenftly been made by the oflficial surveys of 
the United States. With the aid of the isttdrpress, maps, 


and sections any geological reader can follow and realise 
to himself the almost incredible magnificence, as well as 
simplicity, of the structure of these high Plateaux. 

The jgeology of the area may be briefly described as 
presenting a succession of nearly horizontal sedimentary 
formations from the upper Carboniferous up to the 
Eocene lacustrine deposits of the West, thrown into a 
succession of broad folds, cut into segments by a series of 
important fault5» and overlaid towards the north by vast 
sheets of volcanic ejections, the whole of the rocks, 
aqueous and igneous, having oeen carved into valleys, 
gorges, escarpments, outliers, and isolated plateaux of 
*the most imposing magnitude* 

From the Carboniferous up to the top of the Cretaceous 
series there does not appear to be any general physical break 
in the continuity of the stratification. Tte Carboniferous 
rocks are only partially exposed, but .their overlying beds 
— ^the singular deep purple, chocolate, slate, and brownish- 
red Shinarump group — attain a greater developnient, 
exhibiting their peculiar regularity of sedimentation .and 
their sculptured terraces and outliers. These charac- 
teristic strata have been classed as Permian or Lower 
Triassic, but the researches of last year have, we believe, 
brought to light fossils which point unmistakably to their 
Pennian age. An occasional want of conformability is 
observed between them and the overlying Trias, but as a 
rule the latter follow without discordance, and rise into 
the succession of bright red and orange sandstones and 
shales which constitute the great cliff-forming series 
tliroiighout the Plateau country. A geologist accustomed 
to the scenery of the “New Red” plains of Central 
England may find it hard to believe that the Trias 
of Western America forms ranges of vermilion-coloured 
cliffs 1,000 or 1,500 feet high, projecting in vast pro- 
montories, retiring into deep bays, and stretching with the 
same brightness of colour and the same regularity of 
front for hundreds of miles. No very satisfactory line 
has yet been drawn between the Tnas and the Tura. 
The latter series consists in the Plateau country ot two 
members, the lower being a massive grey or white sand- 
stone of great thickness, the upper a series of calcareous 
and gypsiferous shales from 200 to 400 feet thick. This 
sandstone, according to Capt. Dutton, was laid down 
over an area which cannot fall much short of 35,000 
square miles, with an average thickness of more than 
1,000 feet. Yet so persistent were the conditions of its 
deposit that from bottom to top, sometimes through a 
depth of nearly 2,000 feet, it everywhere consists of 
intricately falsc-braded sandstone without layers or 
partings of shaly or other heterogeneous matter. From 
the Upper Jurassic calcareous^ beds distinctive fossils 
have been obtained. 

The Cretaceous system presents here the usual massive 
development of sandstones and shales which form so 
prominent a feature in the geology of the West The 
Lower Cretaceous Dakotah ^oup is I'eco^ised by its 
lithological resemblance to the corresponding beds in 
Colorado and elsewhere, and by the occuirence of species 
of Osfrea, Gryphaa^ Exop*ra^ Plicafula, &c. The over- 
lying shales are identified with the Laramie group, which 
the author places as Upper Cretaceous. The whole of 
the Cretaceous series is more or less , Ugnitiferous j a 
considerable number of workable coal-seams in it being 
already known. At the close of the deposition of 
Laramie group the first important break in the succession 
of the rocks occurs. Extensive disturbance took place 
along the old Mesozoic shore-line which now bounds the 
Great Basin on the east, and this was accompanied aud 
fbllowed by such enormous denudation that the Cre- 
taceous series, several thousand feet in thickness, was 
entirely removed and the oldest Tertiary strata accumu- 
lated oh the exposed surface of Jurassic beds. Yet so 
local were these movements that in adjacent tracts the 
whole Cretaceous series of the region is preset, and 
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appcAts to be followed without interniption by a con* 
formable suite of Eocene strata. 

The geographical changes that closed the Cretaceous 
period m the West were among the most important in 
the evolution of the American continent. Over many 
thousand square miles the floor of the sea was raised 
into land which has never since been again submerged. 
The lacustrine conditions which began in Cretaceous 
times now received a far greater development. The 
waters of the ocean, inclosed into inland seas, from 
brackish became fresh, and one or more lakes, of per* 
haps even greater dimensions than those of Eastern 
America, stretched between the heights of the Great 
Basin and the Rocky Mountains for as yet an unknown 
distance to the south. The history of these lakes has 
been studied by Hayden, King, Powell, and other geolo* 
gists, and their marvellously rich ichthyic, reptilian, and 
mammalian fauna has been described by Leidy, Marsh, 
and Cope. Much remains to be done before the history 
can be regarded as even approximately filled in. In the , 
meanwhile it is certain that this lacustrine area was 
undergoing slow subsidence during Eocene time, that ' 
sediment was being continually washed into it from ad- ' 
joining mountains, that eventually 5,000 feet or more of 
strata were laid down over its site, and that the area of 
fresh water progressively diminished. 

A new chapter in this eventful history is revealed by 
Capt. Dutton. He tells how in Southern Utah the 
lake, even as far back as the time of the Middle Eocene, 
was the theatre of volcanic discharges, and how these, 
after vast intervals of quiescence and almost incredible 
denudation, have been from lime to time renewed down 
even to a period so recent that it can hardiv be believed 
to date so far back as the days of Cortez and the Spanish 
Conquest. He shows that this volcanic district discIo.ses 
a remarkable variety of phenomena, nearly every form of 
eruption being exhibited, and every great group of vol- 
canic rocks being represented in it. The earliest volcanic 
rocks are tuffs, which he regards as probably derived in 
chief measure from the degradation of older lavas and 
the deposit of the resulting sediment on the floor of the 
lake. The next phase of volcanic activity was marked 
by the outpouring of masses of propylite and hornblende- 
andesite, and was succeeded by the third and grandest of 
all, when floods of trachytes and rhyolites, alternating 
with augitic andesites and dolerites, rolled far and wide 
over the plateaux. The author is doubtful whether these 
extravasations proceeded from jEtna-like summits or 
craters, and is rather inclined to look upon the larger 
deluges as having issued from local fissures. Certainly 
if any true lofty volcanic cones existed, all external trace 
of them has been completely effaced by denudation. 
The closing event in this long volcanic period, if indeed 
the record can be properly regarded as even yet closed, 
consisted in the emission of abundant streams of lava 
round the larger areas of previous activity. Capt. Dutton 
notices some remarkable examples of a feature which 
occurs on a much smaller scale in the volcanic region of 
the Rhine and Moselle. The basalt cones and craters 
whence the streams have emanated seldom appear at the 
base of the great cliffs or at the bottoms of the deep 
canons. They arc often crowded together near the 
crests of the terrace walls, or the lava has broken out 
from the face of a wail. They commonly lie near lines 
of fault, yet appear almost always on the uplifted instead 
of the depressed side of the dislocation. '‘The least 
common place for a basaltic crater is at the base of a 
cliff.” Among the volcanic masses special attention is 
given to the enormous accumulations of conglomerate 
and tuff, which cover nearly 2,000 square miles of area, 
and range from a few hundred feet to nearly 2,500 feet in 
thickness. These vast piles of coarse detritus the author 
attributes to the atmospheric disintegration of previously 
erupted lavas, and he describes in detail the process by 
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which similar conglomerates are at the present momwt 
being formed by frost, rain, and mountain-torrents. The 
highly important observation was made by him among 
the older tuflTs, that In some places they have been $0 
metamorphosed that the product of alteration is a rock 
possessing all the ordinary characters of a lava. 

The chronological sequence of volcanic rocks among 
the Plateaux of Utah has been recognised as obeying 
generally the order enunciated by Richthofen, Cfapt 
Dutton, starting from this observed sequence, devotes 
two long chapters to theoretical discussion — one on the 
classification, the other on the origin of volcanic rocks. 
To his work in the field he has added careful labour 
indoors, especiallystudyingthe microscopical and chemical 
characters of volcanic rocks. No one can read his 
pages without recognising their suggestiveness, even 
though the conclusions reached in them may sometimes 
appear doubtfully valid. His remarks upon the texture 
or volcanic rocks (pp. 91-^) offer an excellent sample of 
his critical treatment. Pointing out bow different may 
be the texture assumed by the same original magma 
according to whether the mass has cooled and consoli- 
dated at the surface or beneath it, he is disposed to regard 
the intrusive condition as a kind of intermediate stage 
between volcanic rocks which have issued above ground 
and non-eruptive masses which have remained inactive 
deep beneath it, and he regards the porphy ritic texture as 
especially characteristic of this “qualified eruption.” This 
generalisation is only partially supported by the volcanic 
history of Britain. Among our older Palaeozoic rocks, 
indeed, the intrusive or injected masses very generally 
possess the porphyritic structure. But from the time of 
the Lower Old Red Sandstone onwards to the Miocene 
volcanic period inclusive, the intrusive sheets are for the 
most part non-porphyritic, while the porphyritic structure 
is found among the superficial kvas. The classification 
our author proposes is as follows ; — 

ACID SERIES— Group I. Rhyoutes. ' 

Sub-group I . Nevadite or gianitoid rhyolite. 

2. Liparite or porphyritic rhyolite, 

3. Rhyolite proper, or hyaline rhyolite. 

SUB. ACID SERIES— Group 11. Trachytes. 

Sub-group A. Santdine Trachyte.s. 

1. Granitoid Trachyte. 

2. Porphyritic Trachyte. 

3. Argilloid Trachyte. 

4. Hyaline Trachyte. 

Sub-group B. Hornblcndic Trachytes. 

5. Ilornblendic Trachyte. 

6 . Augitic Trachyte. 

. PhonoUte. 

, Trachytic Obsidian, 

SUB-BASIC SERIES— Propylite and Andesite, 

Sub-group I. Homblendic Propylite, 

2. Augitic Propylite {?). 

3. Quartz-Propylite. 

4. Homblendic Andesite. 

5. Augitic Andesite. 

6. Dacite or Quartz-andesite, 

BASIC SERIES— Basalts, 

Sub-group I. Dolerite. 

2. Ncpheline-dolerite. 

3. Basalt. 

4. Lcucite basalt. 

5. NephcUne-basolt, 

6. Tachylite. 

The fifth chapter is entitled Speculations concerning 
the Causes of Volcanic Action,*^ The author propounds 
a very ingenious trial hypothesis, by which he &licye? 
the s^uence of volcanic phenomena throughout at least 
the Rocky Mountain region may be explained. He 
assumes that volcanic phenomena are brought about by a 
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local increase of temperature within certain subterranean 
horizons. But, as he himself admits^ this way of putting 
the case brings us no nearer to what may be the ultimate 
cause of such a local increase of temperature. He seeks 
to prove that all the phenomena of volcanic action point 
to focal excitation, and that the observed order of appear- 
ance of lavas is what on this view might theoretically be 
anticipated. It would be beyond the necessary limits of 
this article to follow him into the details of his argument. 
But one or two points may be briefly referred to. He 
regards lavas as mainly derived not from primeval sub- 
terranean magmas, but rather from the fusion of such 
rocks as the crystalline schists and sedimentary forma- 
tions. In the mechanics of eruptions he believes that the 
outpouring of lava does not arise from the expansion of 
vapours absorbed within the molten magma, but is merely 
a hydrostatic problem of the simplest order — the lava 
being forced out by the weight of the rocks overlying its 
subterranean reservoirs. 

According to this hypothesis two preliminary conditions 
are requisite for an eruption of Java — the rocks must be 
fused, and their density in the molten state must be less 
than that of the overlying rocks. The author regards the 
observed order of appearance of the lavas to be deter- 
mined by their relative density and fusibility, the more 
siliceous requiring a higher temperature to fuse them, and 
the more basic, though less refractory, demanding a 
higher tempeiaturc to give them such a diminution of 
density as will permit them to be 'erupted. At an early 
stage of eruption he holds that the acid rocks may be 
light enough to be ejected, but are not yet melted, while 
the basic rocks may be melted but must await further ex- 
pansion by access of heat before they are capable of being 
poured forth. Hence some intermediate rock will be 
selected as the first to issue, and this rock the author 
believes to be propylite. A further increase of tempera- 
ture produces hornblendic andesite and trachyte, and so 
on to the rhyolites, and finally the basalts. All rocks 
more basic than propylite are stated to present evidence 
of superfusion, these rocks, according to the theory, being 
those which possess so high a density as to demand a 
much greater accession of heat than that required for 
mere fusion, in order that they may become lighter than 
the overlying crust, and thus be erupted. Basalt in 
particular is cited as an example of a superfused rock. 

The author tacitly assumes that the density of a lava 
at the time of its outflow is necessarily less than that of 
the rocks through which it ascenis, otherwise it could 
not be erupted. It is a pity that no experimental demon- 
stration of this assertion was given, for it forms so funda- 
mental a postulate in the hypothesis. But even on the 
supposition that the lava is forced out by the descent of 
heavier overlying rock, what ought to be found as proof 
of this action? Ought we not to meet with abundant 
evidence of subsidence at volcanic foci ? Every mass of 
lava derived from the local fusion of rocks at no great 
depth beneath the surface and driven out by the weight 
of rock overlying it, should have an accompanying and 
proportionate subsidence of the crust over the site of 
Its source. Occasional proofs of collapse at volcanoes 
have long been known indeed, but admit of other 
explanation, such as evisceration,’* to use Mr. Mallet’s 
phrase. Instead of subsfdence, the emission of vol- 
canic material has generally been accompanied with 
upheaval. Capt. Dutton’s own magnificent Plateaux of 
Utah should furnish copious proofs of a sinking or 
sagging of the nearly horizontal strata round the eruptive 
vents. But there is no trace of any structure of this 
kind in his instructive and carefully-drawn sections. 

Again, the alleged superfusion of the basic rocks can 
hardly be admitted upon the evidence here brought for- 
ward in its support. The fact that thin streams of basalt 
have bad a greater liquidity and have retained it for much 
gteater distances than the acid lavas^ has long been 




recognised. But as Reyer has recently suggested, it is 
capAle of a different interpretation from that of super- 
fusion. The author appeals also to the microscopic 
structure of basalt as favouring his view of former intense 
ignition. He cites, for example, the presence of glass 
particles, the absence of water-cavities, the isotropic base, 
the compactness and vitreous structure of this rock. But 
aie not these characters present in far more striking 
development among the vitreous acid rocks, which he 
supposes to have had a temperature little more than 
sufficient for fusion ? The exceptions which the author 
candidly admits to occur in the normal succession of 
lavas— basalts, for example, appearing before rhyolites, or 
quartz propylite and quartz-andesite simultaneously with 
tne hornblendic members of their respective groups-- seem 
fatal to the hypothesis. 

From another point of view the idea that the order of 
emission of lavas has been determined in the way sup- 
posed presents great difficulties. The author affirms that 
“we must at least admit that the source of lavas is 
among segregated masses of heterogenous materials/’ 
and he supposes that “ this arrangement would be well 
satisfied by a succession of mclamorphic strata [gneiss, 
hornblendic and augitic schist] resting upon a supposed 
primitive crust or magma having a constitution approxi- 
mating that of the basaltic group of rocks.” But every 
known mass of metamorphic strata presents endless inter- 
stratifications of very various materials. By what process 
of selection are the elements of thes6 diverse rocks grouped 
successively into definite volcanic compounds ? How is 
it that out of the simmering subterranean broth just so 
much silica and alumina as are needed for one type are 
ladled out at one time, while a careful hand is kept on 
the lime, alkalies and iron-oxides, only the right propor- 
tions being dealt forth for each lava ? 

The remarkable persistence of type among the different 
species of lava all over the world has long bceti recog- 
nised. It is not easy to see how this persistence should 
exist, nor why there should not be far more varieties of 
lava and transitional grades between the varieties if they 
are due to the local melting up of various masses of 
heterogeneous materials within the crust. 

The volume is illustrated by’a'series of heliotype plates, 
from photographs taken in the course of the survey, 
representing some of the more remarkable external forms 
assumed by the sedimentary and volcanic rocks. The 
Atlas contains a valuable series of topo^aphical and 

f eological maps. Among these ' a relief-map of the 
lateaux, on the scale of five miles to an inch, is 
specially instructive. There are likewise two plates of 
sections, which bring before the eye in a clear and con- 
cise foim the structural details of the region. In point 
of execution the plates of the atlas arc altogether ad- 
mirable. In his preface Capt. Dutton states that he 
undertook the task of exploration assigned to him with 
considerable diffidence in his ability to accomplish it. 
He must be congratulated on having achieved a signal 
succers. His work bears everywhere marks of the most 
conscientious and painstaking industry, great acuteness 
of observation, and not a little literary skill in the mar- 
shalling and presentation of the facts observed. Let us 
hope that the arrangement by \vhich he was enabled to 
exchange the routine duties of an army officer for geolo- 
logical field-work may be prolonged, and that in further 
prosecution of his explorations in the West he may live 
to issue other volumes as interesting and valuable as that 
which is noticed here. Arch. Geikue 


TWO NEW PLANETARY NEBULAE 

A PLANETARY nebula in R,A. i8h. as'am. and 
Dec. - 25® 13' was discovered at the Harvard 
College Observatory on the evening of July 13. A second 
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nebula was found on the fbUo^to eve^in^f id RiA. 
iJSIi*4’3m, and Dec. -28* 12', Both, hut particularly the 
fiwt, are only minute, and can be wth difficulty dis- 
tinguished from stars, except by their spectra; The 
discovery was not the result of accident but of a search 
with a direct vision prism inserted between the objective 
and eyepiece of the xs-inch telescope. A star appears as 
a coloured line of light, while a planetary nebula forms a 
bright point, and is recognised instantly in sweeping. 
Many hundred or thousand stars can thus be examined 
very rapidly, and a single nebula picked out from among 
them. This method promises to add very greatly to the 
list of known planetary nebulae, which now number abodt 
fifty. Probably a systematic search for these objects 
crossing a considerable part of the heavens will be made 
at this Observatory. Our knowledge of that distribution 
will thus be greatly increased, and we shall know that 
their absence in certain parts of the sky is not due to an 
omission to look for them. Any planetary nebula as 
bright as a “tweifth-magnitude star would probably be 
detected* by the tndhbd propoaed. Bright lines or other 
peculiatiiiea ih the stellar spectra will also be looked for. 

Doubt has been thrown oh many of the attempts to 
measute dfie parallax of planetary nebulae owing to the 
basiness of the bbrders of these bodies. The minuteness 
of the dieks of the nebulae noted above could permit their 
positions to be determined with great precision, and 
would tlms show a Very minute parallax. 

Cambridge, IT.S., July 15 Ei)WAra C. Pickering 


NOTES 

iaflttentlal committee has been formed from umong the 
metubers ' in the Section of Zoology of the Paris Academy of 
Sciences and others eminent in that departmenL, to obtain 
suhscr'tptions for a modal in honour 0/ M. Milne -KdwJird?, the 
of ' French zoologists. 

A ^ 0 V 3 MBNx baa been set on foot to obtain subscriptions to 
a memorial fund in honour of the late Rev. J. Clifton Ward, 
whose name must be well known to our readers as a working 
geologist who made valuable contributions lo his science. Mr. 
Ward, moreover /did great service in promoting a love of science 
in Cumberland, and the Association for the Advancement of 
Riterature and Science, for which he did so mucli, has taken 
the fund heartily [up. It ought to receive many subscrip- 
tions outside of thic Association, and we commend it to the 
liberality of our readers. Subscriptions should be sent to 
the Kev^, Canon Battersby, St. John’s Parsonage, Keswick, and to 
Mr. Edwin Jackson, hou. treasurer, Keswick Library and Scien- 
tific Society. It is proposed to expend the fund in the erection 
of a mural tablet in the church of St. John, Keswick, and the 
remainder In laying the. foundation of a fund for the education 
of Mr, Ward’s two daughters. 

In answer to a <tueslion in the House of Commons as to the 
cause of the delay in tlie removal of the Natural History Collection 
ft-om the British Museum to South Kensington, and when that 
removal would be completed, Mr. Walpole said he believed the 
delay had been caused by the facts that the building in which 
the collection was to be placed was not handed over to the 
Trustees of the British Museum until June, and tliat the grant 
made by the Treasury was not sufficiently large to cover the 
whole estimated expense for the cost of the removal. He believed 
the removal of the mincralogical, geological, and botanical col- 
lection would be completed by the end of the year or in the 
spring of next year ; and that as far as the zoolo^cal coilection 
was concerned, its removal would depend very materially upon 
the grant which the Treasury might feel itself at liberty to make 
for the purpose. 

Paor, Ed. Van BenedeN \h at present at Bergen for the pur- 
pose of working out the embryonic development of the Lemming, 


'iidiidi lii Bkdy to tifbve 
the guipea-pig is SO abnormal, 

A FEW months iKfter Leverrier’s death a commisaioii was 
established for determining the best raeans of protecting oolHertos 
from fire-damp. 'rheCommissibti has written a very long report 
recording the causes of 420 accidents. Sixty-four projects jiW- 
sented by private individuals have been examined, and some tidv 
instruments have been designed and are being contstructed, via,, 
an anemometer by Vlcaire, a manometer by I.e ChatcUler, and a 
registering apparatus for the quantity of air introduced into the 
galleries. But the composition of coal explorive dust has not 
been determined, nor the extent of its infiuence 00 catastrophes ; 
the chemical analysis of Grisau has not been completed, and the 
salvage question has not been exhausted. The only subat^ntiai 
benefit is a compilation of mining regulatiom and a series of 
propositions which have been transmitted to the French Ministty, 
and will be laid before Parliament next session. 

The detailed programme of the annual meeting of the Ipon 
and Steel Institute, to be held at Dfisseldorf on August 25 » 

27, and 28, is now published. The proceedings commence with 
a concert at the Tonhalle on Tuesday evening, August 24; On 
Wednesday there is fo be in the morning a geneial meeting of 
members at tbe Tonhalle, where the institute will be received by 
the local authorities ; in the afternoon a visit to the exhibition 
and to works near Diisseldorf ; and in the evening the annual 
dinner of the institute at the Tonhalle. On Thursday and 
Friday there are to be general meetings in the morning for the 
reading and discussion of papers ; the afternoons are to be 
devoted -to excursions by special trains to various iron and steel 
works in the neighbourhood of Dilsseldorf, followed by concerts 
in the evenings. The W’hole will be brought to a close by a 
Rliinc excursion on Saturday, which is timed to bring mcrabcr& 
by 10.30 p.m. to Cologne, r/d Rolanclseck, Bingen/ and 
Coblenlz. The general secretary is Mr. J. S. Jeans, wh(^e 
address up till August 19 is 7, Westminster Chambers, Victoria 
Street} and after that dale, Tonhalle, DUsscldorf. 

The Aldini gold medal (worth 1,000 lire) will be awarded by 
the Academy of Sciences of the Institute of Bologna to the best 
memoir on galvanism (animal electricity). Memoirs to be 
written in Italian, Latin, or French, and sent in before June 30, 
1S82, 

The Bcnckc prizes (first, 1,700 marks; second, 60 marks) of 
the Philosophical .Faculty of Gottingen University are offered 
for investigation, theoretical and experimental, of diffraction 
phenomena in the case of non -homocentric light sources, as, 
especially, a circular and a square luminous surface of unifoiin 
brightness of the emitted simple or compound white light. 
Memoirs to be written in German, Latin, Freincb, or English, 
and sent in before March ix, 1883. 

A NEW process for obtaining stereotypes for printing has hecn 
discovered by M. Emile Jeanuin, a sculptor of Paris, who pro- 
poses to employ for that purpose the material known os cd/u/o$d. 
The process of preparation takes only half an hour, when the 
I types are once set up, and the plates thus produced are remark- 
ably suitable for working on cylinder machines running at a high 
! speed, being very light, flexible, and very durable. In this last 
respect indeed they surpass metal plates, affording, it is said, 
50,000 impressions, whereas even an electrotyped copper pktc 
backed with lead will only last for 3o,c>oa 

The astronomical observatory established on the TfOcad>fr<>, 
is not the only scientific establishment which has found a home 
in the palace of the last Universal Exhibition. A numbejr Of 
microscopes have been arranged in a special room for the bendit 
of public instruction. The instruments tot by M, Joubert 
have been placed on the top of one of the towers, where a lift 
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arranged £or helping ^visitors to find Ihcir ^vay to this 
exalted situation. 


A vxuY ouriouJtt telqjhonic experiment has been made in 
Switaerlomi on the occasion of the Federal flie of singers. A 
telephane had^been placed in the ZUrich Feathalle and two con- 
ductors connected with the B&le telegraphic office, where a large 
audience had congregated. The distance from B^le to Zurich 
is about So kilometres. The B^e audience ex^joyed the singing 
about as well as if they had been placed in the upper circle of an 
ondinary Opera House. At the end of the performance they 
proved their satisfaction by clapping Iiands, which the tele- 
graphic wires transmitted with perfect fidelity to the Zuridx 
performers- 

'A CREDIT of 35,000 francs has been voted by the French 
Farlhunent for establishing, on soUd foundations, one signal at 
each extremity of the Melun base line, which was used by 
Pelambre for measuring the distance from Dunkerque to Fer.. 
piguan, and establishing the length of the metre. This operation 
wa*il>e^tt by Delambre and Laplace on 17 Veadtfmaire, An Vi. 
(October 1797) and terminated in six weeks. This base has a 
length 016,000 toises, and was situated on the margin of a public 
rood going from Lieusaint to the crossing of the Brie and Paris 
roads. 


A STRONG shock of earthquake was fcU at Smyrna at 5. lo a.m. 
on July 39. The walls of the telegraph office were split in two 
or three places. Four or five houses were thrown down, and 
many others were much damaged by the oscillation. Two of the 
inhabitants were killed, and five or six injured. ■ Much damage 
hasiaiso been done in the country near Smyrna. At Burnuhat 
the*hock caused eleven houses and several caft'S to fall in. Two 
minarets were also thrown down and two people were killed, and 
ten more or less injured. Slight shocks continued to be felt 
from time to time. 

The new edition of the '‘Guide to the Gardens of the Zoolo- 
gical Society ” lirings the notices of the tenants of the Gardens up 
to the latest date. Mr. Sclatcr's name as editor of the Guide is 
a sufficient guarantee for its accuracy, while the numerous illus- 
trations render it both attractive and instructive. By meaas of 
this very cheap Guide a visit to the Gardens will be rendered 
doubly enjoyalde and profitable. 

The Gardiinm'* Chronicle^ in advocating the establishment of 
school gardens wlmrc practicable, an instrument of useful 
scientific education, refers to the success of such gardens in 
Bavaria, Beiginm, Sweden, and other countriess. In Sweden 
alone there are nearly 3,000 school gardens. 

We have received a copy of i^tAnutricanAntifmrian^ Ho. 3, 
vol. il., published at Chicago by Jameson and Morse, and edited 
by the Rev, S. D. Peet. It seems to us to be doing useful work 
in collecting information on early America, though several other 
serial publications in the Stales ore doing the same thing to a 
greater or less extent. Excessive subdivision of labour of this 
kind in any special department is apt to embarrass the student, 

The subject of a depraved taste in animals is an interesting 
one, which has not been atudied as much perhaps as it might. 
In human beings it would aeexn to depend on ill -health of either 
body or mind, but in animak it would seem as if it might be 
present and the animal enjoy good health. One remarkable 
instance in an herbivorous animal wc can vouch for. It occurred 
in a sheep that had been shipped on board mw of the P. aqd 0 . 
steamers to help to supply the kitchen on board, but while 
fattening it developed an inordinate taste for tobacco, which it 
would eat in any quantity that was given to it. It did not much 
oave £or cigars, and altogether objected to burnt ends ; but it 
would greedily devour the hajf-c^wed ^quid of a sailor or a 


handful of roB tobacco. While chewing there waa apparently 
no undue fiow of saliva, and its taste - was so peculiar Umt most 
of the passengers: on board amused themselves by feeding it, to 
Me for themselves Tf it .were really so. As a cemsequonce^ 
thou^d^ in fair condition, the cook was afraid to kill the ^eep^ 
having that the mutton would have a flavour of tobacco. 
Another, very remarkable case has just l>een communicated to us 
by Mr. Francis Goo^ake : this time a flesh-eating animal in 
the shape of a kitten, about five months old, who shou s a 
passionate fondness for salads. It eats no cud of sliced cucumber 
dressed with vinegar, even when hot with cayenne i>eppcr. After 
a little fencing it lias eaten a piece of boiled beef with mustard. 
Its mother was at least once seen to eat a slice of cucumber 
which had salt, pepper, and vinegar on it. The kitten is 
apparently in good health, and its extraordinary taste is not 
easily accounted for. Even supposing it once got a feed of 
salmon mayonaisc, why should it now select to prefer the dressing 
to the fish? 

The Ant^rican y^unml of Microscopy ctnd Popular Science{' 4 ^o\* 
iv., 1879,* of which is before us) is now published monthly. 
Besides various original articles, some of which are illustrated, it 
contains firom time to time abstracts of the transactions of many 
of the microscopical societies of the United States. This Journal, 
without aiming at a standard to be compared with the European 
jourmds relating to microscopical science, seems to perform Its 
part well, and we are glad to know that it has done much to 
encourage the use of the microscope in the States. We may 
trust soon to see some results [from all this work, and to find 
the chief articles in the Amsrkan yournal of Microscopy the 
result of original researches among the minute algae, fungi, 
rhisopods and infusoria of America, and that the extracts from 
the various European journals may be relegated to a second 
place. There is without doubt an abundant field for work of 
this nature in America— witness Lcidy’s volume on rhiii^opods-— 
nor do we understand why the labourers should be so few. 

The Ceylon Observer published letters from Mr. Morris, 
who was recently transferred to the Botanical Gardens, Jamaica, 
detailing his recent experiences with regard to the cultivation of 
cinchona, and his views on the coffee-leaf disease iu Ceylon. 
He still maintains the usefulness of dusting with lime and 
sulphur. 

Further rich discoveries of gold are reported to luve been 
made in Northern Queensland and Tasmania. It is also stated 
that gold has been discovered under the basalt m the Brook 
Mountains, in New South Wales, the first instance of the kind 
in the colony. 

In a memoir published by 'Cat Pevue Scitntifiquc^ M. Ernest 
Maindrrjn, archivist of the Academy of Sciences, shows that the 
Academy is possessed of an income of X 16,000 francs, to be 
awarded in about thirty prizes, of w^hich tlie periodicity varies 
from one year to ten. 

From the Fifth Annual Re[x>rt of the Herlfordsliire {fcMrmcrly 
the Watford) Natural History Society, we are glad to learn that 
that society is now prosi>erous, its membership having greatly 
increased during the past year. 

The Proceedings cA the Nottingham Literary and Philosophical 
Society for 1879-80 is mainly occupied with the president’s (Rev. 
R. A. Armstrong) address on " What is Science ? papers on 
"Sandstones,” by Mr, J. H. Jeunings; "Philosophy in the 
Middle Ages,” by Mr. G. B. Kidd ; and "Structure of Mole- 
cules,” by Mr. J. J, Harris Tecdl. A large number of lectures 
on scientific subjects were given during the session, and several 
special papers read ip the Natural History Section. 

The Tramadions of the Norfolk and Norwich Naturalists 
Society for {879-80 contains a favourable report of the present 
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condition of the Society. The address of the president, Mr. T. 
Southwell, is on the Extinction of Native Races. Among other 
papers of interest are: “Notes on Collecting Lepidoptera in 
Norfolk, 1878,” by Mr. F. D, Wheeler; “Discovery of Remains 
of lutaria in the Mundesley River-bed,” by Mr. H. B, 

Woodward ; The Bird- Life and the Geology of the Shiant 
Isles, by Mr. 5 *Har vie- Brown and Prof. Ilcddle respectively ; 
Notes on Hawking in Norfolk, by Prof. Newton and Mr. J. 
E. Hatting; Ornitbological Notes and Meteorological Obser- 
vations. 

Thk Proceedings of the Liverpool Naturalists Field Club for 
1879-80 contains notes of the excursions and meetings of the 
Society. The only papers given are by the president, the Rev. 
H. H. Higgins, one being “Biographical Sketches in 2^ology, 
from its Origin to its Union with Botany in the Science of 
Biology. 

The additions to the Zoological Society’s Gardens during the 
past week include a Macaque Monkey {Afacacus cynomofgus\ 
from India, presented by Mr. J, Anson ; a Side- Striped Jackal 
{Canis lateralis) from East Africa, presented by Commander 
Owen, R.M.S, Anglian ; aCommon Ocelot {Felis pardalis) from 
Mexico, presented by Mr, A. L. Schiitte ; two Common Pea- 
fowls {Pav0 rristata) from India, presented by Mrs. Joseph 
Hoare ; four Globose Curassows {Crax globicerd)^ a Little Guan 
{Ortalida motmot) from British Honduras, presented by Mr. F. 
P. Barlee, C.M.G. ; ten Amaduvade Finches {Bstrelda arnau' 
dava) from India, presented by Mr. J. W. Wilson ; a Mississippi 
Alligator {Alligator mississippietisis) from North America, pre- 
sented by Mr. T. L. M. Rose ; two Horrid Rattlesnakes {Cro’ 
talus horridus) from Nicaragua, presented by Messrs, Holt, 
Lord, and Co. ; an Anaconda {Euncctes murims) from South 
America, presented by Mr, G. 11 , Ilawtayne ; a Bonnet Monkey 
(Macacus radiatus) from India, an Arctic Fox {Cams lagopm) 
from the Arctic regions ; a Nilotic Crocodile {Crocodilm vul- 
garis) from Africa, deposited ; a Nylghaie {Boseiaphus pictus) 
from India, a Collared Peccary {Dieotyles tajapi) from South 
America, two Common Otters {Lutra vulgaris ^ British ; a 
Ground Hombill {Bucorvus abyssinicm\ an Elate Hombill 
{Buceros datus) from West Africa, a Virginian Eagle Owl {Bubo 
virginianus) f from North America, a White-necked Crow 
{Conms scapulatus) Uom Africa, purchased; a Collared Fruit 
Bat {Cynonyderis collaids)^ born in the Gardens. 


ON CURRENTS PRODUCED BY FRICTION 
BETWEEN CONDUCTING SUBSTANCES, 
AND ON A NEW FORM OF TELEPHONE 
RECEIVERS 

TN a communication to the Royal Society of Edinburgh of date 
January 6, 1879, I showed that “electric currents were 
produced by the mere friction between conducting substances.” 
The existence of these currents can be easily demonstrated either 
by a telephone or a Thomson’s galvanometer. 1 have since 
found that these currents ore, for all pairs of metals which I have 
yet tried, in the same direction as the thermo-electric current 
got by heating the junction of the same two metals. They are 
also, approximately at least, stronger in proportion as the metals 
rubl:>ed ore far apart on the thermo-electric scale— the strongest 
current, aa far as I have yet observed, being got by rubbing 
antimony and bismuth together. These observations clearly 
point to a thermo-electric origin for the currents; but it is 
jwssible that 'they may be due partly to the currents suggested 
by Sir William Thomson as the cause of friction, and ^tly, 
also, to contact force between films of air or oxide adhering to 
the surfaces of the metals. 

Having ascertained that these friction-currents are of some 
strength and fairly constant, I proceeded to make several kinds 
of machine for producing currents on this principle. One of 
them consists of a cylinder of antimoiiy, which can be rotated 
rapidly, while a plate of bismuth is jiresscd hard against it by a 

* Abstract of a p^r retul before the Koyal Society of Edinburgh by 
James Blyth, M. A,, F.R.S. E., o« May 3* 1880. 


stiff Spring. When this machine is included in the same cii^R 
with a micr6|ihone and a Bell telephone, the current got from it 
is quite sufrietent to serve for the transmission of musical sotin^ 
and also loud speaking. The transmitter, which 1 have fou^ 
most serviceable in my experiments, is made by screwing two 
small cnbes of gas-carbon to a violin, and phacing between 
them a long stick of carbon pointed at both ends, the points 
being made to rest in conical holes in the carbon cubes* The 
looseness of the contact is regulated by a paper spring. This 
forms an excellent and handy trasmitter for all kinds of musical 
sounds, and also serves very well for transmitting speech. 

Seeing that friction between metals clearly produces a current, 
it seemed natural to inquire if the converse neld good, that is, 
if a current from a battery sent across the junction of two metals 
affected the friction of the one upon , the other. I have tested 
for this in a variety of ways, and the results obtained leave me 
in doubt whether to attribute them to variations in the friction, 
or to actual sticking produced by frision of the points of contact 
through which the current passes. The most noticeable eflect is 
produced when one of the rubbing bodies is a mere point, and 
the other a smooth surface of metal. This led me to m^e a 
modification of the loud-speaking telephone of Mr. Edison, in 
order to get audible indications of changes of friction produced 
by the passing of a variable current. It consists of a cylinder 
of bismuth accurately turned and revolving on centres. The 
rubbing- point is made of a sewing-needle‘with its point bent at 
ri^ht angles, and its other end attached to the centre of the 
mica disk, of a phonograph mouthpiece. It is evident that this 
is only a loose contact, which can be perpetually chang^. 
When this apparatus is included in the circuit with the violin- 
microphone and three or four Bunsen cells, the violin sounds, 
as was to be expected, are heard proceeding from the loose- 
contact, even when the cylinder is not rotated. They arc in- 
creased, however, in a remarkable degree by rotating the 
cylinder slowly, so much so that a tune played on the violin can, 
with proper core, be distinctly heard all over an ordinary room. 

With regard to the explanation of this effect, it is evident, that 
electrolysis can in no sense come into play, as is supposed to be 
the case in Edison’s instrument. I am inclined to look for the 
explanation rather in the direction of the Trevelyan rocker, 
although the circumstances arc considerably different in the two 
cases. In the rocker we have the heat imssing from a mass of 
hot metal through two points of support to a cold block, where- 
as, in the other case, the heat is only intense at the points of 
contact, the rest of the metab being comparatively unaffected. 
The variations in the current produced by the transmitting 
microphone must cause corresponding variations in the heat at 
the point of contact of the needle with the cylinder, and this 
again produces a mechanical movement of the pressing point, as 
well as of the air surrounding it, sufficient to give forth sound- 
waves. If such be the case the effect should be different for 
different metals, those answering best which have the lowest 
thermal conductivity and also the lowest specific heat. That this 
is really so is shown by substituting cylinders of other metals for 
the bismuth, all other things remaining the same. In this way 
I have compared lead, tin, iron, copper, carbon, and find that 
they all give forth the simple loose contact-sound when the 
cylinder is stationary, but that it is only with bismuth that 
there is any very great intensification of the sound when the 
cylinder is rotated. Now, by consulting the appropriate tables 
I find that bismuth is a fraction lower than any other common 
metal in specific heat, while it is much below them all in thermal 
conductivity. This seems to bear out my explanation to a 
certain extent. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge.— -The subject for the Sedgwick Prize essay, 1883, 
is “The Classification of the Cambrian and Silurian Rocks.” 
The prize is open to all graduates of the University of Cambridge 
who nave resided sixty days during the twelve months preceding 
October 1, 1882. The essays must be sent in to the Registrary 
on or before October t, 1882. 


SCIENTIFIC SERIALS 

Proceeding's of the Academy of Natural Sciences of Phila- 
delphia, I’art I, January to April, — Thomiw MedMinj on 
disarticulating branches in Ampelopsls (the auottal growth is diS'* 
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articulated at just hnt node above that one made the previous 
year, the branch thus gaining but one node in the year. This 
wsinhftds one of the South Facihc Viils, which produces tubers 
on the end of the branches, and at the end of each season dis- 
artiodates them). — On germination in acorns (in Quetcus virms, 
Mr. Macycfc. has notice that the two jjctioles instead of beiiig 
short were produced to a length of i4 indies before the plumule 
and hfpocotyledonory portions of the young plant commenced 
their growth, and a small tuberous projection nearly one-fourth 
the s5e of the acorn preceded the growth downwards of the 
radlde and upwards of the plumule. The cells in all of these 
were gorged with starch),— Dr. Leidy, notice of Filaria immitis 
in the do^ and on a Filaria reported to have come from a man. 
— W, N. Lockington, on the Pacific species of Caulolatilus , — 
Hellprin, Angelo, on the stratlgraphical evidence afforded by the 
tertiary fossils of the peninsula of Maryland, — J. S. Kingsley, 
carcinological notes : I, (chiefly relates to the genus Thel^usa, 
describes two new species from Ceylon and one from West 
Africa ; also a new species of Dilocarcinua. II. Revision of the 
Gelasimi, plates 9 and 10). — Dr. Allen, description of a fcetal 
walrus, and on the mammx of bats. — Dr. R. Bcrgh, on the ! 
nudibranchs of the North Pacific Ocean, with sjiecial reference 
to those of Alaska, Part 2, plates l to 8. — Howard Kelly, on a 
sartorius muscle in the gorilla. This muscle was reinforced six 
inches from its origin by a muscular slip a quarter of an inch in 
breadth ; it arose at the lower part of the middle third of the 
femur, between the origin of the quadriceps extensor and the 
insertion of the adductors joining the sartorius opposite the knee 
joint, — J, H. Kedfzcld, on RockcHa patens (Nuttcll), decided by 
Dr. Gray to be Echinospermum floribtindum , — Report on plants 
introduced by means of the International Exhibition 1876. 

Bulletins de la SocUtd d' Anthropologic de Paris, tome 3, fasc, i, 
r88a — The present nutnl>er contains the addre.ss of M. Sanson, 
president of the Society for 1880. — A communication from M. 
Mant^axza, on the Lapps. — A pajicr byM, Emile Goldi, on the 
migration of races in Egypt, which gave rise to an animated dis- 
cussion, in which Mad. C. Royer opposed the author’s view of 
the Asiatic origin of the Egyptian races.— M. Topinard proposed 
new methods for obtaining means differing from those suggested 
by M. Broca, which he considers to be based ujxtn too small 
numbers. — M. Robin, Inspector of Primary Instruction in the 
Departement de Loir-et*Cher, invites the attention of the Society 
to the question whether it would not be desirable, to require from 
teachers in the public schools reports of the .stature, growth, &c., 
of the pupils under their observation. M. Broca was of opinion 
that anthropological characteristics ai-e of little value except in 
the case of adults, and that the important question of growth can 
only be satisfactorily considered wnen large numbers of children 
arc simultaneously submitted to observation. — This number of the 
BullHins devotes nearly seventy pages to the reprint of the 
** Inventory of the Mcgalithic Monuments of France,” in which 
we have the combined result of the carefully-conducted observa- 
tions of the General Commission for the registration of these 
remains, which was formally appointed by the Minister for 
Public Instruction in November, 1879. In thl.s survey the 
country was divided into six sections, each of whicJi was placed 
under the direction of one of the commissioners, while the 
general work was further .subdivided into two groups, those of 
erratic boulders and megalithic monuments. — The last pai^er, by 
M. Paul Broca (on a new instrument invented by Mmaelf, and 
named *'le gonlom^tre d’indinaison et Porthogone ”), has la 
specially melancholy interest from the fact that it is connected 
with some of the latest work done l>y this eminent savant before 
his death. 

ymmal of the Franklin /nstitute, July, — The belt 'dynamo- 
meter of Dr. C. W, Siemens, by R. Brigjgs. — High railw^ay 
speeds, bv W, B. Le Van. — Economic vaporisation of a boiler, 
by CMef Engineer Isherwood. — Progress of the dephosphorisa- 
tion of iron, by F. Gautier. — The involute of the circumference 
of a circle, by L, D Auric. — A new pendulum suspension, by L. 
H. SpelUer. — The puddling process, j)ast and present, by 1 \ 
Roberts, jun. 

Bulletin de PAcadimie FoyaU des Seienees {of Belgium)^ 
No. 5.— On a whale caught on the coast of Charleston (South 
Carolina) on January 7, r88o, by M. Van Beneden.— An 
application of accidental images, by M. Plateau.— Note on the 
ifltiroittation of mines with phosphorescent sulphides, by M. 
Monrigny.— Researches on the property possessed by solid bodies 


of welding by the action of pre.^surc, by M, Spring. — On the 
line of (so called) helium, by Abbe Spec.— Excretory apparatus 
of the Trematodes and Cestoides, by M. Fraipont. —Discovery 
of haemoglobin in the aquiferous system of an Echinodenzi, by 
M. Foeltinger, 

SOCIETIES AND ACADEMIES 

Edinbukgh 

Royal Society, June 21. — ^Prof. Madagan, M.D., vice’ 
president, in the chair. — Prof. Chrystal read a paper on a dif- 
ferential telephone, and on the application of the teIq)hone to 
electrical measurements. A differential telephone was exhibited. 
It differed from an ordinary telephone in much the same way 
that a differential galvanometer differs from an ordinary single- 
coded one. Two thin wires were twisted together and wound 
round the magnet in the usual way, It was shown that wlien 
an ittlerrupted current passed in opposite directions through the 
two coils of the differential telephone no sound w^as heard. In 
using the instrument, its two coils were put iuto the tw o branches 
of a multiple arc, wMch was inserted in the circuit of the inter- 
rupted current The interrupted currents of the two branches 
passed in opposite directions through the coils. The condition.^ 
for perfect compensation were not only that the resistances of 
the two branches must be equal, but also that their co- efficients 
of self-induction must be the same. If only one of these condi- 
tions was fulfilled a minimum of sound could be got, but absolute 
silence was impossible. The necessity for this tw'ofold adjust- 
ment had not been hUherto suihcientjy recognised ,* and it w as 
to its neglect that the main difficulties jn u>:iug Hughes’ in- 
duction-balance were no doul)t to be referred. Some years 
ago Prof. Chrystal had worked out the mathematics of the 
subject, but had been unable till recently to corroborate his 
results by experiment. Prof. Chrystal then proceeded to indicate 
how such a differential telcpbone could be applied to the 
measurement of coefficients of self-induction in terms of an 
arbitrary unit. Two coils were prepared of exactly the somu 
resistance, but one was so wound as to have practically no self- 
induction. The self-induction of the other was the arbitrary 
unit mentioned above. In the rough model .showm, two coils 
whose distance apart could be varied at wdll, were intro- 
duced into each branch of the multiple arc above referred 
to, and were first adjusted so as to produce perfect com- 
pensation in the differential telc]>hone. The other two equal 
resistance-coils were then introduced, one into the circuit of each 
induction pair, with the nece.ssary effect of destroying the com- 
pensation. By a read] ustment of the induction of one of the pairs, 
compensation was again secured, the change of distance of the 
coils of the altered pair corresponding therefore to the arbitrary 
unit. The two single coils were then removed, a fresh compen- 
sation obtained by alteration of the other iuducLion pair, the 
single coils again introduced, a fourth compensation effecteil 
ana a second stage reached in the formation of a graduated 
scale of self-induction in terms of an arbitrary unit ; and so ou 
till a complete scale was formed. Prof. Chrystal further j>ointed 
out how his instrument might be used for measuring capacitie: , 
and for inv€stig.ating the real nature of the opposition offered hj 
electrolytes to the passage of electric currents.-— I Vof, Tail 
communicated a paper on the determination of the specific heafs 
of saline solutions, by Mr, Thomas Gray, B.Sc. — Mr. T, 
Buchanan described a “navigational sounAng-machine ” of very 
simple construction. A glass tube, closed below by a plug kep: 
sufficiently tight by a close-fitting iudia' rubber band, was pr. - 
vided above with a peculiarly-formed capillary orifice. The 
tube was first allowed to fill with air, and then .^unk to the 
required depth in the sea, The air was compressed under the 
increased pressure, and the water began to trickle hi froru 
above. The quantity of water which so gained admittance 
was the datum from which the pressure, and therefore the 
dcptli, could be calculated. The water was removed by 
taking away the bottom plug ; and the instrument wus 
once more in a state suitable for use. Mr. Buchanat; 
also communicated some experiments on the compressibility of 
glass. The value he obtained was greater than that obtained by 
Urassi by 2^ per cent.— Dr. MamiJaiic read a sliort paper 
entitled ** Suggestions on the Art of Signalling.” He advocated 
the use of three qualities or symbols in preference to thedot-and- 
dash or two-symoolied alphabet of Morse, arguing that such a 
system would be found more rapid than the latter,-* 2 >r. R. M , 
Ferguson communicated a note on the wire telephone, following 
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Up the re«ttUs obtained formerly by himself and those more 
recently arrived at by Preece and Chrystal. He showed th^ the 
sound emitted by a stretched iron wire through which an inter- 
rupted current was passing varied a remarkable way with 
temperature^ reaching a most evident maximum about a dull red 
heat. This variation he regarded as being in some way con- 
nected with the magnetic properties of iron, and on that ^ound 
criticised Prof. Chi^aPs explanation of the Be la Rive pheno- 
menon as being due to rapid contractions and dilatations of the 
thin wires through which the current passed. In the remarks 
wWch followed Prof. Chrystal admitted the influence of mag- 
netism in the case of the irony a thick uire of which was as 
efficient as a thin wire ; but in the case of what are usually 
reckoned non-magnetic metals, only thin wires of which are 
efficient for reproducing continuous sounds, he still thought that 
the true explanation was to be found in their changes of length. 
The altogether peculiar action of iron — though probably nickel 
and cobalt would have a similar action — scemeu to liim"rather 
to favour this view tlmn the other. 

Boston, U.S.A, 

American Academy of Arts and Sciences, June 9. — ^Prof. 
Joseph Lovering, vice-president, in the cUmr. — Dr, A, Auwers 
of Berlin, and Prof. Bescloizeaux of Paris, were elected Foreign 
Honorary Members. — The Rumford medal was conferred on 
Prof. Josioh Millard Gibbs for his researches in thermodynamics. 
— The Hon. Charles Francis Adams resigned the office of president 
of the Academy, and Prof, Joseph Lovering was elected to the 
clrair, — Br. Oliver Wendell Holmes was ^osen vice-president, 
Prof. Josioh P. Cooke corresponding secretary, and Prof. John 
Trowbridge recording secretary. 


speed ; then it slacken^ stops, and turns in the opposite 
direction; this action is ^reversed in torn, and so on. The 
polarities of the inductors ore reversed. — Researches on 
by MM. Hautcfeuille and Chappuis, The tension of tnmsr* 
formation of oaone in oxygen under the silent discharge in- 
creases rapidly with fall of temjperature. In passing from 30* 
to - 23® it is nearly doubled, Increase of pressure favour* the 
production of ozone, — On a new isomeric modification of hydrate 
of alumina, by M, Temmasi, — Observations on M, Bourgoitt's 
note on the ult unate action of bromine on malonic acid, 
Petrieff. — On the molecular heat and volume of rare earths and 
their sulphates, by MM. Nilson and Petersson.-^On a new 
fermentation of glucose, by M. Boutroux. What he called /actk 
fermentation in a note on March 4, 1878, he now calls glt^onic, 
— Absorption and elimination of poisons in cephalopoda, by M, 
Yung. Absorption takes place most promptly by the branchia? 
(very weakly by the skin), and accormng to osmotic power of 
the substances. Elimination is by the liver and. the sac of black 
liquid. — ^Vclocity of transmission of the motor excitation in the 
nerves of the lobster, by MM. Fredericcf and Vandevelde. It is 
about dm. per sec. at + 10® to -f 12° C,, and 10 to 12m. at 
-f 18° to + 20^. — On the differential sensibility of the eye for 
small luminous surfaces, by M. Charpenticr. As the two ulumi- 
nated surfaces are diminished the power of distinguishing them 
greatly increases,— Contiibutions to palaeozoic flora, by M. Grid. 
— The Loire, the Loiret, and subterranean currents of tlic Valley 
of Orleans, by M. Sainjon.— On the bed of cut flints at El 
Has$i (Algerian Sahara), by M. RoUand,— On the means of 
obtaining photographic negatives in a free balloon, by M. 
Besmarets. In a recent ascent he used au obturator like M. 
Janssen's, 

Gottingen 


Paris 

Academy of Sciences, July 26.— M, Edm, Becquerel in the 
chair. — In name of a committee lately formed, M, de Quatrefages 
asked the Academy to ot>cn a subscription with the view of strik- 
ing A medal in honour of M. Milne- Edwardes’ services to science. 
Agreed.-— Apparatus for measuring the heat of combustion of 
gases by detonation, by M. Berthclot. It consists essentially of 
a bomb suspended in a calorimeter.— On the dissolution of 
chloriue in water, by M. Berthclot. Ills observations point to 
the existence of a i^crchloride of hydrogen, probably a tri- 
chloride. — On the theory of the sines of superior orders, by M. 
Villorceau, — On the same, byM, Farkas. — Substances addressed 
to the Museum mistakenly as meteorites, by M. Baubree. Most 
frequently they are scorfai from works, and pyrites ; but iron 
ores and a variety of substances are sent, and the senders are 
often men of scientific note. Bolides are often thought to fall 
near, while really far away. — On the successive transformations 
of the photographic imrmc by prolongation of the luminous 
action, by M. Janssen. Beyond the second neutral state he gets 
a second negative image (requiring a million times tlic luminous 
intensity for the first), and a third neutral state, with uniform 
dark tint. — Report on the project contained in documents de- 
posited by M. de Lesseps for the interoccanic canal. This 
reviews the past history of the question. — Report on a memoir by 
Dr. Companyo, entitled ** Project of Organisation of the Service 
of Health of the Panama Intcroceanic Canal,” by M. Larrey. — 
M. Boutigny described some new experiments on the spheroidal 
state. — On the transformation of linear differential equations, by 
M, Appell. — On a property of algebraic funcUons and curves, by 
M, Pickard, — On the causes of interior alteration of steam 
boilers, by M, Lodln. From experiments with iron wire In 
sealed tubes holding various waters, he finds the predominant 
cause of oxidation to be the oxygen of dissolved air, and that 
this is not more intense in the case of distilled water than of 
calcareous, but the opposite. The action of some disincrustants 
is studied.— On a method of direct autocollimation of objectiva 
and it* application to measurement of indices of refraction of 
the glasses composing them, byM. Martin. — On the employment 
of the spheroweter, by the same. He has improved it in certain 
point*.— On the causes of terrestrial magnetism, by M. Lem- 
strbm. He magnetises a vertically-suspended bar of soft 
iron, by rapid rotation trf* a paper tube, with two eoH' 
centric wall* round it The earth he supposes similaxly 
magnetised by rotating^ in a space of ether*— On an electro^ 
dynatoic paradox, by M. Oifrm-Lescayer. When the current 
of a dynamo-electric machine (Siemens) i^ sent into a magneto* 
electric machine (Gramme)^ f latter moves with inciiashig 


Royal Society of Sciences, April 7.— On the conditions of 
geysers, by H. O. Lang. — On the extension of Abel’s theorem 
to integrals of any differential equations, by L. Koenigsberger. 

May I. — Notices on some Australian volatile oils* by Baron 
von Muller. — Analysis of electric discharges, by W, Holtz.— Au 
improved centrifugal machine for schools, by the same. 

June 5.— On three-point contact of curves, by 1 1 , Schubert- 
On those algcljraic equation.^ between two variable quantities 
which allow a number of rational univocal reversible transforma- 
tions into themselves, by G. Hettncr. 

July 3. — Voltaic element of aluminium, by F. Wohler. — On 
the functions which arise by inversion of solutions of linear 
differential equations, by I.. Fuchs, — On algebraic logarithmic 
integrals of non-homogeneous linear differential equatimis, by L. 
Koenigsberger, — On a new arrangement of the magnets of a 
galvanometer, by K. Schering. 
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ANCIENT GEOGRAPHY 

A Histofy of Ancient Geography among the Greeks and 
Romms from the Earliest Ages till the Fall of the 
Roman Empire* By E. H, Bunbuiy, F.R.G.S. With 
Twenty Illustrative Maps. Two Vols. (London : John 
Murray, 1879.) 

T his is one of that class of monumental and scholarly 
works which have almost died out in these days of 
multitudinous magazines and rapid publication, when 
authors have not patience to wait the completion of a work 
before they begin to publish. Mr. Bunbury’s work is the 
task of a lifetime, and he well deserves the laurels bestowed 
upon him by the Geographic^ Society. It is both scholarly 
and scientific, the product of patient, wide, and thorough 
research, and treats a complicated subject with such com- 
pleteness, clearness, and sound sense, that it is difficult 
to see how it can be supplemented or superseded. Much 
has been Avrilten on the subject of ancient, and especially 
classical geography, in Germany and France, and with 
all that has been written Mr, Bunbury is evidently 
familiar ; his work, however, is in some respects superior 
to anything that has preceded it, His method is 
thoroughly scientific ; he wastes but little space in 
endeavouring to extract a grain of sound geography from 
a bushel of legendary chaff, as so many of his pedantic 
predecessors have done. lie weighs his evidence with 
rigid impartiality, is never content with second-hand 
authorities when the originals are attainable, and ;iccopts 
no conclusions of previous writers unless led thereto by 
his own researches. He is thus compelled to reject much 
that has been hitherto accejited by those who have written 
on the subject. 

Mr. Bunbury's book is no light reading. To do it 
justice requires long and patient study, and to review it 
fully and fairly would require the scope of a Quarterly. 
Every page bristles with leamed notes, which cannot be 
passed over except at the risk of losing some important 
point in his well-knit narrative and close argument. 
Besides the foot-notes there are appendages of larger 
Notes to each chapter, in which disputed questions arc 
discussed, and the scattered fruits of long research 
brought together. As the work is a History of Geo- 
graphy ajnong the Greeks and Romans, the geographical 
knowledge of Egyptians, Jews, and Phrenicians is dis- 
missed in a brief introduction. We should like to see Mr. 
Bunbury treat the geography of these two last interesting 
peoples in the same thorough manner as he has done that 
of the Greeks and Romans, and free it from the accre- 
tions of conjecture and fable that have encrusted it. 
Indeed it would be a matter of great interest if scholars j 
as competent as Mr. Bunbury has shown himself to be in 
his own department would bring together for us in an 
equally compact and accessible form aU that is known of 
the knowledge of geography possessed by aD the old 
peoples who have Icfft a Ikemture. The Chinese especially, 
we believe, had a mach more extensive knowledge of the 
geography, not only of Continental Asia, but of the Asiatic 
Archipelago, than any but a few special scheto have 
Vox., xxn.— Ko. 563 


an idea of. It is a pity also that our Celtic and Teutonic 
forefathers had no permanent means of recording the 
tale of their wanderings westwards from their Asiatic 
fatherland ; but surely the experiences they met with 
during these wanderings have left some impressions upon 
their extensive folk-lore. Still the first beginnings of 
solid geographical knowledge and theory rest with the 
Greeks and Romans, and even in a complete History of 
Ancient Geography everything must be made to centre 
in them. 

Of course Mr. Bunbury in carrying out his weighty 
task is compelled to speak of the knowledge which those 
two peoples were likely to acquire from the nations 
with whom they came into contact, the Egyptians, the 
Carthaginians, the Persians, and the Indians. His dis- 
cussion of the extent of the ancient Egyptian knowledge 
of the Nile and of the African interior is broad and 
interesting, and he shows a healthy scepticism as to the 
extent of the wanderings of the Pluenicians. This 
wholesome scepticism is a praiseworthy characteristic of 
his work throughout, from the Voyage of the Argonauts 
down to the Irish Annals. The Argon antic legend he 
dismisses as of really no geographical importance, but 
devotes considerable space to the geography of the Iliad 
and Odyssey. This he reduces to a very narrow compass 
of certainty, and dismisses as irivkil the laboured attempts 
to identify the many names of places introduced into the 
Odyssean legend. Indeed the first certain knowledge of 
any countries beyond their own immediate shores came 
to the Greeks through the numerous colonics they 
founded, and even ' this scarcely extended be vend the 
environs of the settlements. The Greeks were doubtless 
enterpri.sing enough in certain directions, but as a people 
they seem not to have bccui much given to exploration for 
its own sake. The k^o^viedgc of the regions beyond the 
confines of the (ircck colonics on the Mediterranean and 
Euxinc was for the most part extremely vague, consisting 
mainly of a multitude of names of tribes exceedingly 
difficult now to identify. They had for centuries the 
vaguest and most erroneous notions of the great physical 
features of Europe, Asia, and Africa, beyond the imme- 
diate neighbourhood of the shores of these continents ; 
though by the lime of Hecatceus of Miletus (520-500 n.c.) 
a wonderful amount of information had been accumulated 
in an unsystematic way. This knowledge had greatly 
increased and become more definite and accurate by the 
time of Herodotus in the next century. Mr. Bunbury’s 
treatment of this large-minded and cautious historian is 
especially full and satisfactory, and betokens a vast 
amount of original research and full and accurate know- 
ledge of the geography of the countries concerned. He 
clears away many erroneous opinions attributed to 
Herodotus, clearly proving by reference to the original 
that many statements attributed to Herodotus himself are 
really given by him as only second-hand reports to be 
received with caution. We all know how poor Living- 
stone met his death in a Quixotic search for the fountains 
in which the Nile was supposed to have its origin, an 
idea he attributed to Herodotus ; but Mr. Bunbury shows 
clearly that the cautious historian held no such opinion 
himself, but merely related it as an incredulous story he had 
heard when in Egypt. With regard to the famous story 
of the circumnavigation of Africa by Necho, related by 
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Herodotus, Mr. Bunbury thinks it extremely improbable, 
but that it cannot be disproved. 

Neither Greeks nor Romans, as we have said, troubled 
themselves much about exploration for its own sake ; their 
geographical knowledge, which after the time of Herodotus 
accumulated at an increasing ratio, came to them mostly 
through their military expeditions. The wars of Alexander 
made vast additions to this knowledge, for he, like Caesar, 
fond as he was of military glory, seems to have had a real 
love of acquiring a knowledge of new lands and peoples. 
Alexander brought within the sphere of fairly exact 
knowledge much of Western, Central, and Southern Asia, 
and the coast voyage, under liis orders, of Nearchus from 
the Indus to the Persian Gulf is a landmark in ancient 
geography. Cxsar did for about one-half of Europe what 
Alexander did for Asia, and the merits of the former as 
an accurate observer are done ample justice to. The 
extension of the Roman Empire, begun under Csesar, 
was continued by his successors, and how vast had 
been the sti'idcs in geographical knowledge during that 
period is shown by the careful and full examinations 
by Mr. Bunbury of the works of Strabo, Pliny, and 
Ptolemy. 

Of the few genuine exploring expeditions of the ancient 
world Mr. Bunbury writes at length and with his usual 
caution and attention to accuracy and detail. The famous 
voyage of Hanno the Carthaginian, for example, along 
the west coast of Africa, about the end of the sixth or early 
part of the fifth century u.c., is done ample justice to, so 
far as the meagre records admit. This enterprise, when 
we consider the state of knowledge at the time and the , 
means at the command of the leader, deserves all the 
praise that has been bestowed upon it. In a single 
voyage tliis daring navigator accomplished what the 
Portuguese of the fifteenth and sixteenth centuries took 
years to do. Mr. Bunbury is, wc think, unusually suc- 
cessful in identifying most of the points named and 
clearing up the apparent difficulties in the brief existing 
account of this voyage that has come down to us; and 
there is no doubt that Hanno succeeded in reaching as 
far south as Sherboro, on the Sierra Leone coast, some- 
thing like six degrees from the equator. Yet his example 
does not seem to have stimulated any one to complete his 
work. Pytlieas is another well-known name in the 
history of ancient geography, and a name that should 
have a special interest for us, as he was the discoverer of 
Britain to the cultured nations of the period. (It is 
rather strange, by the by, that no enthusiastic geo- 
grapher has ever suggested the appropriateness of 
erecting a monument to the venturous Massilian.) Mr. ' 
Bunbury rightly defends Pytheas from the attacks that 
have been made upon his veracity, and, as in the case of 
Herodotus, carefully distinguishes between what he states 
as the results of his own experience and the information 
he gives from the reports of others. It is not probable 
that he ever left the mainland of Scotland. Mr. Bunbury 
thinks it extremely difficult to identify the “ Thule ” of 
Pytlieas, ^*six days voyage to the north of Britain;” he 
distinctly states that it belonged to the British group, 
which would certainly seem to exclude Iceland. Pytheas 
is well entitled to be considered a scientific observer; 
he added greatly to the knowledge which the Greeks had 
of tidal phenomena, and as might be expected was greatly 


struck with the astronomical phenomena of northern 
latitudes. Pytheas, moreover, as we know, set up a 
gnomon at his native town of Massilia, and thus deter- 
mined the latitude of that place with a wonderful approach 
to accuracy. 

Mr. Bunbury by no means devotes all his space to a 
record of the gradual extension of a knowledge of the 
earth’s surface among the Greeks and Romans ; he gives 
due attention to what is known as scientific geography, to 
the attempts of philosophers to discover the form and 
extent of the earth. At a comparatively early period it 
was conjectured that the shape of the earth must be 
spherical ; by the time of Aristotle indeed it had become 
a generally received tenet among philosophers. Mr. 
Bunbury, however, considers Eratosthenes (born B.c. 376), 
the famous Alexandrine librarian, as the true parent of 
scientific geography ; Strabo tells us that he made it the 
object of his special attention to “reform the map of the 
wwld” as it had existed down to his time, and to recon- 
struct it upon more scientific principles. The materials 
at his command,” Mr. Bunbury continues, “ were still very 
imperfect, and the means of scientific observation were 
wanting to a degree which wc can, at the present day, 
scarcely figure to ourselves ; but the methods which he 
pursued were of a strictly scientific character, and his judg- 
ment was so sound that he proved in many instances to be 
better informed and more judicious in his references Ilian 
geographers of two centuries later,” Eratosthenes set 
himself to malce a careful measure of the magnitude of the 
earth ; his method was thoroughly scientific, though the 
data he had to start with were, as might be expected, 
by no means accurate. Under the circumstances the 
approximation he made to the jneasure of the earth’s 
circumference was really wonderful. Mr, Bunbury’ s 
discussion of the method and results of Eratosthenes 
shows that he has mastered the scientific side of his 
subject as well as the historical ; it is a fine example 
of careful and close reasoning. For an account of 
the work of Eratosthenes and other ancients in this 
direction we refer the reader to the series of articles 
on the Figure of the Earth in Nature, vol. xviii, p, 356, 
et scq. 

After all, even in the time of Ptolemy, the map of the 
world, after something like 800 years work, was of 
comparatively limited extent. Anything like accurate 
knowledge did not extend beyond Central and Southern 
P-urope, Western and South-western Asia on the one 
side, and a small stretch of North Africa on the other. 
True a vague knowledge was on record of regions far 
beyond this, a knowledge however which had a vast 
amount of error mixed with a small modicum of truth. 
Still when we consider the limited means at the command 
of the Greeks and Romans, and that they had to overcome 
all the initial difficulties of the pursuit of knowledge, 
the results which they achieved are creditable to their 
enterprise. 

Mr. Bunbury' 3 history of these first beginnings of 
geographical exploratiop and geographical science is well 
worth a careful study, and will gain for him a high and 
permanent position in the literature of geography. Not 
the least valuable feature, we should say, are the nume- 
rous map illustrations of the progress of geographical 
knowledge at various periods. 


Aiigttsi 12 , 1880 ] 


NATURE 


335 


THE MENHADEN 

The Menhaden j being a History of the Fish, By G. 
Btown Goode. With an Account of the Agricultural 
Uses of Fish, By W. O, Atwater. (New York : Orange 
Judd Company, 1S80.) 

I N money value the American menhaden ranks fourth 
in the list of the fishes of the United States. First 
comes the cod, secondly the salmon, thirdly the mackerel, 
and then the menhaden. In absolute pounds' weight 
caught it wotdd seem to come first of all, upwards of 460 
millions of pounds' weight having been taken in 1876, 
whereas there was considerably less than half this weight 
of cod taken in that year, and all the salmon and mackerel 
taken if weighed togetW would not amount to much 
more than onc-sixth of the weight. As its money value 
must depend on its economic value, it may be as well at 
once to briefly hint at its uses. As a table fish it is in 
favour in many parts of the United States, when perfectly 
fresh being considered superior in flavour to most of the 
common shore fishes. In the Washington fish market, 
when in season, they meet with a ready sale. Large 
quantities are salted, and there is a great export of these 
to the West Indies, where' they serve as food for the 
negroes upon the plantations. Immense numbers are pre- 
served in oil and spices and sold as sardines. Goodale's 
extract of fish is made out of menhaden, and the qualities 
of this preparation are testified to as being agreeable in 
flavour and decidedly nutritive as food for cattle. Men- 
haden scrap is a great success ; sheep get rapidly fat on 
it. Hens, ducks, and turkeys prefer it to [corn, and it 
need not be added that pigs greedily devour it. For bait 
it is extensively used in the cod and mackerel fisheries in 
New England and the British Provinces. Its popularity 
is no doubt chiefly due to the ease with which it may be 
obtained in quantity. As an article of commerce men- 
haden bait, it Avill be remembered, came under the con- 
sideration of the Halifax Commission of 1877 ; but per- 
haps even a greater future is open to the menhaden 
fisheries by the recently-established manufacture of oil 
and guano from these fish. The State of Maine claims 
to have been the first to discover its value, and 
now large factories turn out immense quantities of 
these materials. In 1874 from 50,000 to 75,000 gallons of 
oil was turned out from the Maine Works. The manu- 
facture is simple in the extreme, consisting of three 
processes : boiling the fish, pressing and clarifying the 
expressed oil. The final operation is pumping it into 
immense bleaching tanks, where it becomes whiter and 
clearer in the rays of the sun. When well refined the oil 
is light-coloured, sweet, and of prime quality. The uses 
of this oil ate manifold. It is chiefly employed, we are 
told, as a substitute for the more costly and popular oils, 
and to adulterate them. It is sold largely to tanneries 
for currying leather. The principal market for it is in 
Boston and New York, but considerable quantities are 
shipped to London, Liverpool, and Havre. . But menhaden 
has -still further uses. So far back in American history 
as 1621 we read that the Plymouth colonists learnt from 
an old Indian that they should use these fish as manure 
on their ground ; and one Edward Johnson, writing in 
1652, says, " But the Lord is pleased to provide for them 
[the New England colonists] great store of fish in the 
spring time. Many thousands of these they used to put * 


under their Indian com, which they plant in rills five foot 
asunder." Now as a result of the profitable utilisation of 
the menhaden for the manufacture of oil, the use of the 
whole fish as a fertiliser has gradually and almost entirely 
ceased, and the refuse from which the oil has been 
expressed is used instead. This is known as “ fish-scrap " 
and “fish guano." In a wheat- growing country like 
N orth America the importance of the subject of artificial 
manures is great, and wc quote from Prof, Cook's, of New 
Jersey, report to the State Board of Agriculture as 
follows ; ** Those who have tried a mixture of this fish 
guano with barn-yard manure and a little lime, say tliat 
it is superior to any guano in the market. When applied 
on corn the crop is considered as certain. The value of 
fish as manure is due mainly to the presence in it of 
nitrogen and phosphoric acid. The crops most assisted 
by fish manures are such as gmss, grain, and corn, while 
leguminous crops, like clover, beans, and peas, are more 
benefited by mineral manures." 

The above is but a brief rhmm^ of one portion of 
Messrs. Goode and Atwater’s interesting work, the title 
of which is quoted above. Their history was prepared 
for the f'ifth Annual Report of, the Commissioner of 
Fisheries for 1877. As reprinted, it forms an octavo 
volume of 540 pages and 30 plates. 

The menhaden {Cliipea menhaden of Mitchell) is, when 
adult, a most beautiful fish ; its colour is pearly opales- 
cent ; each scale has all the ^beauty of a fine pearl, and 
the reflections from the mailed side of a fish just taken 
from the water are superb ; the scales of the back and 
top of the head arc of a purplish hue. Its importance to 
the States may be compared to the importance of the 
herring to Northern Europe. It is to be found at the 
same period during the year in the coast waters of all the 
Atlantic States from Maine to Florida. A surface tem* 
perature of about 51'' is necessary for its appearance in 
waters near the shores. Its food is apparently for 
the most part minute algic. The geographical range of 
the species, the arrival and departure of the schools," 
the migration question, the peculiar movements of the 
“schools” of menhaden, are all subjects discussed at 
great length in this report, and from it many facts of 
great value to those interested in our own shore-fisheries 
are to be learnt. 

The strange and unaccountable absence of the men- 
hadeaa last year from the waters of Cape Cod are briefly 
alluded to in the Introduction, This absence was disas- 
trous to many, and proved by a sad experience that the 
harvest of the sea will sometimes fail. The oil and 
guano factories lost a year’s work ; the factory hands and 
steamer's crew were entirely thrown out of employment \ 
those were all on hand to begin work on June 1, and kept 
working, in the hope that the fish would “ strike," until 
late in August. When they at lust gave up all hope it 
was too late to engage in any other occupation to make 
money to carry them over the winter. This absence of 
the fish north of the Cape did not appear to be compen- 
sated for by any remarkable abundance in southern New 
England, but a much larger number of fish were captured 
in these waters in 1879, as so many more vessels went 
there to fish, We hope soon to hear of a good season's 
fishing at Cape Cod, and wc strongly recommend this 
important repoid on the menhaden to the reader’s notice. 
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OUR boor: shelf 

Al^abeiical Manual of BhmpHye Analysis. By Lieut.- 
Col, W, A. Ross. (London : Triibner and Co., 1880.) 

Of late years the blowpipe has been very little used in 
practical chemistry. It has been felt that efficiency in 
qualitative analysis is not the final aim of the chemist ; 
and this branch of chemical art has been more and more 
relegated to the position of an instrument for examination 
purposes. 

There is however little doubt that a thorough training 
ill qualitative analysis — such a course, for instance, as is 
furnished by Mr. Dittmar’s manual — is of much service 
to the learner of chemistry ; but even here the methods 
ivhich are of most general application are founded on 
reactions ''in the wet way.” 

The blowpipe, however, is beginning to reassert its 
claims to the favourable recognition of the chemical 
mineralogist. The little book in which Col. Ross con- 
denses the results of his own and others' work is well 
calculated to advance these claims. 

No regular course of analysis is given in this book 
beyond an outline of a method for classifying minerals 
for blowpipe examination, and an account of the Freiberg 
scheme of qualitative analysis of minerals. But under 
such headings as Alloys,” “Minerals,” “Phosphoric 
Acid Reagent,” &c., most useful information is presented 
to the worker in tabulated form. The table of “ Reactions 
of ordinary Oxides at one View ” is also useful. 

Any mineralogist who has acquired some command of the 
blowpipe and has a fair elementary knowledge of chemistry 
must find this work of service to him ; it contains in a small 
compass almost all that is required to be known in order 
to study the composition of minerals by “ pytological’' 
reactions. Very tnany of the reactions described by Col. 
Ross are not to be found in other book.s. N ot a tew of 
his statements are opposed to generally-accepted facts, 
lie gives a flat contradiction to the statement made in the 
text-books, that most metallic oxides arc soluble in boric 
acid, or boron trioxide, at a red heat, whilst of course 
admitting their solubility in fusing borax ; indeed he bases 
his system of blowpipe examination, or pyrology, to a 
large extent, on the non-solubility of metallic oxides in 
this reagent. 

As is often the case with one who has undoubtedly ad- 
vanced any branch of scientific work, Col. Ross is too 
ready to value his favourite method more highly than it 
deserves. Thus he is inclined to regard the blowpipe as 
“a more delicate analytical weapon than the spectro- 
scope,” and thinks that by its use he has proved that 
the production of D-lines is not always due to sodium ! 

U.S. Coast and Geodetic Survey. Pacific Coasi Pilot. 
Coasts attd Islands of Alaska. Appendix I. MeUoro* 
lo^y and Biblio^e^raphy. By W. H, ball. (Washington, 
1879.) 

The complicated title of this large quarto volume gives 
very little idea of the nature and value of its contents. In 
the first sentence of the Letter of Transmission we meet with 
a new and amusing use of an old enough English phrase, 
when Mr. Dali coolly informs the superintendent of the 
Survey that he has “ the honour to turn in the results of 
an inquiry into the meteorology of Alaska and the 
adjacent regions.” The results of which Mr. Dali speaks 
in this irreverent manner must have cost him stupendous 
labour ; indeed they might very well have taken years of 
research by a small international staff of inquirers. The 
publication comprises an abstract or summary of all 
accessible meteorological material relating to the district 
in question ; both of that which has been published and 
is widely scattered through numerous proceedings, annuals, 
and tmnsactions of learned societies, buried in periodicals 
in the Russian and other languages, and otherwise diffi- 
cult of access ; and also of a very large amount of 


unpublished material from the archives of the U . 3 . Coast 
Survey, the Medical Department of die U.S. Army, the 
U.S, Signal Service, and numerous contributions firom 
private sources. With the abstracts are included the 
fullest references to the sources from which the materials 
are derived, and all the data which could be obtained as 
to the conditions of observation. The list of charts, 
maps, and publications relating to Alaska and the neigh- 
bouring regions, and occupying something like 200 quarto 
pages, is a wonderful piece of well-arranged work, and 
must prove valuable for many purposes besides that for 
which it has been immediately compiled. The volume 
also contains charts representing the monthly and annual 
means of temperature and pressure, graphic figures of 
the direction of the winds at each locality, and of the 
annual curves of pressure, precipitation, and temperatture. 
Mr. Dali probably knows more about the region to which 
this volume refers than any other man living, and is able 
from his own observations and experience to contribute 
greatly to the value of his report. Altogether this is one 
of the most creditable of the many excitable scientific 
publications of the United States^ and Mr, Dali is evi- 
dently one of the most valuable scientific servants of that 
Government. We hope, both for the good of the States 
and the interests of science, that he will be afforded 
every facility for utilising his exceptional ability as a 
scientific observer, 

The Tree Planter. By Samuel Wood, Author of " Good 

Gardening.” 

The Tree Pruner. By the same Author. (London : 

Crosby Lockwood and Co., i88a) 

These two books form Nos. 209 and 210 of Weale-s 
Rudimentary Series. Considering the numerous books 
Mr. Wood has written, the titles of which are set forth 
on the first pages of Uie little volumes before us, it is 
clear the author is suffering from a continued attack of 
Cacoethes scribendi. Agreeing with the author, for the 
sake of argument, that there was a real necessity for 
the information he desires to impart, we cannot aoe 
why the matter contained in the two books should not 
have been combined in one, for the subjects of pro- 
pagation and pruning are so closely associated that 
1 they would have gone better together rather than being 
separated ; besides which a good deal of useless repetition 
would have been saved. Writing in the first book of 
what the author calls plants of the “ Hibiscus Class— the 
Aitheea frtitexf he says they arc “deciduous shrubs of 
great beauty, comparable to carnations on trees,” In the 
second boolq under the head of “The Hibiscus,” it is 
said — “These plants are among our most beautiful 
flowering shrubs ; many of them will compare with the 
carnation.” As an illustration of the author^ s method of 
imparting botanical knowledge, we will quote only two 
paragraphs from the article on the holly. He says — 
“TiSre are a great many varieties of the h<^, and 
nearly all of them are natives of Great Britain. There is 
also one commonly called knee hoUy^ which is not a holly 
at all. The holly belongs to the natural order Aqm- 
foUacece^ while the knee holly, or Rusem ucukaslt^^ 
belongs to the natural order Liliacece, flowers 
resembling a diminutive lily, while the flowers of the 
former belong to a class quite different, Linn, class 4, 
and order 3, the latter haring 6 stamens and i style. 

Aquifoliacese conveys no idea of the class, but simply 
refers to the plant belong^n^ to those with prickly leaves. 
This being the case, I am disposed to lo(flc upon the term 
^Aquifoliaceas' as misleading, because there are some 
other genera possessing priclriy leaves^ and some hollies 
that have leaves with no prickles^ and m the case tl^ 
Ruscus^ which has prickly leaves, it may be and is 
a holly, while it is of another genus.” It is impowiil^ to 
comment on this. The author luay be ’pww:*ical, l^ 
aotsdentifle. 
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T«,hlis for the Amlym of a Simple Salt By A. Vinter, 
M.A. (London : Bongmans and Co., 1880). 

Many tables for the qualitative analysis of simple salts 
already exist ; another set is iust added to the list by Mr. 
A. Vinter. It is very probable that students who— like 
those for! whom Mr, Vipter's tables are airanged — can 
only devote one hour a week to practical chemistry, 
would do well to odd that hour to those allotted to some 
other study ; but if school-teachers will give their boys so 
insignificant a sjnattering of practical chemistry, these 
tables will, we think, be found useful and generally accu' 
rate so far as they go; which is certainly but a very lijttle 
way indeed. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondmts^ Neither can he undertake to return^ or 
to correspond with the writers o/t rejected manuscripts^ No 
notice is taken of anonyrnous communications. 

\Tkt Editor urgently revests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is irnf^ssibie otherwise to ensure the appearance even of com- 
mumcations containing interesting novel facts 

Yhe late Count L. F. de Pourtales 

Eveuv naturalist must have noticed with regret the news of 
the death of M. de Bourtales, of Cambridge, Mass., U.S., hut 
those who have had the pleasure of his friendship and who have 
been fellow-labourers with him feel a most sincere sorrow at the 
loss which science has sustained. 

The exploration of the deep sea brought Pourtales prominently 
before the scientific world, and his practical knowledge of the 
art of dredging not only produced results which were of great im* 
noTtance to Alexander Agassiz and Lyman, but they also provided 
him with a wonderful series of dey>-sea corals, upon which he 
laboured with great success. The floor of the Gulf Stream in 
the Straits of Florida, the dredgings of the Hassler Expedition, 
and lastly, the examination of the results of the work done in the 
Caribbean Sea during the voyage of the U.S. steamer Blake, gave 
the opportunity, which was readily seized and utilised, of con- 
tributing largely and thoroughly to the knowledge of the interesting 
Madreporanan fauna of the depths. I can testify to the solid 
merit of the work done by my friend, and I can never forget his 
generous assistance, kindly criticisms, and desire to obtain the 
perfect truth. He spared no p.ains, and w^as ever at work in the 
difficult subject he especially chose ; and he speedily grasped the 
relations of the past and preaent deep-sea coral faunas, and, 
besides adding largely to our knowledge of forms, contributed in 
a most important manner to the study of the generic and specific 
value of certain structures. Of his knowledge of the Crinoidca 
I need not write, but of the great value of the researches of the 
grave, courteous, and most genial man who is no longer amongst 
us I shall ever speak in terms of great admiration and gratitude, 

Athenteum, August 8 l\ Martin Bvncan 


The Recent Gas Explosion 
According to promise, I w'rite to describe the continuation 
of the experiments on the above subject. 

At prjMmt there is little else than failure to report, l>ttt as I 
am leaving home to-day and shall not be able to try any addi- 
tional experiments for the next three or four weeks, 1 wdll merely 
mwttion the results obtainetU 

A piece of composition gas- pipe lom. long, 15 mm. internal 
dw^^, and-a mm, thick, was filled with a mixture of 2 vols. 
of, hydrogen tai vol. of oxygen, and the gas exploded. TIic 
turn was imt affected, the cork which closed it being projected. 
It was then filled with a mixture of 10 volumes of coal -gas and 
12 or oxmn, and m this case the tube withstood the explosion j 
a of tndia-xttbber tube covered with calico tightly bound 
rctma it, which was used to connect the farther end of the tube 
to a metal stopo^k, was however burst and the calico tom, 
To^ay i med a tube made^ paper. The tube is 7mm. in 
diameter, and consists of ei^t layers of thin paper, stuck to- 
varttished on the outside with shelUc. 
This I have riot succeeded in bursting with the mixture of 
irifSirogen and oxygen; one of the caoutchouc stoppers which 
efosed the glass ttibca cemented to the crid of the paper tube 
wasldownofff* 


I hope to repeat the experiment with another paper tube which 
is not so strong. Hkrrert- McLeod 

Cooperis Hul, August g 


Heat of the Comstock Lode 

In May, 1878, Mr. Church, who was at that time^Profwwor 
of Mining at the University of Ohio, read a paper befoee tfee 
American Institute of Mining Engineers on the heat of the 
Comstock mine*, which was subsequently^ in au extendod^ form, 
included in the authors volume on the Comstock lode, ol which 
a review appeared in Nature (vol, xxi, p. 

In this paper Mr, Church state# that tlie temperature ' of the 
waters issuing fmm the mines worked upon the ConVstock lode 
has always been somewhat high, but it was not until they had 
attained a very considerable depth below* tiie surface 'thttl ‘the 
workmen (irst became inconvenienced by extratridlniii^-' ^ 

At their present greatest depth (about 2,700 feet) WHter Ittttie* 
from the rock at a temperature of 157® F. (70'’ *C.), landtid least 
4,200,000 tons of water arc annually pumped from the workings 
at a temperature of 135“ K. Mr. Church CRtimatc# that lo 
elevate such a large volume of water from the mean tetriiusra- 
ture of the atmosphere to that wlricli it attains ill the mines 
would require 47,700 tons of coal. In addition to this, he 
calculates, 7,859 tons of coal would be i*equircd to supply the 
heat absorbed by tlie air passing along the various shafts? and 
galleries through which it is diverted for the purpose# of ventila- 
tion. It followii that to develop the total amount of heat neces- 
sary to raise the water and air circulating in these mfine# ftfow 
the mean temperature of the atmosphere to that which they 
respectively attain, 55,560 tons of coal, or 97,700- cords Of 
firewood would be annually required. 

Mr. Church, in his paper, quotes four analyses of waters from 
the Comstock lode taken at different depths ; these vary some* 
what as to the relative proportions of the various substances 
present, but they contain on an average 42*62 grains of solid 
matter to the gallon. Of this amount 2074 grains are calcic 
sulphate, 12*13 gi*aina carbonate of potpsium, 4*85 grains 
carbonate of sodium, and ’66 grain of chloride of sodium. 

In order to ascertain appi-oximately to what extent the produc- 
tion of the large amount of heat absorbed by the water may be 
ascribed to oxidation of sulphur and iron, the author first calcu- 
lates the quantity which would be developed by the oxidation of 
pyrites equivalent to the calcic sulphate in solution. But having 
round that this amounts to only al>ont ^ 0th part of that required; 
he seeks another solution for the difficulty, and without any 
calculations in support of the hypothesis^^, attributes this enormous 
development of heat to the kaolimsation of felspar in the sub- 
jacent rocks. 

In a communication to the Gcologicjsl Society of Ix>ftdOn, 
published in their Journal, An^st X879, entitled, ** A 
Contribution to the History of Mineral Veins,” I endeavoured to 
show that the kaolinisation of felspars Js as inadequate to pro- 
duce the effects observed as is the oxidation of pyrites^ and a 
recent paper read by Mr. Church before the American Institute 
of Mining Engineers, as well as hU letter on Subterranean Kao* 
linisation in last weeVs Nai ure, have been written With a view 
of answering these objections. 

In my commnnicaiion to the Geological Society I applied to 
the kaolinisation of felspars a similar lino of reasoning to (hat 
adopted by Mr. Church with regard to the oxidation of pyrites. 

liie average proportion of alkalies contained in the rocljs of 
the district is 6*40 per cent,, while the mean of the published 
analyses gives n’30 grains of alkalies in the U.S. gallon of 
water. It follows that the 4,200,000 tons of water annually 
pumped out must contain 813 tons of alkalies, and that, as 
these arc present in the rocks in the inoportion of 6*40 per cent., 
the felspar in 12,703 tons of rock must be annually kaoUiiiscd 
and the alkalies removed in solution. 

The amount of rock in which the felspar has been kaolmiscd 
being 12,703 tons, and the number of tons of water pumped out of 

tlic mines 4,200,000, it follows that ^=33013 the nuim- 

ber of tons of water heaterl by each ton of completely altered rock. 

In order, therefore, that one ton of rock should l:>e enabled to 
heat 330 tons of water only i® Fahr,, and the specific heat of 
these rocks be taken at '1477, that of blast-furnace slags, it wodd 
require to be heated by the kaolinisation of its felspar to^a tem- 
perature above that of molten gold. Consequently tp^ raise the 
water 85®, of to a temperature of i3S^f wuich it issues, the 


338 


NATURE 


12) 1&80 


kaoliimation of the felspar in each ton of rock would require to 
^evate it to an extent it would be difhcult to estimate. 

To this Mr. Church, who derives -his heat from the hydration 
of silicate of aluminium during the formation of kaolin, objects 
t^t the whole of the alkalies liberated by the decomposition of 
felspar do not become dissolved in water, and that their amount 
cannot consequently be taken as a measure of the quantities of 
that mineral which have been decomposed. 

In support of this argument he states that clays from the 
immediate neighbourhood of the Comstock lode still contain 
above 4J per cent, of alkalies, and ignores the fact that the final 
result or kaoUaisation is the production of a hydrated silicate of 
aluminium free from alkalies, 'i'hc clays in question must 
consequently be regarded as containing undccomposed felspar 
which cannot have contributed to any increase of temperature. 

Admitting however for the sake of arg^ument that all the 
felspar has been decomposed, and that three-fourths of the 
alkalies present have been retained by the resulting clay, the 
heat corresponding to the decomi>osition and hydration of the 
fdspars in a ton of rock must be reduced by three- fourths. If, 
therefore, as bcfoic, to simplify our ideas, we regard the heat 
required to produce the observed effects as due to a single 
variation of tcmi>crature, the original temperature must have 
been above twenty times higher than the melting point of gold, 
which apj>ears as improbable as that found on the assumption 
of the whole of the alkalies entering into solution. 

The assumption now made, namely, that much of tlie kaolini* 
sation of the felspar is accomplished by aqueous vapour which is 
entirely absorbed by the rock, and which does not give rise to 
any aqueous solutions, involves conditions of which we have no 
known example, and of which it is difficult to conceive the 
existence at £»uch great depths below the water-level of the 
country. 

This view of the question was not $idvanced by Mr. Church in 
his original paper of 1878, and has probably occurretl to liim 
subsequently to the publication of my observations in the 
Quarterly Journal of the Geolo^cal Society in the following year. 

If however the possibility of jmcli an alteration were admitted, it 
certainly could not be ascribed to kaolinisation, since the removal 
of the alkalies in felspars is an essential factor in that trans- 
formation, 

“With regard lo‘ the hot spring which formerly issued from 
between slate rocks and an elvan dyke at Wlieal Clifford Mine 
in Cornwall containing notable quantities of chloride of lithium 
aud other alkaline salts, cited by Mr, Church in his recent 
pamphlet In support of his views with respect to kaolinisation, 
the effect has probably been taken for the cause. Hot water is 
knovrn to be a better solvent of mineral matter than cold water, 
and it has been shown by Daubr<ie that at high temperatures 
and under great pressure it is even capable of rapidly dissolving 
silica out of glass, aud of leaving it in the form of crystallised 
quartz. 

We have no direct evidence that the dissociation of the 
constituents of felspar and the subsequent hydration of the 
clay produced give rise to any liberation of heat. It is well 
known that the temperature of mines situated in granite, where 
kaolinisation is constantly going on, is lower than that of those 
worked in clay-slate, while high temjveralures or thermal springs 
are not more frequently observed in masses of kaolinised ^anitc 
than elsewhere. 

The mines on the Comstock lode are situated in a higWy- 
volcanic region of very late tertiary age, and iu the almost 
immediate vicinity of lava-flows and l>oUing springs. Until, 
therefore, stronger evidence than that yet furnished shall have 
been brought forward, it is probable that the majority of geolo- 
gists may continue to ascribe these phenomena to the action of 
volcanic agencies. J. Akthur Phillips 

18, Fopstone Road, Kensington, S.W., August 9 

British Museum Attendants 

As you are a free lance In British Museum matters, will you 
not make some remarks on the attendants? They are, os a 
body, intelligent and desirous of learning, but no attempts seem 
ever to be made to instruct them in the subjects of their depart- 
ments ; and all the information they possess h picked up by 
scraps, from overhearing the remarks of their chiefs to distin- 
guished visitors. 

Many of them do what they can to teach themselves ; but why 
should they not have some regular training, and be competent to 1 
give simple and informal description-lectures to parties who f 


reaUy go for instruction ? It cannot be said that it would imperil 
their charges by occupying their attention, when we see how 
a far scantier supply of care-takers completely guard South 
Kensington. 

The object is not to get a higher paid and superior class of 
men, but to give them the advantages they might reasonably 
enjoy, and use them as ratlomd beings, I have heard some of 
them deplore the way in which they are treated, ** like so many 
watch-dogs ; the snuff-taking to keep awake ; the lapses of the 
stouter ones into afternoon naps ; the forbidden conversations, 
even on the objects of their care, with visitors ; the reading of 
all the advertisements of the for lack of better interest ; 

all these are familiar subjects, as you will find if you once Up 
the flow of forbidden talk successfully. 

Some attention to them might prevent such a colloquy as I 
once Imd with a flashy-looking fellow on one of the many un- 
labelled objects in his department. I asked, “Do you know 
where that squared block is from that stands on that terminal 
ornament ? " Gallio (with a flower in his button -hole) : “ Which 
do you mean?*’ “That one which has another rough block 
.standing on it.” Gallio (impatiently): “Well! what about 
it ? ’* ** Do you know where it came from ? ” Gallic (with 
ineffable contempt): “No! indeed; I don’t know where it’s 
from. I don’t know anything about it. " If you should care to 
quote this, I can vouch ior its accuracy, as I noted it at the time. 

Bromley, Kent Wm. Flinders Petrie 


Quassia and Mosquitos 

In Nature, vol, axii. p. ii, I read a letter in which the 
employment of a wash made from a decoction of quassia wood 
was recommended as a protection from the attacks of mosquitos 
and other insect pests. After reading the above-named letter I 
sent some of the quassia to my son, who is a surveyor camping 
out on the prairie in Dakotah Territory, U.S. A., in a part much 
infested in hot weather by mosquitos. In a recent letter my 
son states that he has repeatedly tried the wash with quassia, but 
without any beneficial results, the mosquitos having attacked 
him even before the solution had dried on his skin. 

I have suggested that he should try carbolic acid ointment, if 
he can procure any, as English insects do not like the carbolic 
odour. 

Possibly the mosquitos referred to in your correspondent's 
letter may have been much better fed than the North American 
tormentors. 

If any of your numerous readers could communicate some 
effectual protection against the attacks of these pests, it would 
be a great V)oott to those who suffer so much from them. 

Manchester, August 9 J. B. Dancer 

Fascination 

A VERY simple explanation may be offered of the seemingly 
mysterious facts of fascination, whether in man or the lower 
animals. Every one knows the old and ludicrous problem 
requiring us to decide what would happen to a hungry donkey 
placed at a spot exactly equidistant from two quite equally 
attractive bundles of hay. In theory the creature starves, being 
unable to make up its mind to choose one bundle rather than the 
other without any reason for such choice. In practice it is 
generally supposed that the unsteadiness of this world’s affairs 
would speedily destroy the equilibrium of motives and leave the 
donkey free to make its meal of one or other of the bundles. 
But in critical emergencies, such as those mentioned in Mr. 
Curran’s letter, wlien shot and shell are flying rapidly towards 
their victims, almost instantaneous decision is necessary. The 
circumstances are such that movement either to tixe right or to 
the left wonid be equally salutary and efficacious, but for the 
very reason that one movement would be Just as good as the 
other, the mind makes its fatal pause of indecision, A man 
standing in the path of an advancing express train, and a smidl 
bird eyed by a snake, are probably affected both in the same 
manner. There need be no ocouU influence in the eye of the 
basilisk, as there can be no magical power in the iron and brass 
of the steam-engine, to transfix and fascinate the prey. Terror 
may no doubt In some instances paralyse the brain and make it 
incapable. of choosing the method of escape, which to an intellect 
unembarrassed and free from panic woidd be the one obvlou^y 
worthy of choice, but iu the military examples cited by IMfe 
Curran it would Ixe indecent to suggest such an expla^tion of 
the facts, and needless when the sin^knr solution is available. 

Tunbridge Wells, August 9 Thomas R. R. STSEBiNa 
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Strange Method of Crossing a Torrent 

Having seen something very like, if not quite identical with, 
the following in the Himalayas, I am anxious to know if it is 
not a commoner device under similar conditions than is generally 
supposed everywhere. The story occurs in Gerard Boole’s 
(Doctor of I'hysick) “Inland’s Natural History,” p. 59, and is 
related on the authority of “one Theophilus Buckworth, a 
Bishop of I>romore,” in whose presence the feat was performed. 
His dcftcri]ption of it runs as follows. After mentioning that the 
brook or river “that passeth by that town was greatly risen,” 
he adds that “A country fellow who was travelling that way 
haying stayed three days in hoj'e that the water would fall, and 
seeing that the rain continued, grew impatient, and resolved to 
pass the brook whatever the danger was, but to do it with the 
less peril and the more steadiness he took a great heayy stone 
upon his shoulders, whose weight, giving hTm some firmness 
against the violence of the water, he passed the same without 
harm and came safe to the other side, to the woudennent of 
many people who had been looking on and given him up for a 
lost person.” W. Curran 

'Warrington 

Intellect in Brutes 

Not having seen any reference to Cowper’s famous hare-? in 
any of the notices under this heading that have appeared in 
Nature, I am induced to refer to them, the more so as the 
creature t.s rarely credited with much gratitude or intelligence. 
My information in from Tegg’s ctlition of “ The T.ifc and Works 
of William Cowper,” p, 633. Describing, at this place, the capers 
of his favourite hare named “ Puss,” who “ would suffer me to 
take him up and to cari’y him about in my own arms,” our poet 
adds that “he was ill three days, during uhich time I nursed 
him, kept him apart from his fellows, .... and by constant 
care, &c., restored him to perfect health. No creature could be 
more grateful than my patient after his recovery, a sentiment 
which he most significantly exjucssed by licking my hand, first 
the back of it, then the palm, then every finger separately, then 
between all the fingers, as if anxious to leave no part of it un- 
saluted ; a cenmony which he nether performed hut once a^ain 
upon a similar occasion. Finding him extremely Iraclalde, 1 
made it my custom to carry him always after breakfast into tlie 
garden. .... I had not long habituated him to this taste of 
liberty before he began to l)c impatient for the return of the lime 
when he might enjoy it. He would invite me to the garden by 
drumming upon my knee and by a look of such expression as it 
was not possible to misinterpret. If this rhetoric did not imme- 
diately succeed, he xvould take the skirt of my coat hetxveen his teeth 
and pull it ivith all his force.** He “seemed to be happier in 
human society than when shut up with his natural comi)anions,” 
and if these traits do not betoken something more than instinct, 
it is hard to say where this ends and intellect begins. 

Warrington W. Curran 


Anchor-Ice 

Having lately read with much interest several letters to 
Nature on the subject of the formation of anchor- or ground- 
ice, I beg leave to inform your readers that it forms here every 
season in the Rock Island rapids of the Upper Mississippi 
River ; any one desirous of studying its mode of iormation w^ould 
h<^ have a good opportunity. Some observations of mine upon 
this phenomenon maybe found in vol. ii. of the Froccedw^s of 
the Davenport Academy of Natural Sciences, p, 349. 

Davenport, Iowa, U.S., July 10 R. J. Farquhauson 


Depraved Taste in Animals 

While in Australia I kept at different times several koalas — 
all taken young. Of thcpe three were inoixlinately fond of 
to^cco in any forna. They would chew and swallow the strong 
Victorian black tobacco with the greatest gusto, and one, to 
which I gave a fourday pipe saturated with tobacco oU, de- 
voured the whole of the stem. Sitting on the nape of my neck, 
fos usual j> ace when I was writing or reading in the evening, 
“ Iva-koo would frequently stretch out one hand, take the pipe 
Igm my mouth, and begin to chew it if not promptly interlcrcd 
fRh. During the day he passed moat of his time rolled up on 
the rafters of the roof, bush houses being devoid of a ceiUng, 
and on hearing the clinking of glasses, which betokened the 
preparation of the evening glass of grog, hurried down from 


his perch to receive his modest share of whisky and water. If 
a simoon were dipt>ed in the raw spirit and given to him, he 
would take it in both bis ]>aws and lick it dry with manifest 
.appreciation, and c< 3 uld only be prevented from making a raid 
upon every glass on the table by being tied w ith a handkerchief 
by the leg to the back of a choir. No ill effects ever followed 
these indulgences. , Arthur Nicols 


THUNDERSTORMS ^ 

W HEN I was asked to give this lecture I was also 
asked to give a short list of subjects from which 
your directors might select what they thought most fit. 
I named thrge. Regarded from the scientific point of 
vieWf one of them was to be considered as fully under- 
stood in principle, and rcqtnring only additional experi- 
mental data to make it complete. This was the Conduction 
of Heat in Solids. Another was to a certain extent 
scientifically understood, but its theory was, and still is, 
in need of extended mathematical development. This 
was the popular scientific toy, the Radiometer. The third 
was, and remains, scarcely understood at all. Of course 
it was at once selected for to-night. I might have 
foreseen that it would be. Vou may well ask, then, why 
I .am here. What can I say about a subject which I 
assert to be scarcely understood at all I A few years ago 
no qualified physicist would have ventured an opinion as 
to the nature of electricity. Magnetism had been (to a 
certain extent, at least) cleared up by an assumption that 
it depended on electric currents ; and from Orsted and 
Ampere to Faraday and Thomson, a host of brilliant 
experimenters and mathematicians had grouped together 
in mutual interdependence the various branches of electro- 
dynamics. But still the fund.imental ciuestion remained 
unsolved, What is elcctnciiy t I remember Sir W. 
Thomson, eighteen years ago, saying to me, ‘*Tell me 
what electricity is, and TJl tell you everything else.” 
Well, strange as it may appear to you, I may now call 
upon him to fulfil his promise. And for good reason, as 
you shall see. 

Science and Scotland have lately lost in Clerk- Maxwell 
one of their greatest sons. He was, however, much better 
known to science than to Scotland. One grand object 
which he kept before him tbrougli his whole scientific life 
was to reduce electric and magnetic phenomena to mere 
stresses and motions of the ethereal jelly. And there 
can be little doubt that he has securely laid jhe foundation 
of an electric theory — like the undulutory theory of li^ht 
admirably simple in its fundamental assumptions, but, like 
it, requiring for its full development the utmost resources of 
mathematical analysis. It cannot but seem strange to the 
majority of you to be told that we know probably as much 
about the secret mechanism of electricity as we do about 
that of light, and that it is more than exceedingly pi*obable 
that a ray of light is propagated by electric and electro- 
magnetic disturbances. It is one of the most remarkable 
advances made during this century. 

But to know what electricity is, docs not necessarily 
guide us in the least degree to a notion of its source in 
any particular instance. We miglitiknow^ quite well ndiat 
is electricity and yet be, as I told you at starting we nre.^ 
almost entirely uncertain of the exact source of atmo- 
spheric electricity. 

To come to my special subject. I am not going to try 
to describe a thunderstorm. First, because I am certain 
that I could not do it without running the risk of over- 
doing it, and thus becoming sensational instead of 
scientific ; and secondly, because the phenomenon must 
be quite familiar, except perhaps in some of its more 
singular details, to every one of you. 

Science has to deal with magnitudes which are Very 
much larger or smaller than those which such words as 
huge, enormous, tiny, or minute are capable of express- 
ing. And though an electric spark, even from our most 
* Abstract of a lecture, delivered in the City Hall, GIsueow, by Prof. I’ait. 
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powerful artificial sources, appears to the non -scientific 
trifling in comparison with a mile-long flash of lightning, 
the difference (huge, if you like to call it) is as nothing to 
others with which scientific men are constantly dealing* 
The nearest star is as much farther from us than is the 
sun, as the sun is farther from us than is London. The 
sun's distance is ninety-three millions of miles. If that 
distance be called enormous, and it certainly is so, what 
adjective have you for the star’s distance i* Ordinary 
human language, and especially the more poetic forms of 
it, were devised to fit human feelings and emotions, and 
not for scientific purposes. A thoroughly scientific ac- 
count of a thunderstorm, if it were possible to give one, 
would certainly be at once ridiculed as pedantic. 

Let us therefore, instead of attempting to discuss the 
phenomenon as a whole, consider separately some of its 
more prominent features. And first of all, what arc 
these features when we are in the thunderstorm ? 

By far the most striking, at least if the thunderstorm 
come on during the day, is the extraordinary darkness. 
Sometimes at mid-day in summer the darkness becomes 
comparable with that at midnight, very different in kind 
as well af5 intensity from that produced by the densest 
fog. Objects arc distinctly visible through it at distances 
of many miles, whether when self-luminous or when in- 
stantaneously lit up by lightning. The darkness, then, 
is simply intense produced by the great thickness 

and great lateral extension of the cloud-masses overhead. 
Seen from a distance, the mass of cloud belonging to the 
storm usually presents a most peculiar appearance, quite 
unlike any other form of cloud. It seems to boil up, as 
it were, from below, and to extend through miles of verti- 
cal height. The e.stimated height of its lower surface 
above the ground varies within very wide limits. Saus- 
aure has seen it as much as three miles ; and in one case 
noticed by De I'lsle it may have boon as much as five 
miles* (.)n the other hand, at Pondicherry and Manilla 
it is scarcely ever more [than half a mile. Ilaidinger 
mves the full details of an extraordinary case, in which 
the thundercloud formed a stratum of only twenty-five 
feet thick, raised thirty yards above the giound. Yet two 
people were killed on this occasion. Other notable 
instances of a similar extreme character are recorded. 

Careful experiment shows us that the air is scarcely 
ever free from electricity, even in the dearest weather. 
And even on specially fine days, when large separate 
cumuli arc floating alortg, each as it comes near produces 
a marked effect on the electrometer, Andrews obtained 
by means of a kite, on a fine dear day, a steady decom- 
position of water by the electricity collected by a fine wire 
twisted round the string. Thanks to Sir W. Thomson, 
we can now observe atmospheric electricity in a most 
satisfiictorv maimer. I will test, to show you the mode 
of proceeding, the air inside and outside the hall. [The 
experiment was shown, and the external air gave nemitve 
inaications.] 

On several occasions I have found it almost impossible, 
even by giving extreme directive force to the instrument 
by means of magnets, to measure the atmospheric poten- 
tial with such an electrometer, and had recourse to the 
old electroscope, vdth specially long and thick gold- 
leaves. On l-'ebruary 26th, 1S74, when the sleet and 
hail, dashing against; the cupola of my class-room, made 
so much noise as to completely interrupt my lecture, I 
connected that instrument with the water-dropper, and 
saw the gold-leaves discharge themselves against the 
sides every few seconds, sometimes with positive, some- 
times, often immediately afterwards, with negative elec- 
tricity. Such effects would have required for their 
production a battery of tens of thousands of cells. Yet 
there was neither lightning nor thunder, and the water 
was trickling from the can at the rate of only two and a 
half cubic inches per minute. Probably had there nat 
been such a violent fall of sleet steadily discharging the 


clouds we should have had a severe thunderstorm. 
Fallii^ rain-drops are often so strongly charged* with 
electricity as to give a spark just before they touch the 
ground. This ^Muminous rain,'^ as it has been called, is 
a phenomenon which has been over and over again seen 
by competent and trustworthy observers. In the Comptes 
Rendvs for November last we read of the curious phe- 
nomenon of electrification of the observer's umbrella by 
a light fall of snow, to such an extent that he could draw 
sparks from it with his finger. 

In calm clear weather the atmospheric charge is usually 
positive. This is very commonly attributed to evaporation 
of Avater, and I sec no reason to doubt that the phenomena 
are closely connected. [A few drops of water were 
sprinkled on a healed crucible, insulated, and connected 
with the electrometer.] 

There can be no doubt that, whatever be the hidden 
mechanism of this experiment, the steam has carried with 
it a strong charge of positive electricity, for it has left the 
rest of the apparatus with a strong negative charge. We 
will now try that form of the experiment in another way. 
[High-pressure steam escaping from a little boiler was 
made to play upon an insulated conductor furnished with 
spikes, and connected with the electrometer, which then 
snowed a strong positive charge.] 

There are many substances which produce on evapora- 
tion far greater electric developments than water does, 
some of positive, others of negative, electricity. By far 
the most remarkable in this respect to which attention has 
yet been called is an aqueous solution of sulphate of 
copper, {Proc, R.S.E,, 1862.) The smallest drop of this 
solution thrown on a hot dish gives an intense negative 
effect — so great, in fact, that it may be occasionally 
employed to charge a small Leyden jar. But this, Iil;e 
the smaller effect due to water under similar circum- 
stances, is not yet completely explained. 

The next striking features are the flashes of lightning 
which at intervals light up the landscape with an intensity 
which must in the majority of cases far exceed that pro- 
duced by the full moon. To the eye, indeed, the flash 
does not often appear to furnish more than the equivalent 
of average moonlight, but it must be remembered that it 
lasts for a period of time almost inconceivably short, and 
that the full effect of light on the eye is not produced until 
after the lapse of a considerable fraction of a second. 
Prof. Swan has estimated this interval at about one- tenth 
of a second ; and he has proved that the apparent intensity 
of illumination for shorter intervals is nearly proportional 
to the duration, ( 7 Va«.f. H.S.P-., 1849.) ^ can illustrate 
this in a very simple manner. [Two beams of light werp 
thrown upon the screen by reflection from mirrors, each 
of which was fixed nearly at right angles to an axis. When 
matters were so adjusted that the brightness of the two 
illuminated spots was the same, one mirror was made to 
rotate. 'I'he corresponding light spot described a circle 
about the other, and its brightness became less the larger 
the circle in whicli it was made to revolve.] The lightmng 
flash itself on this account, and for the farther reason that 
its whole apparent surface is exceedingly small, must be 
in some degree comparable with the sun in intrinsic 
brilliancy — though, of course, it cannot appear so. The 
fact that its duration is excessively short is easily verified 
in many ways, but most simply by observing a body in 
rapid motion. The spokes of the wheels of the most 
rapidly-moving carriage appear absolutdy fixed when 
illuminated by its light alone. One can read by its light 
a printed page stuek oh a disc tevolving at great speed. 
But the most severe test is that of Sir Charles Wiieat- 
stone's revolving mirror. Seen by reflection in such a 
mirror, however fast it may be rotating, a flash of li ght^ 
ning is not perceptibly broadened, as it certainly 
be if its duration were appreciable. 

The apparatus which, in our laboratories, enables us to 
measure the time which light, moving at nearly a00|0cx? 



Aumsl 12, i88o] NATURE 341 


miles per second, takes to pass over a few feet, is required 
to prove to us that lightning is not absolutely instan- 
taneous. Wheatstone has shown that it certainly lasts 
less than a millionth part of a second. Take this, along 
with Swanks datum, which I have just given you, and you 
see that the apparent brightness of the landscape, as lit 
up by a lightning flash, is ks$ than one humired thousandth 
part of what it would be were the lightning permanent. 
We have thus rough materials for instituting a comparison 
between the intrinsic brightness of lightning and of the 
sun. 

Transient in Uae extreme as tlic phenomenon is, wc 
can still, in virtue of the duration of visual impressions, 
form a tolerably accurate conception of the form of a 
flash ; and in recent times instantaneous processes of 
photography have given us permanent records of it. 
These, when compared with photographic records of ordi- 
nary electric sparks, bear out to the full the convictions at 
once forced by appearances on the old electricians, that 
a flash of lightning is merely a very large electric spark. 
The peculiar zig-zag form, sometimes apparently almost 
doubling back on itself, the occasional bifurcations, and 
various other phenomena of a lightning flash, are all 
shown by the powerful sparks from an electric machine. 
[These sparks were exhibited directly ; and then plxoto- 
graphs of some of them were exhibited.] 

1 he spectroscope has recently given us still more con- 
vincing evi<lence of their identity, if any such should be 
wanted. 

The bifurcations of a flash can puzzle no one who is 
experimentally acquainted with electricity, but the zig-zag 
form is not tmiie so easily explained. It is certainly 
destroyed, in the case of short sparks, by heating the air. 
[Photographs of sparks in hot and in cold air were 



exhibited. One of each kind is shown in the woodcut. 
The smoodicr is that which passed through the hoi air. 
The other passed through the cold air nearer the camera, 
and is therefore not quite in focus.] 

Now heating in a tube or flame not only gets rid of 
motes and other combustible materials but it also re- 
rnoves all traces of electrification from air. It is pos- 
sible, then, that [the zig-zag form of a lightning flash 
rnty?-, in certain cases at least, be due to local elec- 
trification, which would have the same sort of effect 
as heat in rarefying the air and making it a better 
conductor, 

A remark is made very commonly in thunderstorms 
which, if correct, is obviously inconsistent with what I 
have said as to the extremely short duration of a flash. 
The eye could not possibly follow movements of such 
extraordinary rapidity. Hence it is clear that when 
people say they sanv a flash go upwards to the clouds 
from the ground, or downwards from the clouds to the 
ground, they must be mistaken. The origin of the mis- 
take seems to 1^ a subjective one, viz,, that the central 
parts of the retina are more sensitive, by practice, than 
the rest, and therefore tliat the portion of the flash which 
is seen directly affects the brain sooner ton the rest. 
jUjIettce a spectator looking towards cither end of a flash 
naturally fancies that end to be its starting-point. 

(To be coniinued.) 


OBSERVATIONS ON ARCTIC FOSSIL FLORAS 
WITH REGARD TO 7 EMPERATVRE 

T he first feelings of surprise caused by the discovery 
of remains of warmer-temperate, sub-tropical, and 
even tropical plants within the Arctic circle, of, geo- 
logically speaking, comparatively recent age, have now 
died away, and we no longer find that their presence 
there forms so favoured a theme for speculation. The 
time appears to have arrived when we may critically 
examine the botanical evidence upon which estimates of 
the past degree of warmth enjoyed by the Arctic r^ions 
Irave to be formed. The method open to us is very 
simple : we have, it seems, only to first set aside deter- 
minations that are clearly little more than guesses ; then 
ascertain the minimum mean temperature required by the 
remaining groups of plants to flourish at the present day ; 
and the sum of tliese temperatures sliould furnish reliable 
results for each period. 

I am not yet able myself to carry this inquiry beyond 
the ferns and conifers, but the determinations of these 
are probably so very much more accurate than those of 
the higher orders of plants as to comprise most of the safer 
data, and they are sufficiently numerous for the purpose. 

My present remarks are limited to the Komeschichten, 
a horizon supposed in the ‘VFlora Fossilis Arctica,” to 
represent in Greenland the Urgonian or Neocomian of 
Central Europe. In this Komeschichten two genera of 
ferns occur which deserve especial consideration, for Prof, 
lleer makes use of their presence to infer that at that 
period the Arctic regions were favoured with a sub-tropical 
or even tropical climate. These genexa are Cidchenia 
and Oleauiira, The correctness of the determination of 
the supposed Arctic Oleautlra is doubtful, and it is best 
for the jirescnt to place them among the guesses. The 
very sparse indications of sori are not satisfactory, and 
there arc no less than twelve widely-distinct genera pos- 
sessing species with approximately the same venation. 
Oleandi'a is a small genus with but six species, almost 
confined to tljc tropics, but two of them grow in Northern 
India at altitudes of 6,000 and 7,000 feet. 

It is quite otherwise with the remains of Gkichenia^ for 
these preserve every characteristic of that genus. But 
while it is perfectly obvious that these are really fragments 
ol Glcichenias, neither the number of s|K;cics into which 
Prof. Heer has divided them, nor the inferences as to 
climate which he draws from them, can l)c admitted. Hij 
has quite unnecessarily, it scents to me, separated tire 
fragments from the Komeschichten into fourteen species, 
and to these has added two from the Ataiieschichten. The 
prevailing species, G. Zippei^ if considered to represent 
the type in tts average size, might he made to embrace 
eight or ten of them without even then approaching the 
limits of variation seen in the corresponding existing 
species. 6*. Giesekiana receives the rather larger pinnae 
and G, ^rradiis the sm idler, and many others seem sepa- 
rated on trifling or fancied peculiarities, as G. acutiptnnisy 
which is merely a small, indistinct fragment, with a few 
rounded depressions, conjectured to mark sori, but whidi, 
from their position on the mid-rib, could not well be such. 
Ghichepiia is a particularly ^ arialjle fern, Berkeley men- 
tions (Introd. to Crypt. Dot.,” p. 516, Fig. no, ^ that 
he had seen at Kew the minute pinnules of one of them 
expanded to tlircc times its n(xnnal length, and the 
margins unfolded by exposure to a warm damp atmO'^ 
sphere. In two full-grown specimens of G. dkhotoma 
from Khasia, in the Kew Herbarium, the longest pinnules 
respectively are one and nine centimetres in length. The 
Arctic species are, however, closely represented by G. 
glauca{ij. longissima^ Hook., ^^Syn. Fi lie inn”), and in 
this species the pinnules in different plants vary, from a 
single locality, between 25 and 2 mm. in length. In 
making species out of fragments of fossilplants the greater 
or lessliabiJity of the living forms to vary should, it seems 
to me, be kept in mind, and for general convetiience the 
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Gpreatest possible number, if from one locality and horizon, 
^ included together. 

There are not wanting altogether, however, indications 
of other species, and among them G* riguia^ G, rotuin, 
and G, mtcromera seem to be distinct, but the great 
majority are simply pectinato-pinnatifid, and possess no 
really distinctive specific characters. In addition to this, 
fourteen species from one locality and horizon appear 
a very unlikely number to have existed together, for 
although the plants are sociable and grow massed toge- 
ther, but few species are ever met with living together in 
the same vicinity. The whole of America, which is the 
richest continent in species, contains but nine, the varied 
lands grouped as the Malayan region but seven, Mew 
Zealand five, Australia four, &c. ; the total number recog- 
nised by Hooker in the Synopsis Filicum being but 
twenty-three. The greatest number growing in a re- 
stricted area is in North Caledonia, where there are 
four ; but I am not aware whether these are actually 
associated together. 

These Gleichenias are repeatedly alluded to by Prof. 
Heer as indicating a tropical nature for the Arctic creta- 
ceous flora, but so far as their presence goes, they by no 
means imply that a high temperature prevailed. Although 
no Gleichenia now ranges into high northern regions, 
they flourish south in the rigorous climates of the Magel- 
lan and Falkland Isles, S. lat. 53'^, which have an 
isotherm of less than 45'^, and are also found on the high 
mountains of Tasmania and on the Andes at j 0,000 feet, 
which is, according to Humboldt, the level of gentians 
and near the limit of arborescent vegetation. 'I'he group 
of Gleichenias from the colder regions of South America 
all resemble each other in much the same degree as 
those of the Arctic regions did, and all possess small, 
hard, rigid, pectinato-pinnatifid pinna:. Among them 
are G. pedalis^ G. crypt ocarptiy and G, quadripartita^ all 
of which, but especially the former, vary considerably, 
being cither long or shortly pectinate. It is a sug^gestive 
fact that the existing representative of these Arctic 
Gleichenias is the only one that still ranges into nortlicrn 
temperate regions, such as China and Japan, while the 
representative of the Pmglish Eocene species is an essen- 
tially tropical form. 

The Arctic group of Gleichenia appears to have very 
little affinity with European fossil plants of similar age, 
except through G. Ztppci, Heer connects one with 
G, compionicrfolia^ from Aix-la-Chapclle, although there 
is little discoverable resemblance between them. To do 
so he has to point out a discrepancy between the drawing 
and the description, and although he had never seen the 
specimens, prefers to rely on the drawing which Dr. De 
Bey now disclaims as iiicorrect. The Aix-la-Chapclle 
types are really quite difircrent and more varied, and Jink 
them with our own eocene species. This latter is an 
essentially tropical type, and completely distinct from 
cither the fossil Arctic group or the existing forms from 
the cold southern latitudes, since it closely approaches 
G. dichotoma^ the only type of a well-defined section of 
the genus, now almost universally distributed over the 
tropical world. 

The Gleichenias seem first to have appeared in the 
Jurassic, to have passed away from Eurt^pe before the 
close of the Eocene period, and to be now decidedly 
characteristic of the southern hemisphere — very few 
species crossing the equator, although the representative 
of the fossil Arctic species still extends as far north as 
Japan. It is obvious tltat we need not, from their presence, 
assign a very high mean annual temperature to the older 
cretaceous period in Greenland. J . S. Gardner 


METEOROLOGY IN JAPAN 
have read carefully and with gieat pleasure the 
^ “ Memoirs of the Science Department of the Uni- 
versity of Tokio, Japan, vol. iii. Part i., which gives the 


report of the meteorblogy of Tokio for 1879, by Prof. 
T. C. MendeuhaE The observations, which are carried 
on in the west wing of the small observatory attached to 
the University, were commenced in January 1879, and 
this is the first report issued by the Observatory. The 
instruments are from Negretti and Zambra, and, with the 
exception of the thermometers, they appear to have been 
placed in suitable positions. The thermometers are 
mounted outside the north window of the second floor,, 
and are separated from the observing room by glass 
doors, which are opened for observation. This position 
of the thermometer is in several respects objectionable, 
but particularly as it precludes any comparability, beyond 
a rough one, between the temperature- observations at 
Tokio and at other stations which are or may be esta- 
blished in Japan. 

The hours of observation are 7 a.m., 2 and 10 p.m., an 
arrangement of hours, it may be remarked, which -states 
the mean temperature of the six warmest months of the 
year about three-fourths of a degree too high, and further 
does not approximate with the desired closeness to the 
important dmrnal turning-points of the barometric pres- 
sure. It is however right to add that it is declared 
desirable to increase the number of the observations to at 
least five or six during the day as soon as the necessary 
arrangements can be made, and to institute a series of 
hourly observations for approximately determining several 
of the diurnal curves. An arrangement, if po5.sibIe to be 
carried out, for the erection of continuously-recording 
instruments, would be an important gain to Japan 
meteorology. 

The observations are published in extenso, and arc 
illustrated with great fulness by excellent diagrams, which 
show hi a clear manner the main results of the yearis 
observations, the diagrams being lettered and numbered 
so as to serve for both the English and the Japanese 
editions which are issued. 

The mean pressure for the year at 32“ and sea level is- 
given at 29*c352 inches, the monthly maximum, 30'093 
inches, having occurred in January, and the minimum, 
29*809 inches, in August, thus showing a tendency in the 
atmospheric pressure to be assimilated to the annual 
march of pressure in the continent adjoining. There 
having occurred no typhoon during the year, the lowest 
barometer was only 29*087 inches, which happened on 
February 23, and the highest, 30*515 inches, on April 21, 
the range for the year thus being 1*426 inch. The mean 
diurnal range from 7 a.m. to 2 p.m. is large, being 0 059 
inch for the year, regarding which Prof. Mendenhall 
remarks that this same relation exists in each set of 
monthly means with two exxeptions.'* These exceptions 
are May and September, the ranges for whic h being, as 
printed in the means, 0028 inch and 0*019 Il'ich. On 
comparing these ranges with those for the other months, 
they are at once seen to be physically impossible ; but by 
averaging the observations themselves for these months 
these exceptionally low ranges turn out to be due solely 
to errors of computation. The true range given by the 
observations for May and September arc 0*047 for 
each month. The exceptionally large range for July, viz., 
0*085 is also an error of computation; the true 
range was only 0*052 inch, the mean range at Tokio being, 
as in corresponding latitudes of the Atlantic, less in the 
summer than in the winter months. 

The lowest temperature for the year was 24''*! on 
January 2 and 7, and the highest 93'**o on August 15. The 
temperature fell to or below freezing (32'') on 46 days, 27 
of these days being in January, and rose to or above 90“ ‘o 
on 12 days, 7 of these days being in July and 5 in August. 
The mean annual temperature dexiuced from the 7 a.m.> 
2 and 10 p.m. observations was S8®*S, and from the ma|j^j 
mum and minimum observations 58*>'o, the higher '.MM 
rature of the former being due to the 7 a.m. observatiowitf' 
this were changed to 6 a.m* the hours of obscrvario5 
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would then be equidistant, which would furnish data fox a 
more exact determination of the mean temperature. 

Perhaps the most interesting part of the Report is what 
relates to the wind which is discussed with no little ability 
and fulness. The results establish beyond doubt that the 
wind blows more frequently from N. and N.W. than 
from any other directions, and that these are especially the 
directions from which winds of high velocity come. This 
is strikingly shown by the fact that 75 per cent, of all the 
high winds which occurred during 1879 came from N. and 
N.W, The N, and N.W. winds prevail from November 
to March, and S. and S.E. winds from May to August, 
the other months being transitional ; and with reference 
to these S. and S.E, summer winds it is clearly shown 
that they blow with a much less absolute velocity than do 
the N, and N.W. winds of the winter months. 

Of almost equal importance are the facts of the rain- 
fall The amount for 1879 was 5 8 98 inches, the rainiest 
months being May, June, September, and October, and 
the driest, November, December, January, July, and 
August. The rainfall is sorted according to the direction 
of the wind with which it fell ; and the highly interesting 
results are arrived at that the greater number of rain- 
storms come from N. and N.W., that the heaviest rains 
come with N.W. winds, and that in no season arc the 
S. and S.E. winds, not even in summer when they are 
the predominating winds, accompanied with the maximum 
rainfall as compared with other wind-directions. The 
rainfall partitioned in percentages according to the winds 
with which it fell were N. 18, N.E. 9, E. 9, S.E. 5,S. 7, 
S.W. 3, W. 17, and N.W, 32, there falling thus 67 per 
cent, of the whole rainfall with N., N.W., and W. winds. 

Among the changes it is proposed by Prof. Mendenhall 
to be introduced are improved hygrometric observations, 
which were evidently not trustworthy for 1879 observa- 
tions of earth-temperatures down perhaps to a depth of 
40 feet ; an extension of the anemometrical observations ; 
observations of variations in the velocity of sound under 
different meteorological conditions, the data being ob- 
tained from the time -gun, which is fired at noon daily ; 
and a systematic investigation of the phenomena of 
earthquakes. 

But what is urgently required in developing the meteor- 
ology of Japan is, beyond all question, the establishment 
of a networlc of stations over the Islands equipped with 
trustworthy instruments. The sub-tropical situation of 
Japan between the largest continent and the largest 
ocean of the globe is, from a meteorologist's point of 
view, unique ; and the report now under review points 
to meteorological peculiarities in its climate of the highest 
interest. A satisfactory statement of its climatic pecu- 
liarities is, as our readers are aware, a desideratum ; and 
the information which could not fail to prove of the 
highest utility to the Japanese, and is certain to cast 
important lights on the meteorology of Asia and the 
Pacific, and particularly on the meteorology of this ocean 
about latitude 33^ south to which the islands extend, can 
be furnished from no other source than from a network 
of meteorological stations overspreading Japan. 


MINERAL STATISTICS OF VICTORIA 

TpOR some years past the yield of gold in the colony 
has been steadily decreasing. In 1868 the quantity 
of the precious metal obtained from alluvial deposits 
amounted to 1,087,502 ounces, and from quartz- veins 
597,416 ounces, making in all 1,684,918 ounces of gold. 
Last year the quantities were respectively — alluvial, 
393 > 3 io; quartz, 465,637: making a total of 758,947 
ounces. The comparatively rapid diminution in the 
fly from alluvial sources is quite intelligible, as these 
necessarily be soonest exhausted, though it is 
ant to observe that in 1879 for the first time for 
years the return from this source shows a decided 



advance on that of the preceding ^ear, which is attributed 
to a better supply of water for sluicing operations, and to 
the opemng up of deep mining ground. It is to quartz- 
mining, however, that the colony must look for the mrther 
development of her gold-fields. There has been a 
gradual decline in the yield from quartz-mines since 
1872, when the amount obtained was 691,826 ounces. 
But the Secretary for Mines in his recent report speaks 
hopefully of the probable future of this important industry. 
Up to the end or 1879 the total quantity of gold raised m 
Victoria is estimated tO have been 48,719,93002. n dwts., 
valued at 194,879,722/. The proportion of gold in the 
quartz varies considerably in different districts. Thus, last 
year at Castlemainc the average yield of each ton of 
quartz was 5 dwts. 18*45 while in Gippsland it 
amounted to i oz. 2 dwts. i8'66 grs. The quartz of the 
latter locality is by much the most auriferous in the 
colony. The decrease in the supply of gold has been 
accompanied by a falling off in the number of miners. 
The men who found employment in gold mining in 1874 
was 45,151 ; last year they numbered 37,553, 'which was 
an increase, however, of 917 over the number for 1878. 
The mining population includes an industrious and un- 
popular contingent of Chinamen, who last year amounted 
to 9, no, or 528 fewer than in the previous year. Taking 
the total annual yield of gold and dividing its value 
among the miners employed, the ^earnings of an alluvial 
miner are rated last year at 48/. loj. per annum., 
while those of the quartz miners are given as 118/. 8r. yd. 
Deep mining in quartz reefs continues to make pro- 
press, and the mines are becoming every year deeper. 
Some shafts are now more than 2,000 feet deep. The 
revenue derived by the colony from the gold districts 
amounted last year to 15,641/. i6^. 9</., being a slight 
advance on that of 1878. 


PHYSICS WITHOUT APPARATUS^ 

11 . 

A MONGST the elementary principles of mechanics 
which are capable of easy illustration without 
special apparatus is that of the centre of gravity. In 
every solid mass a point can be found such that the 
resultant of all parallel forces acting on the individual 
particles passes through it, and such forces balance 
themselves around this point. The gra\dtation-force of 
the earth is exerted towards its centre, but this being 
4,000 miles away, the individual forces acting on the 
separate particles of a body on the earth's surface may 
be regarded as parallel forces. Hence the centre of the 
parallel gravitation-forces is termed the centre of gravity, 
if the centre of gravity be supported, that is to say, if the 
resultant force be met by an equal and opposite force of 
resistance, then the body will not fall The leaning tower 
of Pisa does not fall because, in the first place, the 
mortar is strong enough to bind the masonry into a sub- 
stantial whole, and, in the second place, because the 
obliquity of the inclination of the tower is not so great as 
to throw the centre of gravity beyond the supporting base. 
A vertical plumb-line dropped down from the centre of 
gravity of the tower would meet the ground inside the 
base. It is very easy to imitate the leaning tower by 
taking a common wooden roller and sawing off a piece 
with oblique ends. The toys which are sold under the 
name of the Toy Blondin also illustrate the principle 
of the centre of gravity. A metal figure slides or walks 
down a stretched string, being kept upright by means of 
a weight fixed to the end of the rod held in the hand of 
the figure, thus causing the centre of gravity of the whole 
to fall below the point of support. A simple way of 
showing the same thing with improvised material is iUus- 
traied in Fig. 3, A couple of forks are stuck into a cork, 

^ Continued from p, 3a«. 
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Their weight ^ing conskientl^, the centre of grarhy of 
tht combination is below the cork, and if the cork be 

E laced on the tip of the figure or on the lip of a wlne- 
ottle, it will stand there securely even while the bottle is 



rif;. 


ernmied, M, Tissandier has revived another illustration 
of the same principle which is capable of evoking roars 
of laughter at a dinner* table. If a dish of snipe has been 
served up the head with iu long beak may be fixed in a 


while the nods at the variotlf^enibefi^ olf llie 

Compaq in tttrn, and finally stops oppoiife one of them 

(hig.4). , I 

A pretty mechanical toy formerly sold in many shops; 

but now rather rarely met with^ is explained 
upon the pnncible laid down above, 
small wooden figures with large i and 
holdJng a couple of poles paOantmiii-wise 
between them, are set at tlie top of a flight 
of toy stairs. They descend perfotmmg 
summersaults over one another. Fig. 5 shbws 
how the two figures are set at starting. The 
poles which they grasp arc in reality glass 
tubes plugged at the ends and containing a 
small quantity of mercury. The figures are 
themselves made of very light wood, and 
the quantity of mercury is adjusted to a 
nicety, so that its position in the tubes 
determines the position of the centre of 
gravity of the combination. Fig, 6 shows 
the position of the mercury in the eiid of 
the tube. At this stage of the movement 
the figure marked n is still standing on the 
topmost step. Tbt other figure, s, is de- 
scending, as shown by the arrow. The 
position of the figure s, with the feet fore- 
most, is determined by light silk threads 
which connect the shoulders of -r with those 
of s, and in this position s has the advaftts^e 
in weight over the counterbalancing mer- 
cury at a, hence s continues to descend 
until the tubes have passed the position in 
which they are level. Once past this position the mercury 
rur.s down from a to ^ and brings down s firmly on 
to his feet on the second step. At this junctiwe the 
arrangement of the various parts will be that indicated 
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cork; and then, two forks being thrust into the sides of 
the cork and a needle having been fixed into the lower 
end of it, the cork can be balanced upon a coin laid on 
the top of a wine-bottle, and can he spun slowly round 


in Fig. 7. The hands of S now become the j^vot 
about which the poles can turn and the mercury int M 
is collected right in the bottom of the tube, wwi ,ltr 
has the greatest leverage. The feet of K (which 
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proportlofiaUy tl^lneavieBt part of him) are near to s, and 
his centre ^ gj®ity. is tlweibre. comparatively near to 
the pivot about which the combination is going to revolve. 
Hence while b sinkSj R rises, and as He performs his 



flight through the air over the head of S the silken strings 
gradually bring his feet forward until at last he has 
turned them forward so much that he has the greater 
leverage over the counterbalancing mercury at b and 



FlC. 7, 

i^iesccnds ready to take his stand on the third step. In 
thlfii way the two manikins vault Over one anothei^s heads 
tttttfil they hjive descended from top to bottom of their 
titiy flight Of stairs. 

' be cofttinued.) 


NOTES 

Tnic French deep-sea exploring exi>edition off the North Coast 
of in the Bay of Biscay, last month, apj>ears to have been 

very supcew^ful, aud to have fully confirmed the great reputation 
fonneriy 'caaned ,by > pur neighbours in similar undertakings 
throughout, the wide ocean, No less than 103 soundings were 
taken* -1^ with that which was observed in the 

Tercupine cruise of 1870 along the western coasts of Spain and 
apd corresponding iaeiqualities in depth. 

Wp unaef^rtd that, with, the approval of the .French Commis- 
sion, Br. Gwyn Jeffreys will give an account oi this expedition 
at the Swansea meeting of the British Association. The Paris 
report in the T^mes of August $ is not quite correct, 

Assodation few the Advancement of Science 
mieCs tltib year at Boston, &n the same day as our own does at 
SWinaea, August 25. From the Bocal Committee's circular, 


which^has been sent us, it is evident that a good time" ism 
store for. 'those who attend the meeting, and they are likely to be 
many. It seems to us that the organisation of the American 
Ass^ation is much better than ours, though it will be seed from 
last week's Nature tliat the Swansea Committee have taken 
great paihs tO give ;tho British Association an agreeable reception. 
The Boston Local Corrmdttee contains many well-known names,; 
and is subdivided into a Commlltee-at^Large, Keception Com- 
mittee (which Includes the names of numerous ladies, headed by 
Mr<;. I^mis AgassirJ, Commiltees oh Finance, liailroada, Hotels 
and Lodgings ,.Koomsfor Meetings, Mails, Lxpress, and Telegraphy 
and ExcurHions. On these committees we And sudr names m 
Ralph Waldo Emerson, AaaGray, Oliver Wendell Holmes, Henry 
W. Longfellow, A. Graham Bell, A. Agassir, and many others 
eminent both in science and literature. The arrangements for 
excursions and receptions seem admirable, and the\mernMitr Will 
have a terrible round of pleasure to undergo. Amon^ other 
provisions by the Local Committee is a daily fVee public lundheoh 
between the morning and afternoon sectional meetings, for the 
purpose of keeping the incml:)erii together. The circular coat^na 
all information about hotels and lodgings, receptions, excursions, 
meetings, &c*, and ample provision lias been made in the various 
rooms for ex]>criments and illastrations. The rooms wiU be 
connected by telephone with each other, with the hoteb, and 
with the general telephone circuit of Boston and Cambridge; 
Indicators in each of the sectional rooms, as WcU as in thft 
secretary's room and in the hotel selected for head*quarters, will 
show at any moment what papers arc under discussion in each of 
the sections. Among the imblic addresses to be given during 
the meeting are those of the retiring president, Prof, G. F. 
Barker, the vice'president of Section A, Prof. Asaph Hall, and 
the vice-president of Section B, Mr, Alexander Agassi/. 

I'HE Annual Meeting of the British Medical Association was 
opened at Cambridge on Tuesday, under the presidency of 
Prof. IJumpliry, 

The Institution of Mechanical Engineers had a very successful, 
meeting last week at Barrow lu*Furness, Every facility was 
afforded the memljcrs for inspecting the many objects of engineer- 
ing interest in Barrow and its vicinity. The [papers read were, 
all of more or less technical interest. 

On Thursday last the Anthropological Congress was opened 
at Berlin in the presence of the Crown 'Prince and Princaas of 
Germany and of many distinguished literary and scientific men; 
Prof, Virchow' delivered an eloquent speech. Hr, Schliemann 
afterwards gave an account of his discoveries and excavations. 
On Monday a banquet was given in honour of Hr. Schbemonu 
and Prof. Nordenskjdld, who, on Tuesday, were entertained by 
the Crowa-Princc. 

In connection with the vote fob the British Museum on Mon- 
day there was some talk as to the organisation of that infetitution 
and of the new Natural History Museum. Mr, Walpole spokec 
hopefully of the early transference of. all the coUcctimis destined 
for the South Kensington buildings, while Mr. Story-Mnskclyne, 
tenderly remembering his former colleagues, advocated the erec^ 
lion of houses for the officials. 'I’hcre was a good deal of vague 
and unsatisfactory talk about the distribution of duplicates to 
provincial museums. This is evidently a matter that requircs- 
clearing up, and it might be well to take means to decide once 
for all what are duplicates and what would be the best method 
of disposing of them* Mr. M^Cullagh Torrens thought tlwre 
was great room for reform in the method of appointing the 
IVtuitces of the Britiali Mascum, w’ho are far from being repre- 
teivUUve; lUere iluiuld, he thinks, be a larger infusion of the 
scientific element among them. 

A CORKESPONUENT sends US some notes as the result of a 
visit to the Belgian National Exliibition at Brussels. The total 
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extent of the ground is 300,000 square metres, and tlie area 
covered by the palace 70,000. The number of exhibitons is 
7,000, or more than one for each 1,000 inhabitants in a popnla* 
tion of about 6,000,000. Two of the pavilions are occupied by 
the two principal telephonic companies, who are competing at 
Brussels, Antwerp, and Verviers, where rival central offices have 
been built, and are besieged by a crowd of experimenters. The 
number of tickets sold at the gate is about 10,000 a day, which 
is considered a success. It was attempted to establish a 
captive balloon on the model of the large Gidard captive balloon 
on a reduced scale, Oie rope being only 300 metres long instead 
of the volume 8,^00 cubic metres instead of 25*000. 

But in spite of this diminution the balloon refused to go up, the 
hydrogen having been mixed with a large quantity of common 
air. The Belgian balloon has been disinflatcd, and fresh efforts 
will be made to fill it with better gas, but success is con- 
sidered rather doubtful. Except this disappointment, which it 
shares with [Berlin, Vienna, and New York, where attempts 
to start a captive balloon failed, everything is going on remark- 
ably well at Brussels. It Is difficult to give a brief description of 
all the objects w^orthy of notice in this wonderful display of 
Belgian enterprise and skill. In the engine hall a facsimile of 
the first locomotive constructed on the continent has been placed. 
It bears the date of 1835, and an inscription shows it was made 
by Cockerill for the Belgian Government Railway. One of the 
wonders of the Exhibition is the collection of models of 
mining, showing all the incidents of underground workings and 
Uving. Scientific societies and Government exhibit complete 
collections of the mineral and vegetable kingdoms wiihin the 
limits of Belgian territory. Every provincial Government is 
an exhibitor, and also the various Central Government Depart- 
ments. The Belgian Photographic Society has organised a very 
good display. The Brussels Observatory has sent a model of 
van Kysselberghe’s self -registering meteorograph. This appa- 
ratus is in ojjcration at the Brussels Observatory, in Antwerp, at 
Ostend, and at Arlon. When the Belgian Observatory is moved 
to a new situation at some distance from the city, all these instru. 
ments will be connected with it by a special telegraph wire, so 
that the "physicists of the Metcrological Office will write their 
predictions in a room where they will be able to watch 
the development of meteorological phenomena all over their 
native country. An electrical railway has been established in 
the gardens, and U working all day long with perfect regularity. 
The number of waggons is three, each of them carrying six 
passengers, with a velocity of 3 metres per second, to a distance 
of 300 metres, for 3^/. The locomotive, of which the weight is 
800 kilogs,, carries a Gramme machine, w'orked by another 
machine, which is stationary. There is also in another part of 
the city a so-called International Exhibition, but this, although 
opened in state by the King, is merely a private speculation, 
without having any s|>ccial feature or deserving any particular 
notice. 

SiK WU.1.IAM Haucourt stated in the House of Commons 
the other day that It is hoped Ural the work of the Cambridge 
University Commissioners will be completed before the Christmas 
Vacation. 

Bkof, Mkndeleef is at present in the Caucasus. He intends 
to visit Vladikavkaz, Tiflis, Batoum, and Toti, whence he 
proposes to proceed to Kertch to inspect the sources of 
petroleum. 

The ladies continue to keep well to the front in the University 
of London Examinations. In the first division of the first B.Sc. 
examination the fourth on the list is Miss Sophia Bryant, The 
other five ladieS are well up in this division, there being none so 
low as the second. In the first division of the first B*A. 
Examination the second on the list is Miss Catherine Eyre 
Anelay. 


G&fiAT activity prevails at the Meudon aiiironautiaal school* 
where the French Government has established extensive works 
for the construction of a large number of war balloons. Each 
of these, 10 metres in diameter, will be made of silk, varnished 
by a process invented in 1794, The valve is to be made of 
metal, and the shape will be quite spherical. Not less than 
forty of them will be sent to the several French armies for the 
purpose of making captive or free ascents when required. Of 
these more than half have been already constructed. The con- 
struction of furnaces for the preparation of pure hydrogen has 
not begun yet. The warehouse is large enough to contain 
inflated balloons, which can find exit by the roof. All the men 
and officers (except one) belong to the corps of MiUtaiy Engineers, 
All the works for building directing balloons have been stopped. 

The JViews Naples correspondent writes that Prof. 

Silvestri wrote from Catania on July 15 that since his report on 
May I last about the eruption of ashes from Mount Etira he has 
observed many other interesting phenomena. On May 16 and 
17 last some slight shocks of eartljquakc w^ere felt on the east 
side of Mount Etna, especially in the district of Acireale. 
About a month later the shocks commenced again and were 
repeated on several consecutive days^that is on June 15, 16, 17, 
and 18, The motion was undtilating. About two days before 
these manifestations a new and very active phase of mud erup- 
tions set in at Paterno, on the south-east of Etna, Two craters 
opened, which violently ejected gaseous matter with abundant 
torrents of mud, more consistent than usual, and of a higher tem- 
perature {140 degrees Fahrenheit), which, accumulating in the 
basins in large masses, finally broke through all barriers, over- 
flowed and destroyed the adjoining fields, and buried several 
mills and farmhouses. In this crupiion Prof. Silvestri noticed 
an abundant development and pressure of gaseous matter, of 
such force that it produced oscillations strong enough to tear up 
the old lava, forming rents out of which the gas rushed with the 
noise of a boiler letting off its steam. Coincident with j^these 
phenomena clouds of vapour issued from the eruptive fissure of 
last year, confirming the opinion formed by the Professor before 
— namely, that this fissure, lying between the two principal 
craters of 1879 and the great central one, had not been blocked 
with lava, but was still in communication with the central 
eruptive axis, for vapour, mixed with ashes which fell all over 
the cone, also issued from the central crater. This activity 
continued during several days, and still continues with decreased 
intensity, seen from Catania in the shape of dense clouds cover- 
ing the whole summit of Etna in a clear sky. Changes have 
taken place which have entirely altered the form of the central 
crater. The old ravine, which formerly crossed the crater and 
made two -thirds of it into an ample and easily accessible basin, 
a natural laboratory for the study of the products of the volcano, 
now exists no longer. The central crater, from the effects of 
violent commotions, has crumbled, and, with part of its sides 
and the high point whence it was formerly possible to enjoy the 
sunrise, has been precipitated into the ravine, diminishing the 
height of the mountain by about 40 feet, while the circumference 
of the crater has become wider by half a kilometre. The 
general destruction of the old sides has in a certain way 
rejuvenUed the crater, which has regained its characteristic 
form of a funnel, at the bottom of which is now the eruptive 
mouth. 

A LETTER from San Jose^de Guatemala, dated July a, to the 
Panama Star and Nemldf says: — ** At 3 a.m, on June 29 the 
volcano Fuego suddenly became active, throwing out vast 
showers of fire and cinders, with great darts of flame shooting 
up from 350 feet to 500 feet above the moutli of the crater. The 
whole country to the east and south was magnificently UjiUigl* 
nated. At 3,40 a.m, two streams oftava could be seen nmrag 
down the sides of the volcano, one to the south and east, the 
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other to the westward. Dense masse# of steam and smoke rose 
from the courses of the lava streams, as the shrubbery and 
foliage were burnt. The river Guacalate rose suddenly, and its 
waters were quite warm. Fucgo continued to belch fire until 
daylight, by which time the whole northern horizon, looking 
from San Jose, was dark with the smoke from the volcano. 
The lava streams continued in view until 4.30 a. in. The first 
grand column of fire rose at least 500 feet in height, solid and 
smooth, and then the top, expanding, opened out like an 
umbrella, the sparks coruscating like those from a brilliant 
rocket. The pulsations of flame during the first two hours of 
the eruption were about 50 seconds apart, strong and regular. 
The eruption was less active until, at 7.30 p.m. on July i, a 
column of flame rose to a height, probably, of 150 feet or more. 
At the hour of writing Fuego smokes away steadily.'* 

A REMARKADLK thunderstorm is reported as having occurred 
on July 24 last at Moy lough, county Galway, Ireland. The 
storm, which was very vivid and accompanied by a most destnic- 
tivc fall of enormous hailstones, lasted al>oul an hour and a half. 
One of the strongest discharges took place in a field about a 
mile from Moylough Church. 'Die spot is described as presenting 
on a large scale an appearance like that of a sheet of cardboard 
that has been piercoil by the <lischarge of a battery of Leyden 
jars. A long branching furrow, upturned as if by a plough, was 
found, a deep hole being bored at each end of six terminal 
branches, the earth round the holes being raised as if pushed up 
from below. Tufts of grass were scattered thirty and forty'yards 
from the place. 

Mr. W. Brankston RiCHAitnsoN, writing from fit, Suther- 
land Garden^?, Matda Vale, sends the following dog-story to the 
Timers : — ** Concurrently with the forty days' fast of the mis- 
guided American doctor, another fast has been in progress in 
our own country, for the truth of which I myself can vouch. A 
friend of mine who lives in Devonshire left borne some weeks 
since on a series of visits to his friends in distant parts of the 
country. A few days after he left his servants wrote him that a 
favourite Skye terrier was mis.ring. My friend, after every search 
had proved fruitless, considered that the clog had been stolen. 
On his return home, after an absence of one month and five days, 
he unlocked the libraiy, the doors and windows of which had 
been bolted and barred during his absence, and to his astonish- 
ment the missing dog crept out into the light, a living skeleton 
and totally blind. He was well cared for, and has now quite 
recovered his health and sight. Cut his existence was wonderful. 
He had had no food and no water, and had not gnawed the 
books or obtained sustenance from any source whatever.” 

It is at present too early to offer an opinion as to whether 
** Brook’s Popular Botany : comprising all the Hants, British 
and Foreign, m{>st useful to Man in Medicine, Food, Manu- 
factures, and the Garden,” is likely to answer to its title, since 
so much depends on its completeness. In the two numbers 
which we have at present received the letterpress seems fairly 
accurate, if not scientifically precise ; but the illustrations arc on 
too small a scale, and altogether wanting in detail. The publi- 
cation is at all events cheap enough. 

The City of Nancy has instituted at its own expense a com 
petition among aeronauts, A premium of 80/. has been 
offered to the aeronaut who on an ascent made from Nancy 
shall have made the best observations. MM. Eugene Godard and 
Duruof have entered the lists. 

In the beginning of September a statue erected to Pascal by 
i^lc subscription will be inaugurated at Clermont, The prin- 
cipal address will be deliv^ by M, Bardoux, cx-Miaislcr of 
Public Instruction, and member for Clermont. 


Every year the Jaureatea of the Municipal Schools of Pari# 
travel during their holidays at the expense of the Municipality. 
The pupils of the 'I'urgot School will visit Chamb^ry, those of 
the Lavoisier School, Havre, and those of the Colbert School, 
Chamb^ry. The pupils of the J. B. Say School will go to 
Clermont-Ferrand and witness the inauguration of Pascal's statue* 

M. Maurice Koechlin of Mulhouse, although born deaf and 
dumb, has passed successfully his examinations for baccalaureat 
at Rouen. He was educated by M, Hugentobler, director of 
an institution for sucE^un fortunate persons. This young man is 
only sixteen years old, and his wonderful success has created 
quite a sensation. 

1 'he Sixth Annual Report of the Yorkshire College for 
1879-80 speaks with satisfaction of the progress of that institu- 
tion. Instruction is now given in fourteen distinct subjects by 
twelve professors, lecturers, and instructors, aided by nine 
assistants. The number of students had increased to 142 from 
113 of the previous year ; there were besides 52 imedical and 
148 occasional students. 

The additions to the Zoological Society’s Gardens during the 
past week include two Lesser Black -backed Gulls {Larm fusetts)^ 
British, presented by Mr. Beazley ; a Horned Inzard {Phry no- 
soma cornutum\ from Tcx.'is, presented by Mr. I.uiz de Tavaria 
Ozorio, a Red-handed Tamar in {Midas rufimanus) from Surinam, 
two Russ’ Weaver Birds {Qndca russi) from West Africa, 
dcpositetl; a Scrvaline Cat {felis servaHna)^ a Coquetoon 
Antelope {Cephalophus rufi/afus) from We.st Africa, a White- 
cheeked Capuchin {Cedus lumins) from Brazil, four Brown 
Capuchins {Mus J'atndlus) from Guiana, two Swaiiison’s 
Lorikeets {Trichoglossus novicdiollandict) from Australia, an 
Anaconda {Euncctes ^Pinrinus) from Demaram, purchased ; a 
Mesopotamian Fallow Deer {Cervus mesopotamicus)^ a Gaimard’s 
Rat Kangaroo {llypsiprymnus }^aimardi)^ born in the Gardens. 


OUR AJdTRONOMICAL COLUMN 

Comets ok Shout Period. — k'ayc’s c )met was detected by 
Mr. CofiimoJi at Ealing, with his large reflector, on August 2, 
in the position given hy Dr, Axel Mciller’s ephemerls. The 
theoretical intensity of light at this dale was 0*078, which 
rather exceeds that at the first and last ol >scrvations at the appear- 
ance in 1850-51. The comet was very small and extremely faint 
when the sky was not quite black. The perihelion passage does 
not take place until January 22, 1881, but although long visible, 
the faintness of the comet will prevent its being well observed at 
any time with ordinary telescopes. Since its last ap|>earauce in 
1873, when only four observations v ere secured, the effect of 
perturbation has been to lengthen the ))eriod 56*5 days, and to 
retard the arrival at perihelion by 38 days, the main part of this 
perturbation having been produced' by Japiter in 1S75. 

IVof. Oppolzer has published an epheineris of Winnecke’s 
comet from elements brought up to the next perihelion passage 
(December 4). The track of the comet will be so unfavourable 
that it is very doubtful if observations can be obtained at this 
return. If the comet be glimpsed at all, it is most likely to be 
during the month following December 20, for which period, that 
nothing may be wanting on his part, Prof. Oppolzer has given an 
accurately-calculated ephemeris, which he thinks will indicate 
the position within two minutes of arc. The tlirec returns in 
1858, 1869, and 1875 were connected, taking into account the 
perturbations by Jupiter and Saturn, and Herr A. Palisa deter- 
mined the dffcct of the same planets (first-power perturbations) 
from 1875 to Decemlicr i, 1880. The effect of n resisting 
medium was likewise included, Prof. Oppolzer having, as we 
lately recorded, found evidence of its sensible influence on the 
motion of this comet, unless a correction be applied to the 
received mass of Jupiter, which seems hardly admissible to the 
extent required. 

Encke’s comet will again arrive at perihelion about the first 
week in November, 1881, after which no one of the comets of 
short period will be due until January, 1884, but before that 
time it maybe anticipated that the comet of 1812 will have 
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arrived in th«fse parts of space. A search for this body with the 
aid of Prof. Wiimecke*s sweeping ephemeridcs desirable 
forthwith, the length of the revomtiou not appe^ing to be 
determinable within very narrow limits from tlic observations of 
iSta, and there being no other recognised appearance. 

Is ij Cygni a VARlABtii Star ?-“\Vriting in September, 
1842, Sir John IXerschel drew attention to this star, which he 
said appeared to have increased very considerably in magnitude 
since tue date of Pmzi’s observations. In 1842 it was “the 
principal star in the neck of the Swan, and of nearly the fourth 
magnitude, very conspicuous to the naked eye, and making in 
fact the only very distinctly seizable point between Albireo in 
the beak and the bright star y in the body.” 

IMazzi, who observed the star nineteen times iu right ascension 
and eleven times in declination, calls it 6*7 m, D’Agelet had 
estimated it 4*5 on July 29, 1783, and 5 on September 17, 1784; 
Lalandc, 5 on August 12, 1793, and 4 on July 14, 1797 ; Bessel 
in his zone 436 on September 8, 1828, calls it 3 m. (I) ; Argc- 
latidcr and Heis, 4*5. Thus Tiazzi’s estimate appears to be 
lower than in the case of any other mf^ern ol^ervcr, but it is to 
be noted that l^lamsteed reckoned the star no higlier than the 
dxtk magnitude, 

17 Cygui seems to deserve some attention at the hands of 
observers of the variable stars. 


GEOLOGICAL NOTES 

Geology or Belgium and the Nouxh of France. —M. 
Mourloii of Brussels has just published a work devoted to the 
general geol(^ of Belgium. It describes the formations in chro- 
nologicad series, and is illustrated with maps, licctions, and plates 
of the microscopic structure of rocks. A useful feature in it is a 
full bibliography of Belgian geology brought up to date. The 
new Government Geological Survey of Belgium has just pub- 
lished three sheets of maps, with sections, and explanatory 
notices. The maps, on a scale of printed in chromo- 

lithography and on a novel plan. The ordinary topo^aphical 
features— roads, fences, trees, houses, 8:c., are printed in 
difiereut colours, according to the tertiary formation lying under- 
neath, Thus the Wemjuelien (ICocene) areas are at once 
recognisable by an orange topography, the Oligocenc tracts by 
one iu slate colom: and the Anversian (Miocene) by one in 
crimson. The quaternary deposits overlying these formations 
are expressed by broad tints of colour. The maps arc accom- 
panied by “Notices Explicatives,” which in the case of the 
Hoboken and Contich sheets appear as a well- printed 8vo 
pamphlet of 256 pages, and a sheet of superficial sections on a 
flcale of for length and height. The country 

delineated and described lies on the low ground drained by the 
Escaut and Rupcl, where, as little can be seen at the surface, 
a large series of borings has been made. The work has been 
accomplished by the Baron O. van Ertbom, with the co-opemtion 
of M. Cogels. Prof. Gossclet of Idlle has just issued the first 
fasciculus of an essay on the geology of the North of France and 
the neighbouring regions. 1 1 deals with the paleozoic formations, 
and is accompanied with an atlas of plates of fossils, maps, and 
eections. No one is so competent as M. Gos^felet to describe the 
older formations of that district which he has so sedulously 
studied for many years. His volume will be welcomed not only 
by students in Belgium and the North of France, but by geolo- 
gists in other countries, who will find in it an admirable rhum^ 
of all that is known on this subject up to the present time, and 
references to the more important original memoirs where fuller 
information can be had. 

The Right of Priority in Palaeontological Nomen- 
clature.— M. Goaselet, in a communication to the Socldtd 
G^ologique du Nord, calls attention to the great inconveniences 
which arise from the multiplication of names for the same spe- 
cies, He suggests Uie establishment of an international tribunal 
for judging or the value of each new species, and for registering 
it, with its name and the exact date of its publication. He 
thinks that the expienses of the journal of such a commission 
would be easily met by the subscriptions of scientific men, and 
that the duties of the commi^;sioaerR would not be heavy, os 
they would need to be consulted only occasionally in doubtful 
cases, the ordinoiy routine work being performed by a secretary. . 
As illustrations of the evils of tlie present system, or, rather, 
want of system, he cites the history of some Splrifers. 

H Oeoixigigal Survey of New Jersey.— >Mr, George H, 
Cook, State 'Geologist of New Jersey, has issued Ins unpretend- 


ing but useful Annual Report for 1879. It eontoitis a Keoord of 
the development of the mineral hn^strles of the State for last 
year, and is accompanied with a good map, on which are 
delineated the various soils as distributed over the area. The 
iron-bearing rocks of the Archaean series extend from the north 
across New Jersey, and for several generations iron has been 
I worked in this State. It is chiefly ma^etic ore, aud is searched 
for by means of the compoas-ne^e, the attraction of which Is 
noted. 7 'he commercial depression which began in 1873 has 
told heavily on the iron manufacture in the State. Of 200 
mines and localities for ore only thirty have been kept in opera- 
tion during tbe whole period of depression. There are now 
I hopeful indications however of a revival of the trade. In the 
I midst of information about building-materials, soils, mines, 
j water-supply, and other topics, the writer of the Report con- 
' tinucs to find a place for occasional interesting geological facts. 

1 His chapters ore likely to be of mudi service to his fellow"- 
citizens, who, it is pleasant to leam, show their appreciation of 
these Annual Reports, of which many of the former volumesjare 
out of print. 

Geological Survey of Alabama,— Thc'Geological Survey 
of this State is very modestly equipped. Its director, Prof, 
Eugene A, Smith, issues Annual Reports, which show, as minutely 
as the resources at his command will allow, the geological 
structure and economic resources of the different counties of the 
State. But he cannot make bricks without straw. It is short- 
sighted policy to require a Geological Sui*vey to be made, andTo 
equip it so economically that it cannot efficiently perform its 
work. In a country where the mineral resources remain in great 
I measure undeveloped, it would lie a wise expenditure of public 
funds to furnish means for making cuttings or borings where the 
crop of a seam of coal or vein of ore might be revealed at a 
short distance Ijelow the surface. 

Central Asian Geology. — We find in the last number of the 
Jsv^stia of the Russian Geographical Society information as to the 
geological structure of the tracts to be crossed by the Southern 
Central Aslan R.iilway. Altogether it is a flat and drydescrl, 
covered with recent alluvial formations ; the land becomes hilly only 
in the Mugojar Mountains. At Orenburg, and as far as Mertvyia 
Soli, there appear Trias sandstones and clays, which cover the 
Permian limestones, and gyjxium with salt-springs (Sletskaya 
Zaschita). In the neighbourhood of Ivhanskiy Post we find a 
formation which probably will have an importance for the rail- 
way, namely, the Jura, which contains coal. At Ak-tube the 
shores of Teres- bvutak, Yakshi, and Djaman-kargal Rivers are 
craggy, and consist of Permian and Trias rocks. The Mugojar 
Mountains arc formed of pretty green and red jades, aud the 
Djaman-tau Mountains of an augitic iwrphjry of syenite and 
gianitc ; gneiss and mica-slate cover tlie granite on the ci^crn 
slope. A kind of fine white clay, being a product of the tritura- 
tion of rocks, is found at the foot of uie Mugojar Mountains on 
both sloi^cs, and large accumvdations of gravel in the form of 
mounds appear at a short distance from the mountains to the 
east. The Karakorum steppe affords a series of mounds of 
sand mostly covered with vegetation and often with vei^ old 
trees. These mounds are usually motionless, only those which 
are ^uitc devoid of vegetation (such being exceptional) are set in 
motion during heavy storms. Altogether the structure of the 
steppe apiicars thus \ At the base a sandstone, probably Tertiary, 
horizontally stratified 5 above this, a clay with gypsum borrowed 
by former watercourses, and above it the sandy mounds , Water 
is found at a small depth. Sandstone and clavs formii:^ lou' 
elongated terraces, and belonging possibly to the Jurassic for- 
mation, appear in the neighbourhood of Kara-tougay on the 
Syr-daria River, 

Geology of Geneva.— The Geological Map of the Canton 
of Geneva, on the scale of i to 25,000, together with a “Geo- 
logical Description of the Canton,” in two volumes, by Prof, 
Alphonse Favre, have been published under tlie auspices of the 
Geneva Agricultural Socicty-*the map a year ago, and the “De- 
scription “ only now. The map is well printed wi^ eight eolours 
very agreeable to the eye, and sufficiently transporeirt not to olv 
struct the topographical details. As to the geological yolne of this 
work, the name of M, Favre is a sufficient warrant. The learned 
professorhas spent no less than twen^-seven years In -the sta<^ of 
the formations of ids Canton. Ibe * ‘D^fiptipn ” consists Of tor 
parts. The first gives general notions to geology; the seeSpd 
contains a detailed desenption of the fonnaEonS of the 
namely, the Molasse, the glodil and post-s^lOl deports 
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with Humorous ftnalv»e» of soil wHch give to this part a great 
importance for agriculture. The third part deals with erratic 
blocks as to their composition nnd origin ; the fourth part 
describes subsoils, and contains a description of Lake Leuian. 

JitRAflsic Rocks ok the Altai Mountains. — According to 
the researches of M. Schmalhausen, noticed in the Mmioirs 
\7y0t4dy) of the St, Tetei’shurg Society of Naturalists, vol, 
X,, the fossils of the Kouznclzk Carboniferous basin in the 
Altai Mountains, which fossils were described until now 
as palaiozoic by Goppert in TchikhatohelT’s “Travels," by 
Eicnwald, and by Heinitz in Cotta’s “Altai," arc identical with 
the Jurassic (Ilathonian) plants which Ilecr has recently described 
in the Jurassic Flora of Eastern Siberia and Amour. M. 
Schmalhausen describes them as Phyllothcrat Asplmium wkit- 
himse ienuis^ PUrophyllum wjfexum, PoJozanisia lanccolatzts^ 
Lindk, Brachyphyllum^ and Cztkanowskia Heer. 

Miocene Flora, — In his work, “JMe Miocene Flora von 
Sakhalin," just published by the 8t. I’ctershurg Academy of 
Sciences, IVof. Schmidt describes 74 species of plants he has dis- 
covered, of which 43 were formerly known in other countries, 
and 31 are new j 27 are identical with Arctic Tertiary plants, 25 
witli Swiss, 18 with those of Alaska, and 21 with those of North 
America. The eighteen Alaska species are the most common of 
the Sakhalin Miocene flora, which circumstance, as well as the 
intermediate characters of the Tertiary flora of Kamchatka, is 
a new argument in favour of Asia, having formed, witli America, 
one continent at this’ geological period. It is important to observe 
that the 7 'crtiary flora of Sakhalin has more likeness to that of 
Greenland, of Spitsbergen, and of Switzerland, than to that of 
Central Silicria ; thus, out of the eighteen species of Tertiary 
plants discovered by Af. Lopatin on the banks of the Choul5rra 
River (not far from Krasnoyarsk), none were found among the 
Miocene fossils of Sakhalin, whilst the Tertiary flora of the 
fioutheru shores of Lake Ikukal is very like that of S.akhalin 
and of Alaska. To explain these difierenccs Prof. Schmidt 
supposes that the fossil plants which are all described by Ilecr 
As Miocene ought to be considered as belonging to an older sub* 
stage, all the more that: the Sakhalin plant-beds arc very inti- 
mately connected with the marine chalk.which dicy concordantly 
cover. 


CHEMICAL NOTES 

The influence of sewage on potable winters is again being 
discussed, Herr R. Emmerich — in /Hed. CeniraihiaU — makes 
an original contribution to the subject. He has for a long time 
daily drunk from a half to one litre of water from one of the 
Munich brooks which receives sew^age of every kind ; he has 
satisfied himself that there were cases of typhoid in some of the 
houses which drained into the brook. No bad effects having 
followed the consumption of this beverage, Herr Emmerich 
invites other^ experimenters to pursue investigations similar to 
his own 1 The same observer, how'cver, fin els that sewage 
water pro^ces death in rabbits when injected subcutaneously 
in quantities of from 6 to 60 c.c., rabbits of a sinular size 
being killed by the injection of 200 c.c. of distilled water. 
The injection of the residue from the evaporation of 500 c.c. of 
ffcwage water produced strong conviUsions and death in rabbits, 
lie profxjses that suspected water may be examined by injecting 
40 to So c.c. under the skin of a full-grown rabbit ; if no rise 
of letnperature greater tlran i"" occurs, or if death does not 
quickly follow the injection, the unter would probably l^e unin- 
jurioua to human beiugfl drinking it. 

CiTEic add has been formed synthetically by Grimnux and 
Adam* The process, which is described in the Cemtpies rendus^ 

eonalists in forming diohlomcetonic ncid CU,CI— COn<^Q^»jQ 

from symmetrical dichlaracetone, itself produced from glycerin 
through the intermediate stage of dichloriiydrin. By saponifying, 
by means of hydrochloric acid, the sodium salt of dichloracetonic 
acid, citric acid is produced ; this synthesis confirms the generally 
accepted structural formula of citric acid. 

DottBT as to the elementally nature of sulphur is expressed by 
Th* Gross because of recent experimesiU wherein he claims to 
liave produced a block, nonoxidisahle, chemical^ indiflerent 
oubstonca by heating pwfectly pure sulphur with linseed oil, 
diaaolvittg the product in sulphuric acid, ond precipitating by 
•ulpburctted hydrogen. ' 


The influence of very small quantities of foreign substances 
in modifying processes of chemical cliange is a subject of much 
interest to the chemist, although as yet no full explanation has 
been given of this class of phenomena. In the course of his 
researches at high temperatures Victor Meyer has given one or 
two instances of such reactions. Thus he fitids that ferric 
chloride, aluminium chloride, and zinc chloride are decomposed 
with evolution of chlorine at much lower temperatures w^hen 
the v.aponr-density apparatus is previously filled with nitrogen 
gas than when no foreign gas is present. Meyer cannot trace 
any connection between the temperature, or amount of decom- 
position, and the chemical nature of the foreign gas. 

The long-protracted discussion between Berthclot and Wurti 
regai'ding the dissociation of the vapour of chloral hydrate 
appears at length to be closed ; Berthelot admits in the Compkt 
rmdus that the vapour is partly dissociated at joo**, and that if 
the pressure is small the dissociation is probably complete. 

An interesting experiment, and one likely to lead to further 
results, is described by Berthelot in the Comptes retidus* He 
finds that such unstable compounds as ozone, hydrogen peroxide, 
&c., arc not afTccled by sonorous vibrations of the rapidity of 
100 and 7,200 per second. 

M, Mf.unier claims, in Compiet rtndm^ to have produced 
spinel crysl.ils, and thinks he has also produced periclase and 
corimdutn by the action of steam on aluminium chloride, at a red 
heat, in presence of magnesium. 

Among other results accruing' from V. Meyer’s recent deter- 
minalions of vapour densities is the additibn (if six or eight sub- 
stances to the suiall list of gaseous metallic compounds. From 
the densities, and analyses, of these compounds the following 
numbers may be deduced as representing the smaikst possible 
valency of the element placed opposite each number : — lArscnic, 
2 ; cadmium, 2 ; copper, 2 ; iron, 4 ; indium, 3 ; tin, 2 ; zinc, 
2. The formula of stannous chloride is shown by Meyer to be 
Sn^jCl^ at about 700', but .SnClg at 900”. Hence the valency of 
tin varies at different temperatures. 

In the last number of the Ucrlintr Befichtc^n attempt is made 
by Wiebc to trace a connection between the atomic weights of 
elements and the molecular weights of carbon compounds, and 
the coefficients of expansion of the same substances. He shows 
that for many elements the ratio between the reciprocal of the 
number obtained by multiplying the atomic weight of an clement 
into the mean coeflicienl of cubical expression from o" to too*’, 
and the heat required to raise unit weight of the same clement 
from absolute zero to the md ling-polnt, is a nearly constant 
number. For elements crystalising in the [regular system the 
mean value of the constant is 2*6 ; other elements show consider- 
able divergences. For certain dasses of carbon compounds the 

following equation i.s shown to hold : ^ T ^ n. const., where 

A “ molecular weight, a ” mean cubical expansion from 0“ to 
100®, d — density of licjuid compound, T absolute boilinjp 
point, and n number of atoms in the gaseous raolecnie of the 
compound. The constant for the fatty acids and ethereal salts 
is fiom 31 to 3*8, 

In the Pj'oceedin^s of the Asiatic Society of Japan R. W. 
Atkinson gives the results of his analyses of several Japanese 
porcelain clays; these results show that the opinion of H. 
Wurtz, viz., that ]ai>anesc y>orcdaiu is prepared from decom* 
poacd felspatliic rock.s alone, without admixture of kaolin, ix not 
generally correct. Many of the clays analysed by Atkinson 
contained from 54 to 59 per cent, of silica, with a6 to 32 
per cent, of alumina ; others again contained from 73 to 79 

g neent. of silica. In the clays exhibited in the Philadelphia 
xhibition Wurtz found only one containing less than 74*5 
per cent, of silica. 

In a aeries of papers by Nilson, and Nilson and Pettersson, 
in the last number of the Berliner Benchle, important additions 
arc made to our knowledge of the rarer earth metals. The 
existence of ytterbium seems proved. U’hc atomic weight of 
this metal is 173 {mean of seven closcly-agrecing determinations), 
aasuminff Uw formula of the oxide to be TbflO». The chief 
reasons for this formula are the isoworj>hi,sm general analogy 
of the sulphates of ytterbium, erbium, and didymmm ; the close 
analogy between tins selenite of ytterbium and tlie sdcnitiM of 
metals which form oxides of the formula and the nude- 

cular heat and molecular volume of YU1O3 compared with the 
same constants for the group HjOg. 
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Reasons are given for adopting the formula of scandium 
oxide as ScsO,, aiid the atomic weight of scandium is deter- 
mined to be 44*0 (mean of four closely 'agreeing results). Scan- 
dium is undoubtedly identical with MendelejefF^s ckabor. 

The specific heat of beryllium has been determined by 
Nilson -and Pettersson. Between o® and lOO" the specific heat 
is 0*4246 j between o" and 300°, 0*5060. These chemists have 
likewise made a new determination of the combining weight of 
beryllium, and find it to be 4*55, which is a very little Ie.ss than 
the number found by previous ol)servers. They think that the 
atomic weight of beryllium is undoubtedly 13*65, and not 9*1, 
as generally supposed ; oxide of beryllium is therefore Bc^Oa, 
and this metal is not to be placed, in Mendelejeff’s system, as 
the first member of the magnesium group. Neither can beryl- 
lium form the first member of the aluminium group, as suggested 
by Lothar Meyer, Nil sou and Pettersson detail many facts which 
lead them to regard beryllium as the first member of the group of 
ccritc and gadolinitc metals, which comprises the metals, Be, Sc, 
V, La, Ce, Di, Tr, Y^, Y^, Sorct’s x, fer, Tu, Yb. The paper 
contains many most important chemical and physical data con- 
cerning the salts of the metals of this group. 

From the specific heats of the 'oxides of beryllium, scandium, 
gallium, indium, and aluminium, the specific heat of oxygen in 
combination is deduced by Nilson and Pettersson as being 2*3 to 
3*1 ; the mean specific heat of oxygen in combination is 4*0; 
the oxides named arc therefore somewhat anomalous. 


The ^‘molecular volume,’ 


molecular weight of gas, 
sp, gr. of solid 

the various molecules of water of hydration has been recently 
shown by Thorpe and Watts to vary in the magnesium group of 
sulphates ; Nilson and Pettersson obtain nearly the same number 
(8*s) as representing the mean volume of each water-molecule 
in the sulphates of yttrium, erbium, and ytterbium ; but a some- 
what larger number (11*5) for the mean volume in the sulphates 
of cerium, lanthanum, and clidymium. 


PHYSICAL NOTES 

In liquids small particles often show dancing motions under 
the microscope, and similar motions have been attributed to 
dust-particles in air, and accounted for by the shock of molecules 
with the particles. In a recent pajjer treating fully of the move- 
ments of vciy minute bodies [Mumh, /jVr., 1879, p. 389) Herr 
Nageli calculates from data of the mechanical theory of gases 
as to the weight and number and collisions of molecules, the 
velocity of the smallest fungus-particles in the air that can be 
perceived with the best microscopes, supposing a nitrogen or 
oxygen molecule to drive against them. It is, at the most, as 
much as the velocity of the hour-hand of a watch, since these 
fungi are 300 milUon limes heavier than a nitrogen or oxygen 
molecule. The ordinary motes would move 50 million times 
slower than the hour-hand of a watch. Numbers of the same 
magnitude are obtained for movements of small particles in 
liquids. In both cases a summation of the shocks of different 
molecules is not admissible, as the movements are equably dis- 
tributed in all directions. Herr Nageli therefore disputes the 
dancing motion of solar du>t- particle.', and attributes the 
Brownian molecular motion to forces active between the .surface - 
molecules of the liquid and the small particles ; but he docs 
not say how he conceives of this action. 

The ab'^orption of Ii cat-rays by powders has been lately in- 
vestigated by Herr van Deventer {Inaug, Diss. 1879, p. 

78, or WieL BcibLy 6) witliout use of any binding material. 
Under a copper cube keptnt 100^ was brought a thermo -element 
consisting of a brass plate, on the low'ev side of which was 
soldered a piece of bismuth and antimony (parallelopiped shape). 
On the plate w^as strewn tlie pow der to be examinea. A second 
similar element, with thermo -clement lampblackcd, served for 
control. Briefly, the results wTre these : (x) Powdered substances 
in the same physical state have different absorptive power ; (2) 
this depends on the thickness of the absorbing layer : each 
powder has its maximum absorption layer ; (3) quite comparable 
values for the absorption cannot he had, as the thickness of the 
powder layer cannot be exactly determined ; (4) the divergences 
proved in Tyndall’s results with different binding nmterials are 
attributed to his not having taken into account the maximum 
mnission layer ; (5) whether the binding material affects absorp- 
tion, and if so, howq can be demonstrate by the author*s method 
{the clement being painted over with the liquid holding the 
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powder in suspension) t but experiments are here wanting ; (6) 
the author’s series of powders arranged according to absorption 
is quite different from TyndalVs emission series. 

Dr. Puluj observes that if an electric radiometer is worked 
for some minutes and then the circuit is broken, a reversed 
motion is immediately set up, which continues for four or five 
minutes W’itli an enormous rapidity. This he explains by 
assuming that there are really two actions tending to produce 
rotation : the electric reaction between the vanes and the 
molecules, and the heating of the metallic side of the vanes ; 
that these two actions oppose one another, but that at small 
pressures, such as the high vacua, the electrical forces are in 
excess. When however they are brought to an end the beat- 
forces assert themselves, producing the opposite rotation. 

From recent experiments (described in Ann.^ No. 7) 
Herr Heitz concludes that the kinetic energy of the electric 
current in i cubic millimetre of a copper conductor, traversed by 
a current of unit electromagnetic density, is less than 0*008 milli- 
gramme-millimetre. As the kinetic energy is equal to half the 
mass multiplied by the square of the velocity, the mass of the posi- 
tive electricity in i cub-mm. is if z^=imm., 

10 mm., icc., the mass of the positive electricity <0*008 mg., 
<0*00008 mg., &c. The limits here assigned, however, are 
exceeded w^here the densities of the electricity in the materials 
used are as their conductivities. (The experiments were made 
both with straight wires and with spirals, the former giving the 
more reliable results. ) 

The results of theory regarding stationary vibrations of water 
are, in a recent paper [lYicd, Ann.^ No. 7) by Herr KirchhofI 
and Herr Hansemann, compared with those of experiments in 
which a prismatic glass vessel, whose vertical cross-section con- 
sisted of two straight lines meeting at a right angle and equally 
inclined to the vertical, formed part of a i^enaulum, and was 
vibrated by electromagnetic means about that angle as axis. In 
the Journal de Physique (June) M. Lecliat .‘Ntuclies the surface 
vibrations of a liquid in a rectangular vessel, a small vertical 
rod having been adjusted to any point of the surface, and vibrated 
in the direction of its length by an electro ■ magnet ic arrangement. 
The resultant forms were thrown on to a screen by means of a 
reflected beam of light. 

In a recent paper to the Belgian Academy (.^«//,, No. 5) 
Abbe .Spec contends that the spectral line D,), wdth wave-length 
about 588, observed in the chromosphere and protuberances, and 
assigned to a hypothetical body, helium, which some suppose to 
have a fitill more simple molecular constitution than hydrogen, 
probably belongs in reality to this gas. As to its non-reversi- 
bility, he considers that at a very small distance from the chromo- 
sphere the solar hydrogen may be so" far cooled as to be 
comparable to that which we manipulate, and so, unable to 
extingubh waves which it catj no longer produce, just as a 
stretched cord loses the property of vibrating in sympathy if its 
teivsion have been altered. 

Pursuing his researches on the wielding of solid bodies by 
pressure, M. Spring has subjectetl to various strong presages 
(up to 10,000 atm.) more than eighty solid pulverised bodies; 
this was done in vacuo, and in some cases at various tempera^ 
turcs. The results are highly interesting. All the cry.stalUne 
bodie.s proved capable of welding, and in the case of bodies 
accidentally amorphous the compressed block showed crystalline 
fracture ; crystallisation had been brought about by pressure. 
Softness favours the approximation of the jxirticlcs and their 
orientation in the direction of the crystalline axes. The amor- 
phous bodies, properly so called, fall into two groups, one of 
substances like wax {droid bodies), which weld easily, the other 
of substances like amorphous carbon {acirotd bodies), which do 
not weld. The general result is that the crystalline stale favours 
the union of solid bodies, but the amorphous state docs not 
always hinder it. M, Spring says the facts described do not 
essentially differ from those observed when two drops of a liquid 
meet and unite. HardnesB is a relative, imd one may even say 
subjective, term. Water may ap|>ear with a certain hardness to 
some insects, and if our bodies had a certain weight we should 
find the petvement too soft to bear us. Again, prismatic sulphur 
Is changed by compression to octahedric sulphur ; amorpHous 
phosphorus seems to be changed to metallic ; other atnorphotia 
b^ies change their state, and mixtures of bodies react chemically 
if the specific volume of the product of the reaction is amato 
^an the sum of sj)eclfic volumes of the reacting bodies. In aU 
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ca&es thi? body is changed into n denser viiriety_> whence may be 
hifenred that the state taken by matter is in relation to the 
volnme it is obliged to occupy under action of external forces. 
This (M. Spring points out) is merely the generalisation of a 
well-known fact. Some curious results are deduced from it. 
Hie researches described have important bearings on mineralogy 
and geology. 

Mk. R. Crowe of Liverpool communicates to the British 
ymrnaj ^ Bkotegraphy an account of some attempts to photo- 
graph a landscape by the aid of lightning- Hashes. A gelatine 
platei requiring by day an exposure of two seconds, was exposed 
iTom 10.15 1^*45 during which time there were 

130 brilliant Hashes and about half as many minor ones. Most 
of these were in a horizontal direction, and five or six of then 
wore imprinted on the negative. A perpendicular flash which 
struck a church-tower half a mile away was rendered with ex- 
traordinary sharpness end brilliancy. The surrounding objects, 
in spite of the long exposure, were but feebly impressed; 
whence Mr, Crowe argues that though the light of a flash of 
lightning is of a very actinic character, there still is not sufficient 
volume of light to illuminate a landscape or building to allow a 
successful photograph to be taken, Mr, Crowe further suggests 
that an attempt should be made to photograph, for scientific 
purposes of reference, the varied forms assumed by lightning at 
dUTerent times and in different countries. 


GEOGRAPHICAL NOTES 

News has been received from Zanzibar that Capt Carter and 
Mr. Cadenhead, of the Belgian Exploration Expedition, have 
been killed by the chief “ Wrambo,*' This is probably the 
chief Mirambo, who formerly caused so much trouble to 
explorers between Zanzibar and Lake Tanganyika, but of whom 
Mr. Staley gives so good a report in his last work. It was 
Capt. Carter who was so successful in the introduction of Indian 
elephants into Africa. 

The August number of the Geographical Society’s Proceed- 
ings contains Mr. im Thurm's paj>er on his journey in British 
Guiana, already noticed in our columns, but the principal 
feature this^ month is of course the paper on Kuldja by Major 
F, C. H, Clarke, R.A., a well-known military writer on Eastern 
affa^. After a useful historical sketch, Major Clarke deals suc- 
cessively with the geography, orography, rivers, communications, 
towns, population, climate, vegetable prcKlucts, and minerals of 
the region, and fumishcsS much interesting information, collected 
with evident care. This paper is followed l>y an account of M. 
SevertsofTs journey in Ferghana and the Pamir, from a transla- 
tion by M, Alexis Lomonossoff, of the Russian Geographical 
Society, The geographical notes furnish infonnation respecting 
the East African Expedition, the climate of Matabele-laud, the 
recent observations of J>r. Matteucci in Kordofan, and Dr. 
Gerhard Rohlfs’ account of the Tofra oasis. After notes on 
American Arctic expeditions ana the position of the Crozet 
Islands, we have Mr. Whymper*s account of his ascent of the 
famous Antisana mountain in South America, and lastly Mr. A. 
ForresPs own narrative of his journey tlirough North-Western 
Australia. Two maps are given with the present number, one 
of British Guiana, which is very acceptable, and the other of 
the Xuldja district and the Russo-Chinese frontier in Turkistan. 

With the August number of their Herald the Baptist 
Missionary Society publish a map of Equatorial Africa, which, 
though presumably not laying claim to scientific accuracy, is of 
interest as showing what an immense region can be reached by 
m^ins of the River Congo and its affluents. The map is intended 
to illustrate the scheme which Mr. Arthlngton has sketched out 
for the appli^tion of his last munificent donation to the Society. 
The geographical part of this great task consists in the explora- 
tion of the Nkutu and Ikelemba Rivers, the two principal 
tributaries of the Congo from the south, after passing Stanley 
Fool, and the opting of a route towards Lake Albert, along the 
Mbura River, which enters the Congo above Stanley’s Ara- 
wiml. 

M* C. E. DE UjFALVY left Paris in July to undertake a new 
and important journey in Central Asia, He goes in the first 
instance to Orenburg, and thence to INishkeud, where he hopes 
to arrive at the end of next month. He contem^ates staying 
the winter at Samarkand, and will commence hb explorations 
tmlt spring* Hb programme is an extensive One, and embraces 


a considerable part of the Southern Pamir region. In the course 
of hb labours he will visit the Upper Zarafshan valley, Keratcgin, 
Wakhan, Shignan, Badakshan, and probably Afghanistan. The 
return journey will, if possible, be made through Persia and the 
Caucasus. 

News has arrived in Paris that a French mbsion has reached 
Segon Sokkova and has been well received by King Ahmadan. 
M, Soleillet, who is on hb way to Senegal, b not a member of 
this expeditioD, and will proceed by another route to the same 
city. 

The Wemar Ga&Hte states that t)r, Gerhard Rholfs b about 
to set out for Abysslnii^ accompanied by Dr. Stecker, who will 
attempt a new exploration in Central Attica. 

It b stated that a fifth Belgian Expedition b about to start 
for Africa, intended to reinforce the expedition on the Co^o 
under Mr. Stanley. It will be commanded by Lieut. Braconnier. 

The August number of Pe(ermann*s MiitheUungen contains 
an exhaustive article by Dr. Behm on the Island of Rodriguez, 
accompanied hy a very clear map. Bernhard v. Struve discusses 
the question or an inland trade-route through Sil>eria. An ex- 
cellent hydrographical article, with a large-scale chart, on the 
Lower Weser from Bremen to Bremerhaven, fa contributed by 
Oherbau- Director L. Franzius of Bremen. The results of the 
various East African International Expeditions are described. 
The researches of the Danish schooner Zngolf in the seas around 
Iceland in 1879 described by 11 . Wiehmann. 

The London Missionary Society have received intclUgence of 
the safe arrival of their new Tanganyika Expedition at Zanzibar 
on May 29. The party b composed of the Revs. A. J, Wookey 
and D. Williams, with Dr. Palmer as medical assbtant. When 
the last mail left, an efficient leader and some of the head-men 
had already been engaged, and they hoped to start for the interior 
early in July. 

The Church Mbsionary Society are sending out further rein- 
forcements for their Nyanza mission. The Rev. P, O’Flaherty, 
an able Oriental scholar, who was an interpreter 011 Lord 
Raglan’s staff in the Crimean war, left for Zanzibar early in July, 
and will probably accompany the Waj^nda chiefs on their 
journey back to Lake Victoria, Mr. W. E. Taylor, of Hertford 
College, Oxford, who has been trained as a medical missionary, 
and Mr. A. J. Biddlecombc have, we ♦ believe, just startetl for 
East Africa, and will in the first instance join Mr, Copplestone 
at Uyui. 

V Exploration for August 5 contains some interesting extrarts 
from the letters of Col. Prejevalsky, describing the difficulties 
he had to encounter in attempting to reach Lhassa, in which he 
was foiled. The intrepid Colonel has evidently succeeded in 
making considerable natural history collections. 


THE STRUCTURE AND ORIGIN OF CORAL 
REEFS AND ISLANDS^ 

jyAR IVINS THEORy.-^^XynnoQ the voyage of the Beagle 
^ and subsequently, Mr, Darwin made a profound study of 
coral reefe, and has given a theory of their mode of formation 
which has since been universally accepted by scientific men. 

Darwin’s theory may be said to rest on two facta — the one 
physiological, and the other physical— the former, that those 
Species of corals whose skeletons chiefly make up reefs cannot 
live in depths greater than from 20 to 30 fathoms ; the latter, 
that the surface of the earth is continually undergoing slow 
elevation or subsidence. 

The corals commence by growing up from the sh^ow waters 
surrounding an island, and form a fringing reef which is closely 
attached to the shore. The island slowly sinks, but the corals 
continually grow upwards, and keep the upper surface of the 
reef at a level with the waves of the ocean. When this has gone 
on for some time a wide navigable water channel b formed 
between the reef and the shores of the bland, and we have a 
barrier reef. These processes have but to lie continued some 
stages further, when the island will disappear beneath the ocean, 
and be replaced by an atoll with its lagoon where the island once 

**^^Axcording to this simple and beautiful theory, the fringing 

* Abstract of paper read at the Royal Society of Kdinbi^H by Mr. 
John Murray. (Publlshea by permission of the Lords Comnuwioawi of the 
Treasury.) 
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reef /becomes a barrier reef, and the barrier reef ati atoU by a 
ebndnuouj^ process of development. 

o/tAn /V<7ir^ Prof. Semper,^ during his examl* 
htUon of the coral reefs m the Pelow group, experienced gjrCat 
difficulties in applying Darwin’s theory. Similar diflRcultica 
presented themaelvea to the author in those coral-reef regions 
visited dufing the cruise of the Challengir, 

.ThCvObjeot of the present paper is to show, firsts that* while 
it nmt be granted as generally true that reef^forming species of 
coral do not live at a depth greater than 30 or 40 fathoms, yet 
that diere are other agencies nt work in the tropical oceanic 
r^ons by which submarine elevations can be built up front 
very great depths so as to form a foundation for coral reefs 5 
second^ that while it must be panted that the surface of the earth 
has undergone many oscillations in recent gcologfical times, yet 
that all the chief features of coral reefs and islands can be 
accounted for without calling in the aid of great and general 
subsidences. 

a/ Ouamt Islands and Submarim Eltoaiions.^Xi is 
npw known that, with scarcely au exception,* all oceanic idands 
olhpr than coral atolls ai'c of volcanic origin. Darwin, Dana, 
and others have noticed the close resemblance between atolls and 
ordinary islands in their manner of grouping as well as in their 
shapes. In a previous paper the author pointed out the wide 
distnbution of volcanic debris over the bed of the ocean in 
tropical regions, and the almost total absence of minerals, such 
as tiuart?, which are characteristic of continental iand.^ There 
is every reason for believing that atolls are primarily situated on 
volcanic mountains, and not on submerged continental land, as is 
so often supposed. 

Tls^e soundingR of the Tutcarora and Challenger have made 
known numerous submarine elevations : mountains rising from 
the general level of the ocean’s bed, at a depth of 2,5cx) or 3,000 
fathoms, up to within a few hundred fathoms of the surface. 
Although now capped and flanked by deposits of Globigerina 
and Pteropod ooze, these mountains were most probably originally 
formed by volcanic eruptions. The deposits in deep water on 
either side of them w'cre almost wholly made up of volcanic 
materials. 

Volcanic mountains situated in the ocean basins, which during 
their formation had risen above the surface of the water, 
would assume a more or less sharp and pointed outline owing to 
the denuding action of the atmosphere and of the waves, and 
very extensive banks of the denuded materials would be formed 
around them. Some, like Graham’s Island, might be wholly 
swept away, and only a bank with a few fathoms of water over 
it be left on the spot. In ibis way numerous foundations may 
have been prepared for barrier reefs and even atolls. 

Those volcanoes which during their formation had not risen 
above the surface of the sea (and they were probably the most 
numerous) would assume a rounded and dome-like contour,* 
owing to the denser medium in which the eruptions had taken 
place, and the deposits which had been subsequently formed on 
their summits. 

In order to clearly understand how a submarine mountain, 
s?y half a mile beneath the sea, can be built up sufliciently near 
the surface to form a foundation on which reef -forming corals 
might live, it is neccs-iaiy to consider attentively the 

Pelagic Fauna and Flora of Tropical Regions , — During the 
cruise of the Chcdlengtr much attention was paid to the subject. 
Every day while at sea tow-nets were dragged through the 
sutface waters; and while dredging they were sent down to 
various depths beneath the surface. Everywhere life was most 
abundant in the surface and sub-surface waters. Almost every 
haul gave many calcareous, siliceous, and other Algce ; great 
numbei-R of Foraminifera and Radiolaria, Infusoria, Oceanic 
H^pxoa, Mcdusic, Annelids ; vast numl)ers of microscopic and 
other Crustacea, Tunicates, Pelagic Gastcropods, Fteropods, 
H^eropods, Cenhalopods, Fishes, and fish-eggs; larva? of 
Eehiuoderms, ana of many of the above creatures, &c. 

Moat of these organisms live from the surface down to about 
100 fathoms.® In calm weather they swarm near the surface, 

‘ Zsitsckr.fHr Wissen. Zoohgic, vol. xui. p, 563. 

^ New Zealand, New Caledonia, oxkI the Seychellos have primitivo rocks, 
if these can be regarded as oceanic islanda Some of the islands between 
New Caledonia and Australia may havo primUWe rocks, and the atolls in 
thfifttt regions may Ims situated on foundations of this nature. 

s Rroc. Rtiy. Soc. jEdln., i8?0-77, p, 947. 

1 “Volcanoes/’ chap. viii. 

5 and many of the other members of Hmckcre new 

order Ffmodarm, certainly live deeper^ as wo never got them in 
tropics except when the net was sent down to a depth of aoo or 300 fisthoms. 


but when it is they ore to be fouud several lathoma 

beneath the waves. They are borne ol^ in the g^eat oceanic 
currents which are created by the winds, and meeting with 
coral reefs, they supply the corals on the outer edge of the r«af8 
with abundant food. The reason why the windward aide of a 
i*ecf grows more vigorouriy appears to be this abundant supply 
of food, and not the more abundant supply of oxygen, os. la 
generally stated. The Challenger researches showed that ox3fgcn 
was particularly ftbirndant iu all depths inluibited by reef- 
forming corals. . 

When these surface animals die, cither by coming in contact 
with colder water or from other causes, their shells and skeletons 
fall to the bottom, and carry down with them some organic 
matter which gives a supply of food to deep-sea animals. The 
majority of deep-sea animals live by eating the mud at the 
bottom. 

An attempt was made to estimate the quantity of carbonate of 
lime in the form of calcareous Algm, P'oraminifera, Pteropotls, 
Ileteropods, Pelagic Gastropods, in the Kurface-waters. A tow- 
net, having a mouth 12^ inches in diameter, was drugged fov as 
nearly as x'jossible half a mile through the water. The shells 
collected were boiled in caustic potash, washed, and then 
weighed. The mean of four experiments gave 2*545 gmmmes. 
If these animals were as abundant in all the depth down to icx> 
fathoms 03 they were in the track followed by the tow-net, this 
would give over 16 tons of carbonate of lime in this fonn in a 
mass of the ocean one mile square by 100 falhoma.' 

Hat hy metrical DistribuHon of the Calcareous Shells and Skele- 
tons of Surface Organisms* — Although these lime- secreting 
organisms arCiSo abundant in tropical surface waters, their cast-off 
shells and skeletons are either wholly or partially absent from 
by far the greater part of the floor of the ocean. In depths 
greater than 3,000 fathoms we usually met with only a few shells 
of Pelagic Foraminifera of the larger and heavier ldnd.s ; a few 
hundred fathoms nearer the surface they became more nu^rous, 
and we got a few of the smaller kinds and some CoccoUths and 
Rhabdolitbs. At about 1,900 or 1,800 fathoms a few shells of 
Pteropods and Jlcteropods are met with ; and in all depths less 
than a mile we have a deposit in which the shell and skeletons 
of almost every surface organism is to be found. In the equa- 
torial streams and calms the calcareous Algrc, Pelagic Foraml- 
nifera, Ptcropods, and fletcropods are more abundant in the 
surface waters than elsewhere ; and it is in these same regions that 
we found their dead shells at greater depths than in the deposits of 
other parts of the ocean. Another circumstance influences the 
bathymetrical distribution of these surface shells. When there 
is a complete and free oceanic circulation from the top to tho 
bottom, these dead shells are found at greater depths in ^e 
deposits than where the circulation is cut off by submarine 
barriers. 

The agent by which these shells ore removed is, as Sir Wyville 

’ Amoug tho yfcvintiifta of Foranunifara T«cog\>i8pd by Mr. Brady iu tHc 
ChaUrftecr tjic following a Pelagic 

Pamnulina JI2c/iar<iii. HastiM^rina peltxgka, 

„ canarknsiti. Orbrnimi tmivcrsa, 

,, crasm, Globigerinti hnlloides, 

j, Michel hiana, „ of^ /Aiatemtis> 

,, tumitia. , „ sacctilifem (hlnuU), 

Vullettia obtiquilocuiaia. ,, dubia. . ; 

Spkterodifui dthheens. >• rubra. 

Caudeifta nilida. ,, cgugh*bafn, 

Iitastigerm» Murrayi, m - , 

It it the dead shells oc these Pelage Foraminifera wlucb chiefly make up 
the calcarcwiu* orwres of the deep tica. The living shells of aU thos above 
variouea swann k thetrc^cal and sub^tropical- Crater# imr the «arfac^. vft 
i« especially in wve rcjjkmof thoe^iuatotial calms that thb largest and tUtekest 
shelled specimens are fmmil. A8 we go north or south ihtd colder vrater 
they become smaller, and many varieties dtc out. In the surface-waters of 
the Arctic and Antarctic region®, only some damrfed specimeiw of Globiiee* 
ri>ia Av//( 72 V#r are mel with. The author ia unalde to agree with X)r. , 0 ^- 
penter and My, Brady In tWtiVing that these pelagic Foratniidfera also.^vo 
on the bottom. This question was made the subject of careful investigation 
during the cruise. ’J'he shells from the surface and from the bottom #ere 
compared at each locality, and it was found, hy micrometric measurement* 
that surface specimens were as large and a* thick -shelled as any nveraiw 
specimens from the soundings, It is quite tmlikely that the sameiiMlvid^^s 
should pass a part of their lives in the warm sunny sur Face- waters, at a 
temperature of from 70“ to 80' F., and another yatt in the coW dkrk wataiN' 
two or three miles beneath, at a temperature of 30* or 40’ F. The geogra- 
phical distribution of these Pelagic rorttui over the bottom coincides exactly 
with the distribution of the same farms «d tfia Mafysti tluu b to say, both 
cn.the surface and on the bottom the dUtrfi^ion Ig ruled by vorii^-tem- 
pemture. No specimens of these Pelafltc varieileft Were ever outaisMd ffiiin 
kite bottom with the shells filled and sunouoded with sareode* Wherests 
creeping and attached forms (like Tnm«Uulma, BisoorlHna, AaoAtalinOijuui 
some textulwia:) were taken in thisi condition fa almost ayesy 
laat-meationed forms, which wc kneqv Uva on the botMi hswe a diatribtttfan 
quite independent of sttrihee-temperatuie. 
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Thoimoa st^tgfieaited, ctiibocde flcid, AhaI^^ shows that carbonic 
mid, is most «b«tiid»»t in soa-wnter, and especially so in deep 
water. Pteropod and Hetcropod shells are very much lai^ger 
iMtt the Forattthdfera, yet are very much thinner ; and hence, 
fot the quantity of Hme contained in them, they present a nmch 

r rter sorfoco to the action of the sea-miter. This seems to 
the reason all large and thin sheila arc first removed 
from the deposits with increasing depth, and not the fact that 
some Shells are composed of arragouite and some of calcite, as 
has been suggested. 

llrtre is a continual struggle in the ocean with respect to the 
carbonate of lime. Life is continually secreting it and moulding 
it into many varied and beautiful forms. The carbonic acid of 
oceim-waters attacks these when life has lost its hold, reduces 
the Ihne to the form of a bicarbonate, and carries it away in 
solution. In all the greater depths of the ocean these surface 
ahells are reduced to a bicarbonate either during their fall 
through the water or shortly after reaching the bottom, 

In the slullower depths-^n the tops of submarine elevations 
or volcanoes—'the accumulation of the dead Biliceous and cal- 
careous shells i» loo rapid for the action of the sea-water to have 
much effect. I.ong before such a deposit reaches sufficiently 
near the surface to serve as a foundation for reef-forming corals, 
it is a bank on which flourish numerous species of Foratninifera, 
Sponges, Hydroids, deep-sea Corals, Annelids, Alcyonarians, 
Molluscs, Polyzoa, Echinoderms, &c. All these tend to fix and 
consolidate auch a bank, and add their sbells, spicules, and skcle- 
tons to the relatively rapid accumulating deposits. Eventually 
coml'fonning spedes attach themeelves to such Ixmlcs, and then 
commences the formation of 

AMs, — ^Mr. Darwin has pointed out that ** reefs not to 
be distinguished from an atoll migfit be formed ” ^ on Rubmerged 
bonks such as those Itere descrilieri. However, the improbability 
of fto many aubmerged banks existing in the open ocean caused 
him to reject this mode of formation for atolls. As Imre stated, 
recent deep-sea investigations have shown that submerged banks 
are contintiaUy in process of formation in the tropical regitms of 
the ocean, and it is in a high degree probable that the majority 
of atolls arc seated on banks formed in this manner. 

Mr. Darwin has also pointed out that the corals on the outer 
margin of a submerged bank wouhl grow vigorously, whilst the 
growth of those on the central expanse would be checked by 
the sediment formed there, and by the small amount of food 
brought to thorn.® Very pearly in tlie history of such an atoll, 
and while yet several fathoms submerged, the corals situated on 
the central parts would be placed at a disadvantage, and this would 
become greater and greater as the coral plantations approached the 
surface. When the coral plantation was small there was a rela- 
tively large periphery for the supply of food to the inner parts, 
and also for the supply of sediment ; and hence in small atolls 
the lagoon was very shallow, and was soon filled up. For the 
same reasons coral islands situated on long and narrow banks 
have no lagoons, An atoll one mile square has a periphery of 
four miles. In an atoll four miles square — the periphery in- 
creasing in arithmetical j>rogres«ioii and the area as the square — 
we have for each square mue only a periphery of one mue over 
which food may pass to the interior, and from which s<xliment is 
supi^ied for filling up the lagoon. 

With increasing size, then, the conditions become more and 
more favouralde to the formation of lagoons, and as a conse- 
quence we have no large or moderate sized coral islands without 
la^^ons. Tow -net experiments always showed very much less 
Pelagic life (food) in the lagoon waters than on the outer edge 
of the reef, The lagoon becomes less favourable for the growth 
of all the more tnassive kinds of coral as the outer edge of the 
reef reaches the surface, and cuts off the free supply of ocean- 
watera, Many species of corals die.® Much ^ad coral, coral 
reek, and aediment is exposed to the solvent action of the sea- 
water. quantities of Hme are carried away in sohttion 

as a bi^^ttate from lagoon than arc secreted by the ani- 
mals which can still Uve in it ; the lagoon thus becomes widened 
and deepened.* 

On tlm other l^d a vigorous growth and secretion of lime 
takes place cm the outer margins of the roef , and when the 
water outside becomes too deep for teef-forming corals to live, 

* Hseft/* p. tte. * p 

sTlwre an ttohv % in 9 am SnmU liowrt, the waters of 

teceme liMiy m wane WMes wttnsni^ ssl^. 

^ BwpSa^^ls, with Awu ^ 50 foetin ^Ban»- 

"Mp'tocid'vwtKt^ in this 'Way without mbMdeiiee,‘wwre tmutefvos akaurlhs 
snotos Of Bermuda. ^ 


these still build seawards on a talus of their own ASris .*—43110 
whole atoH expands somewhat after the manner of. a fairy 
ring. 

it is not necesaaty to call in disseverment of large atolls in 
order to explain the appearances presented in the Great Maldiva 
group of atolls,^ The coral fields rising from ve^ many ports 
of these extensive submaiine banks form atolls. The marginal 
atolls have from the first the advantage of a l>etter supply cjf 
food. They elongate iit the direction of the margin of the bank 
where the water is shallower than to seaward. Many of these 
marginal atolls have coalesced, and as this growth and coales- 
cence have continued, a large part of the food-supply has been 
cut off from the small atolls situated towards the interior of the 
bank. Ultimately a lar^ atoU-Uke Suadiva atoU would be 
formed. The atolU in the interior would be perhaps wholly 
removed in solution, and the atofl-like character of small mar- 
ginal but now coalesced atolls would be wholly or partially lost 
by the destruction of their inner sides.* A study of the charts 
shows all the stages in this mode of development. 

In the case of the Lakadivh, Caroline, and Chagos archipcia- 
goB we have submarine banks at various stages of growth towards 
the surface, some too deep for reef-forming species of coxal, 
others with coral plantations, but all submerged several fathoms, 
and scattered amongst these some of the oldest and most com- 
pletely^formed>tolls and coral Islatids. It is most diffictflt to 
conceive how these snbmcrMd banks could have been produced 
by subsidence, situated as they are in relation to each other and 
with respect to the perfectly-formed atolls, barrier or fringing 
reefs of the ^oups. 

It is a mudi more natural view to regard these atoUs and sub* 
mej^ed banks as originally volcanoes reaching to various hei|^ts 
beneath the sea, and which have subsequentfy been built up to 
and towards the surface by accumulations or oig;anic sediment 
and the growth of coral on their summits. It is a remarkable 
fact that in all coral atolls which have been raised several 
hundred feet above the see, the base is generally described as 
composed of solid ^limestone, or of various kinds of coral 
evidently deposited after life bad become extinct,” ® This base 
is probably often made up of such a rock as that brought by the 
missionaries from New Ireland, and described by Prof. Liver- 
nidge,* as composed chiefly of Pelagic foraminifera, the same as 
thoHc taken by the ChaUmger in the surface waters of the 
Pacific. 

Microscopic sections of a rock taken from 50 feet below sea- 
level at Bermuda show that a depositiim of carbonate of lime is 
going on. The small shells are filled witli, and the broken pieces 
of shelL and corals are cemented by, calcite. The weUs in coral 
islands rise and fall with the tide, so that the whole atoU is filled 
like a sDonge with sea-water. This water is very slowly inter- 
changed, and by the solution of tiie smaller and thinner particles 
becomes saturated, and a deposition of lime follows. In this 
way wc may explain the absence of many of the more delicate 
shells from some limestones,* 

Barritr Rfefs.^Dwnng the visit of the Challenger to Tahiti a 
careful examination was made of the reefe by dred^ng, sounding, 
&c., in a steam pinnace, both inside and outside the reeS. 
Lieutenant Swire, of the Challenger ^ made a careful trigono- 
iTOlrical survey of the profile of the outer reefs on nix dtflferent 
lines ; and while associated with him in this work tiae author was 
indebted to that officer for many valuable suggestions. 

A ledge ran out from the edge of the reef to about 250 yards, 
where we got a d^th of from 30 to 40 fathoms. It was covered 
with a most luxuriant growth of coral bosses and knobs. 

Between 250 and 350 yards from the edge of the reef 'there 
was gcne’*aUy a very steep and rirregular slope; about 100 
fathoms was got at the Utter distance, and the angles between 
these last-mentioned distances often exceeded 45 degrees. The 
Ulus here appeared to be eompXMMMi of huge masses and heads of 
00ml, which had been tom by the waves from tlie upper ledge 
and piled up on each other. They w'cre now covered wwi 


*JWr. Daprln a applieation of lus theory to Uuiii group— wlnere tho dis 
eeverment of large Molls is called and a destruiXive povrer jiurlbuutd to 
oceanic cuirents, which it is very uahkety ftiey can e w poems— hsw ofren 
been considered unsatisfact^. 

. • ^*.1“ yaking of Bow li^nd. Belcher mentions the fact that sevacal of 
impomts had undergone material change, or were no longer the Miao when 
visitj^ after the of fourteen years. These remadoi paitichbrly 
ti^slets ntuated within the legpon* I could o^elf quote many uuMonoas of 


der 1877, 
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IWing Sponges, Alcyonarians, HydrMds, Polyzoa, Foramimfcm, 

From 350 to 500 jrards from the edge of the reef vre had a 
slope ¥rith an angle of about 30®, and made up chiefly of coral 
sand. Beyond 500 yards the angle of the elope decreased till we 
had at a distance of a mile* from the reef an angle of 6 \ a depth 
of S90 fathoms, and a mud composed of volcanic and coral 
sand, Pteropods, Pelagic and other Koraminlfcra, CoccoUths, 
Ac. 


In the hip>on channel the reefs were found to be fringed with 
living conui and to .slope downwards and outwards for a few 
feet, and then plunge at once to* a depth of 10 or 16 fathoms. 
Many portions of these inner reefs were overhandng, and at 
some places overhanging masses had recently fallen away. 
Everywhere much dead coral rock was exposed to the solvent 
action of the ''sea-water. The reefs of Tahiti are at some 
places fringing, at other places there is a boat passage within 
the reef, and at Papiete there is a large ship channel with islets 
within, and the outer edge of the reef is a mile distant from the 
shore. The island itself Is surrounded with a belt of fertile low 
land, frequently three or four miles wide ; this shows that the 
island has not in recent times undergone subsidence ; there are 
indeed reasons for supposing it has recently been slightly 
elevated. Everything appears to show that the reefs have com* 
mcnced close to the sWe and have extended seawards, first on a 
foundation composed of the volcanic detritus of the island, and 
afterwards on a talus composed of coral dSris and the shells 
and skeletons of surface or^nisnxs.® 

The lagoon channel was subsequently slowly formed by the 
solvent action of the sea-water thrown over the reefs at each 
tide, and the islets in the lagoon channel are portions of the 
original reef still left standing. The reefs ihave extended out- 
wards from the island and have been disintegrated and removed 
behind in the same way as the atoll lias extended outwards after 
reaching the surface. 

Where reefs rise tjuite to the surface, and are nearly continuous, 
we find relatively few coral patches and heads in the lagoons and 
lagoon channels. Where the outer reefs arc much broken up, 
the coral growths in the kgoon are relatively abundant. Where 
the water was deep and the talus to be formed was great, the 
outward growth has been relatively slow,^ and the disintegrating 
forces in the lagoons and lagoon channels gaining in the struggle, 
the reefs would Ijecome very narrow, and might indeed be hroRea 
up. This, however, would admit the oceanic waters and more 
food, and gwwth would again commence on the inner as well as 
the outer sides of the stUl remaining portions. In the great 
barrier reef of Australia, where the openings are numerous and 
wide, the reefs have a great width. Where the openings are few 
and neither wide nor deep (as in lat. 12“ 30') the reefs are very 
narrow and ** steep to their inner side. 

At the Admiralty Islands, on the lagoon side of the islets on 
the barrier reefs, the trees were found overhanging the water, 
and in some cases the soil washed away from their roots. It is 
a common observation in atolls that the islets on the reefs are 
sitnated close to the lagoons. These facts point out the re- 
moval of matter which is going on in the lagoons and lagoon 
channels. 

Etevation aud Mr. I^arwiu has given many 

reasons for believing that those islands and coasts which have 
fringing reefs had recently been elevated, or had long remained 
in a state of rest. 7 'hroughovU the volcanic islands of the great 
ocean basins the evidence of recent [elevations are everywhere 
conspicuous. Jukes has given most excellent reasons for believ- 
ing that the coast of Australia fronted by the barrier reef, and 


* This ledge and steep slope beyond where n depth of 30 or 40 fathoms was 
reached* wan characteristic of a large number of atoll and barrier reefs, and 
seemed due to wave action. Experiments had been made with masses of 
broken coral, and it was found that these coiild (on account df their rough 
and jaaacd sdrfacc) be built up into a nearly perpendicular wall by k-ttiog 
them rail on each other. A talus formed in water deeper than 40 fathoms, 
where there was little, if any. motion, would be diAerent from one formed on 
land. In the Utter c«i« the disintegrating forces at work always tended to 
set tlie talus in motion ; in the former cose everything tended to consolidate 
and W fix the Mocks in the positiomi first assumed. A removal of lime in 
, solution would take place from the Vdocka forming this steep slope, bat except 
in very deep water tnis would not be sufficient to check the outward extension 
of the reef. 

* A dredging in ixij fathoms* close to the barrier reef of Australia (between 
it and Raine Island^ Wive a coral wnd, which was, I estimate* more than 
twiHhirds made up of the shells of surface animals. 

3 Hence in barrier reefs, where the depth outside is very great, we find 
tJic reefs ninning closer to the shore than where the- depth is leas, and conse- 
quently the talus to be formed is smaitier. 


even th« battier reef itaclf, have recently been Xhm 

and Contbotty have given a list of islands in almost evet^y barrier 
atoU region wbicb have recently been elevated.” 

This is what vre should expect. Generally f^peoking, all the 
volcanic regions wMeh we know have in the mam been areas of 
elevation, and we should expect the same to hold good in those 
vast and permanent hollows of the earth which are occupied by 
the waters of the ocean. It must be remembered that probably 
all atolk were seated on submarine volcanoes. Areas of local 
depression are to be looked for in the ocean basins on cither side 
of and between groups of volcanic islands and atolls, and not on 
the very site of these islands. This is what the deep-sea sound- 
ings show if t^y show any depression at ell. Subsidence has 
been called in in order to account for the existence of lagoons 
and lagoon channels, and the narrow bands of reef which inclose 
these ; but it has been shown that these were produced quite 
other causes— by the vigorous growth of the corals where most 
nourishment was to be had, and their death solution and disinte- 
gration by the action of sea-water and currents ^ at those parts 
wWch cannot be, on account of their situation, sufficiently sfup- 
plied with food. 

All the chief and characteristic features of barrier reefs and 
atoUs may indeed exist with slow elevation, for the removal of 
Hme from the lagoons and the dead upper surface of the reefs 
by currents, and in solution by rain aud sea-water, might keep 
pace with the upward movement. 

The most recent charts of idl coral reef regions have been 
examined, and it is found possible to explain all the phenomena 
by the principles here advanced ; while on the subsidence theory 
it is most difficult to explain the appearances and struc- 
tures met with in many groups,* for instance, in the Fiji islands, 
where fringing reefs, barrier rq wr, and atolls all occur in close 
proximity, and where all the^jfber evidence seems to point to 
elevation, or at least a long period of rest. In instances like the 
Gambier group the reefs .rituated on the seaward side of the outer 
islands M'ould grow more vigorously than those towards the 
interior; they would extend in the direction of the shallower 
water, and ultimately would form a continuous barrier around 
the whole group. The distinguishing feature of the views now 
advanced is that they do away with the great and general sub- 
sidences required by Darwin’s theory,^ and are in harmony with 
Dana’s views of the great .antiquity and permanence of the great 
ocean basin, which all recent deep-sea researches appear to 
support. 

Summary , — It was shown (i) that foundations have been pre- 
pared for barrier reefs and atolls by tbe disintegration of 
volcanic islands, and by the building up of submarine volcanoes 
by the deposition on their summits of organic and other 
swiments, 

(2) That the chief food of the corals consists of the abundant 
Pelagic life of the tropical regions, and the extensive [solvent 
action of sea water is shown by the removal of the carbonate of 
lime- shells of these surface organisms from all the greater depths 
of the ocean. 

(3) That when coral plantations build up from submarine 
banks they assume an atoll form, owing to the more abundant 
supply of food to the outer margins, and dhe removal of dead 
coral rock from the interior portions by currents and by the 
action of the carbonic acid* dissolved in sea-water. 

(4) That barrier reefs have built out from the shore on a 
foundation of volcanic 4 ^bns or on a talus of coral blocks, coral 
sediment, aud Pelagic shells, and the lagoon channel is formed 
in the same way as a lagoon, 

(5) That it is not necessary to call in subsidence to explain any 
of the characteristic features of jbarrier reefs or atolls, and that 
aU these features would exist alilce in areas of slow elevation, of 
rest, or of slow 8uV>sidence. 

In conclusion it was pointed out that all the causes here 
appealed to for an explanation of the structure of coral reefs 
are proximate, relatively w^ell known, and continuous! in their 
action. 

1 Voyage of tlie Fly'* vol i p. 335, 

a Pana'A Comb and Coral UlaijdB,*' p. 54s: CotUbouy** '^Bomarks on 
Coral Ftirmailons,*' Jcurn, Htst, l^eaUo SlutcUhury, 

England yonmal. 

» Very strong currants nm out of the entrances into lagoon# and lagoon, 
channels, and when the tow-nci was used in these entrances it showed that 
a Ur» quantity of coral detritus was being carried seawards. 

4 ‘^We may conclude that immense ansas have subsided, to an amount 
sufficient to bury not only any formerly existing lofty tabte-lamh but even 
the heights formed by fractured strata and eruptw matter. — * ‘ Coral 
Reefs," p. 190. 
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THE JAMIN CANDLE 

A new system in addition to those already prominent in the 
extensive field of electric lighting is shortly to be intro* 
duccd into this country in the form of a candle devised by the 
well-known I rench electrician M. Jamin. This invention brings 
with it a considerable reputation, and how far this may be justified 
we shall proliably soon have the opportunity of judging. 

It has not yet hod a trial In England, and until this is done 
we can only rely on the results of cxi>erimcnts, apimrently of a 
not very exhaustive or conclusive character, which have taken 
place in Paris, and which must be accepted with a considerable 
amount of reservation. 

The following description of the new candle is that given by 
M. Jamin himself in his paper to tlie French Academy of May 
31, 1880 I— 

** I have had the honour to submit to the Academy during its 
sitting of March 17, 1879, the principle of a new electric burner. 

** 1 have since succeeded in constructing a practical lamp, 
which I will describe. It rests on a slate base, which can 
be fixed into the globes or lanterns, according to the require- 
ments of the decorations, and which supports at the base a 
gutter of copper, wide, but not very thick, in order to avoid 
shadows, and at the top is a gutter of soft iron, intended to 
lie magnetised and to attract a movable armature or plate. 
The alternating current of a Gramme machine passes first through 
a wire of thin copper folded round the gutter some fifteen or 
twenty times, and which constitutes the directing circuit. In the 
middle of this frame and in the same plane are placed the 
candles or pairs of carbon rods between which the electric arc is 
to play, There are three, but a laigcr number can be inserted if 
the lighting Is to be prolonged. Each carbon rod is iirserted in 
a metal socket, in which they stand vertically, point downwai*ds, 
and are retained in this position by means of a spring, 

** The working offers no difficulties and demands no skill. 
There Is no insulating material between the carbons. Those on 
the right are fixed and vertical ; those on the left, hang freely 
from hinges ; the tops of their supports are conected by a small 
bar, which gives them a movement in common ; the armature is 
attached by a lever to this bar, which it pushes towards the left 
by its weight, which brings the carbons together until one of them 
touches its companion. It is to be remarked that the contact 
will only be made in one of the candles, the longest, or the one 
whose points hong nearest together ; that one will be lighted, 

** The electric current, after having traversed the directing 
circuit, arrives simultaneously at the movable carbons, and can 
return indiscriminately by the three fixed carbons; it passes 
between those which touch, and lights them. Immediately the 
magnetism is made the armature is attracted, the three couples 
of carbons spring apart at the same time, two remaining cold, and 
the arc being established in the third. As long as there is any 
matter to bum it continues maintained at the points by the action 
of the directing current, and necessarily returning to it if any 
foreign cause should drive it away. When the current stops the 
armature falls back, and the contact is re-established ; if it passes 
through again, the carbons are relighted, and spring apart as at 
first. Thus the lighting is automatic, instantaneous, and renew- 
able at will 

When the first candle is consumed, another must succeed it. 
For ^ purpose the left carbon-holder, which remained fixed, 
is jointed at the top and can be displaced, not in the plane of 
the firamc, but perpendicularly. It is pushed by a spring, R, 
which tends to force it away, but it is kept vertical by a wire, n, 
bent round like a hook at Us end, and which slides tightly m a 
receptacle where a spring presses ft. When the combustion of 
the candle has brought the arc up to this point, the wire is 
melted, the carbon-bolder is released, the two carbons spring 
suddenly apart, and the arc ft extimnihed, but immediately re- 
lights in the neighbouring candle. The change is so rapid that 
ftie action is haraly perceptible, and the other lamps in the same 
circttit are not at all affbeted 

Besides, it must be remarked that this substltutioh of a fresh 
candle for the one consumed only happens every two hours, that 


the wire is only melted at its extremity, that it is sufficient to cut 
off the point to bend it again and to draw it a little further from 
its receptacle, when new carbons are to be inserted, and that it 
serves tor a ^cat number of times. One of the greatest incon- 
veniences of electric lighting ft the possible sudden extinction of 
one of the lamps, which immediately causes that of the other 
candles in the same circuit, although they may be in good con- 
dition, Ours arc very little subject to this danger, but it must, 
however, be foreseen and remcilied. For this purpose one of 
my pupils has devised a system, the description of which 
would be too long. Its effect is (l) to open, at the moment of 
accident, a secondary circuit, which continues the current across 
the faulty candle ; (1} to replace the extinguished lamp by an 
canal resistance, which leaves the others in the condition in 
which they were at first. 

** This addition ft very important, as it permits of our lighting 
many or few candles without changing their brilliancy. 

“ To sum up, our lamp contains many essential qualities. It 
lights and relights itself as often as required ; it only requires 
one circuit for all the neighbouring candles ; it replaces auto- 
matically those which are entirely consumed, by new carbons ; 
it enmloys no insulating material which might alter the colour of 
the flame ; and it requires no preliminary preparation of the 
carbons, which considerably diminishes the expense. If at first 
it underwent, like all others, variations of brilliancy that were 
owing, not to the construction, but to the defective preparation 
of the carl>ons, these variations have disappeared since, thanks 
to M. Carre, to whom so much is already due, and who has just 
given to his carbons the necessary solidity.” 

In the summer of 1878 the writer, in conjunction with Mr. 
McEniry, carried out a series of experiments with various forms 
of electric candles for Mr. Robert Sabine ; the result ft embodied 
in his provisional s|)ecification of November 27, 1878, part of 
which runs as follows : — 

My third improvement in regulating the distance between 
the carbon electrodes of a regulator or lamp consists in taking 
advantage of the well-known fact that parallel conductors attract 
or repel each other according as the currents in them go in the 
.same or in opposite directions. For this purpose I place the 
carbons vertically side by side, one of tliem being fixed and the 
other balanced over a fulcrum or centre. Tire frames carrying 
the two carbons form portions of the common electric circuit in 
such a way that when the current circulates the parallel portions 
of the bahinced frame (which carries the movable carbon) are 
deflected and the carbons separated. Tlie degree of deflection 
of the flame depending upon the current, it follows that, should 
from any cause the electromotive force in the circuit increase, 
the frame is thereby deflected more, and the electric arc is 
correspondingly increased in length, which reduces the current 
again and maintains the light more steadily than *when the 
carbons are placed immovably side by side without any such 
adjustment.” 

It is presumed by the writer that M, Jamin 's papier to the 
French Academy of March 17, 1879, explaining the principle of 
his new candle, was the first public notice of it, and it will be 
therefore dearly seen Uiat the part of the apjiaratus which he 
claims as particularly his own, viz,, the directing frame, is in 
reality due to Mr. Sabine, and that while giving every credit to 
M. Jamin for independence of thought, it ft only in common 
justice to Mr. Sabine that he should receive the merit of an idea 
which, in the words of a very flattering notice of the origin of 
Jaminft candle in a recent number of /.a Lumi^re Electrique^ 
constitutes an elegant application of Ampere’s laws. 

Mr. Sabine's arrangement is also of a more simple nature 
than the candle just described, for it not only regulates the arc 
but separates the carbons without the aid of magnetism, and 
this could be as easily accomplished for a combination of three 
candles as for one. 

It ft probable that this latter candle was never constructed 
beyond the experimental stage, but that it could be put into a 

simple and practical form is obvious. 

waving thus shown that the two systems are identical, we will 
turn our attention to the consideration of tlic daims of this jmrti' 
cular form of candle as now perfected and brought forward by 
M, Jamin. 

It ft questionable whether the surrounding frame of wire is as 
efficacious as we are led to believe, but that it exerts a certain 
influence on the electric arc is beyond doubt ; but whether this 
favours the light or acta detrimentally by blowing and exppding 
the arc remains to be proved. Again, the fact of burning an 
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eketric caudk point downwards cannot be claimed as anj^tlung 
new, for the candles of Mr. Wilde have been successfidly n«ea 
in this position and without any directing frame. This latter, 
being or fine wire, must offer a considerable resistance to the 
current, and cannot be overlooked. It is claimed as an advantage 
in this system that the leadiug wires used are of the smallest 
description even for considerable distances, but the same may be 
said of any other system where the current -producing machine 
has a very high cicctromoiive force. I’he size of wire for the 
circuit ib not dependent itixni any jiarticular form of candle or 
regulator, but upon the current-producing strength of the 
machine employed for working the system. 

The automatic lighting and redighting of the Jamin candle 
shows no advance over the means employed by others, nor does 
the insertion of a resistance in the place of an extinguished lamp 
constitute anything new. In any construction of candle where 
the two carbons are separated by the action of magnetism (one 
carbon being movable and attached to an armature influenced by 
an electro-magnet) it is impossible to keep the distances of the 
carbons apart always constant. Any variation in the current 
produces a corresponding variation in the magnetism which 
affects the movable carbon, this being especially the case in using 
alternating currents w'here the carbon must necessarily be in a 
continual stale of vibration from the rapid changes of polarity. 

Those candles of the JablochVoff type are free from Sttdi a 
fault, owing to both carbons being matlc quite rigid iiy the 
iusn fating nmlerial between them, and the distance apart, there- 
fore, being invariable throughout the W'hole length, which conduces 
greatly to the steadiucss of the arc. 

It is probable that the brilliancy of the light may be increased 
by burning the candle point downwards, bit it must consume 
more rapidly than when in the reverse position, as the arc 
w'ould tend to warm the carbon rods throughout their length. 
It is however certain that improvements will be made, and 
that probably tbis system will eventually compete favouraidy 
with others already established, although at present it is diffleuft 
to see much advantage over such candles as Wilde’s, RapielT’s, &c, 

T, E. G. 


SOCIETIES ANT ACADEMIES 

Paris 

Academy of Sciences, August 2.— M. Edm. Becquerel in the 
chair, — The following papers were read : — On the preparation 
of chlorine, by M. Ikrtnelot. The formation of the brown 
soluble couipound (preceding the liberation of chlorine) requires 
not only chlorme and manganese, but a considerable excess of 
hydrocKU)ric acid; it is a [lerchlorised chlorhydrate of man- 
ganese. — On heats of combustion, by M, Bcrthelot. This re- 
lates to the agreement between Thomsen’s results and his own.— 
Synthesis of hexamethyl benzine and of mellic add, by MM. 
Fried el and Crafts. — On human walking, by M. Marey. With 
his odograph he proves that the step is longer in mounting than 
in descending for an unburdened man than for one carrying a 
loarl, for one with very low- heeled, than for one with high- 
heeled shoes, for one with a thick sole prolonged slightly beyond 
the foot than when the sole is short and flexible. It seems as 
though the heel might be lowercxi indefinitely with advantage, 
but soles must not be elongated beyond a certain limit, 
nor made quite rigid. Sometimes (as in ascending) the length of 
the step is increased, and the rhythm retarded ; at other times (os in 
more rapid walking) the step both lengthens and is accelerated.— 
Report on the intcroceanic canal project. (Second Part.) M. 
de l.esHeps’ documents are approved. — On the gallicolar phyl- 
loxera and Phylloxera xmhitnx\ by M, Laliman, — M. Zazareff 
described a battery in which electricity is produced by . pas- 
sage of a solution of glycerine, under pressure, through a 
mixlure of coke and anthracite.— On the theory of sines of 
superior orders, by M. Farkas,*— Researches on the electric 
effluvium (silent discharge), by MM, Hautcfeuille and Chappuis. 
M. Thenard's apparatus (with akemative discharges) is well 
fitted to show the rain of electric fire in various gases. Fluoride 
of sUiciam gives the best effects ; nitrogen comes next ; hydrogen 
and chlorine adso present the phenomenon.— Rescar^cs on 
batteries, by M. D'Arsonval. He indicates two methods of 
obviating tfie comical action which goes on in batteries with 
two liquids wlmn the circuit is open. The first consists ^ use 
of amnxal charcoaL substituted for the sand in a 
battery j the second, in using, as a depolariseTf a Uijuid which 
gives a ^ecipitate by its mixture with the liquid which attacks 
the zinc (there are many ways of doing this; and the author 


mentions some), In the latter case the diaphragm is rendered 
impermeable by means of a conducting and clectrolysable predi- 
patato. — On the optical properties of mixtures of isomorphoua 
salts, by M. jDufot. Lei N be the index of the mixed salt, n 
and »' those of the components, p and pi the numhers of 

equivalents of the two salts; then N = ^ This 

P P 

law is demonstrated, at least, for^ sulphates or the magnesian 
series, — Influence of temperature on tae distribution of salts in 
their solutions, by M. Soret. The concentration of the heated 
part diminishes, that of the cold increases. LTic difference 

f rows with the original concentration, and nearly in proportion, 
ii the scries of the alkaline chlorides the difference is greater 
(for tlie same concentration), the higher the molecular weight of 
the salt. The phenomenon seems to have no relation to Koltt* 
bility of the salt, — ^On the rise of the zero point in mercury ther- 
mometers, by M. Crofts. This rise (through heating) is quicker 
and greater in crystal thermometers than in those of glass without 
oxide of lead ; it is quicker at first, and tends to a limit (with 
healing at fixed temperature). The zero point becomes fixed 
at the new height, when the instrument is kept at ordinary 
temperature and the thermometer becomes more stable, — Devc* 
lopment, by pressure, of polar deetricity, in hemihedral crystals 
with inclined faces, by Mm, Jacques and Curie,— On the pyridic 
bases, by M. de Coninck. — On the heats of combustion of some 
substances of the fat-scrlcs, by M. I.ouguiiiine. — Identity of acute 
experimental septicicmia witli the cholera of fowls, by M. Tous- 
saint. — Formation of new races ; researches in comparative 
o,steology, on a race of domestic oxen observed in Senegambia, 
by M. de Rochebruue. Hie animal — a zebu — is specially dis- 
tinguished by a conical nasal horn. — Action of poison on cepha- 
lopoda, by M. Yung. I'lie effects of curare, strychnine, nicotine, 
&c., arc described,— On a hailstorm at Fari.s on July 30, 18S0, 
by M, Fcrri^re. — On determination of crystallisable sugar in 
presence of glucose and dextrine, by M. Pellet. 

Vienna 

Imperial Academy of Sciences, July 1. — The following, 
among other papers, were read ; — Development and formation 
f>f the glands of the stomach, by Prof. Toldt, — Tuberculosis, by 
Prof. Heschl, — On the absorption of radiant heat in gases and 
vapours, by Herr I.echcr and Herr Pernter. — On on optical 
property of the cornea, by Prof, Flcischl. 
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COLOmS IN ART 

A Hand^o&k fi>r PainUrs and Art Students on the 
Charaeter Use of Colours y their Pennanent and 
Fugitive Qualities^ and the Vehicles proper to Employ, 
Also Short Remarks on the Practice of Painting in Oil 
and Water-Colours, By W, J. Muckley, (London: 
3 Bamifere, Tindall, and Cox, 1880.) 

T hat a book for the instruction of artists as to the 
composition and purity of their pigments is much 
needed can hardly be denied. The difficulty, however, in 
writing such a book is very great ; for it must either be 
very incomplete or contain a large amount of matter 
which but very few artists can understand. And no one 
is competent to write such a book but he who has some 
knowledge of painters* manipulations and a very good 
knowledge of chemistry ; to drop the chemistry and take 
upon faith what has been written about the purity and 
nature of pigments, is hardly the method which should be 
adopted, and the person who does it is not likely lo be a 
very safe guide to the artist, although he may give very 
many useful hints, and state much that is true. To treat 
of colours properly their composition must be described 
and the adulterations to which they are liable should be 
explained, which cannot be done without a certain amount 
of chemistry and chemical terms, and if the persons who 
read a book on pigments know nothing about chemistry, 
how can they be benefited by it ? And this is difficulty 
number two. How is it to be overcome? Why, simply 
by artists learning something of chemistry ? There is no 
other way for it A book so incomplete as that under 
consideration is very misleading, because a person after 
reading it will know but little more about pigments than 
when he began. Of what use is it to know that cadmium 
yellow is a sulphide of the metal cadmium,’* and that 
“emerald green is a preparation of copper,” unless it be 
known that the elements which compose each have a 
decided liking for changing places, and that if these 
pigments are brought into contact the change will 
assuredly take place to the ervtire destruction of the tint 
of both of them? The real truth of the matter is that 
until artists will consent to become, to a certain extent, 
Students of science, they will never get out of their diffi- 
culties, and if they will consent to this, to some of them we 
fear derogatory task, they will find that there is more 
help for them from science than they imagined : chemistry 
wiU lead to physics, and then for the first time perhaps 
many of them will learn what colour is, and what light 
and shade really are, and new views will burst upon them, 
and new methods of using their pigments will become 
necessary, and then pictures will be resplendent with 
naturci*a tints, and transparency will replace opacity, and 
nature will have some chance of being fairly represented. 
There are many artists who ate scientific men, and there 
are others to whom nature has given special powers ; and 
these show by their works that they understand or 
appreciate the true nature of colour and of light and 
shade. Look at Mr. Brett^s sea-pieces ^ is a scientific 
snitk of note), they are bidght| Tumhious, and true to 
nature, although thty my m pltoe painters of the old 
You xxix.^o/|a4 


school, one of whom once, when asked what he thought of 
one of this artist's pictures, was heard to say he did not 
like rocks. As an Illustration of one who lays no claim to 
be a scientific man, take Mr, Herbert's painting of Moses 
in the House of Lords, where bodies of the colour nearly 
of the sandy back ground stand out from it without any 
tricks, with all the vivid distinctness of a stereoscopic 
picture. 

To those who know nothing of chemistry what direc- 
tions can be given for the use of paints which in them- 
selves arc stable, but which cannot be mixed with 
certain others ? It would take a huge volume to record 
all the cases in which they could be used, and to note ail 
the contingencies which might arise to influence them, 
and yet a little sound chemical knowledge would make 
the matter easy and brief. Good champagne is a good 
and wholesome wine, and good old port is a nectar fit for 
the gods, and hock and claret are cooling drinks which, 
with their fragrant bouquets, appeal to the imagination : 
all arc good and wholesome ; but mix them all in the 
same stomach at a great feast, andwhat will be the result, 
"at least in most cases? Vermilion is a good and safe 
pigment, so is cadmium yellow, and so is emerald green ; 
but mix them all together, and what will happen ? Keep 
the emerald green and the cadmium apart by some hard 
and quick-drying vehicle, and all will be well ; allow a 
day's interval to elapse between taking the champagne 
and hock, and port and claret, and no inconvenience will 
be experienced. 

It is very refreshing to read from the pen of Mr. 
Muckley the warning which he gives to artists to restrict 
the number of colours which they employ. It is to the 
use of bright and new tints with which the French colour- 
makers tempt our artists that much of the evil complained 
of is due, and moreover the adulteration practised abroad, 
but rarely in this country, has added to it. Mr. Muckley 
has divided pigments into permanent colours’* and 
“useless pigments.” Speaking of “whites,” he very 
justly recommends zinc white as being permanent, but 
then he speaks of “ flake white *’ as permanent, but con- 
fesses that it loses “ its opacity by age,*' and that “ impure 
air and sulphuretted hydrogen turn white lead ” {i.c. flake 
white) “ to a dirty brown in a short time.’ ’ One would 
hardly rank this among permanent colours. Amongst 
yellows he mentions “lemon yellow ” as not altogether 
trustworthy. Now lemon yellow is chromate of baryta, 
and, like all other chromates, is liable to reduction by 
organic matter, and then, as it becomes reduced, its tint 
changes to green. Although he ranks this pigment 
among “ permanent colours *' he does so with a caution ; 
why then place it in this list? “Aureolin” is also 
included in it ; but very grave doubts are entertained of 
its stability in oil by many artists. It certainly resists 
the action of alkalies fairly well. 

“ Naples yellow,*’ a pigment which portrait and figure 
painters have a great affection for, is now a compound 
made in imitation of the old paint, which consisted of 
antimony and lead ; it was usually some time ago made 
with white lead tinted with some yellow pigments. If 
made with zme white and cadmium, as Mr. Mucldey 
asserts, there is not much danger in using it. 

Amongst the “ useless pigments” which are said to be 

stable" it should be remarked that the whites^ ^ Blanc 
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d^ATfent or silver white)** London and Nottingham 
wMtey”; are both A^te lead, axtd therefore subject to the 
same induentes as flake white*** " Schecle*s green," which 
is an ansenite of copper, can hardly be called a ** stable** 
colour^ “but unnecessary;* 

“ Semi-transparent colours,** Amongst these is placed 
“ cremintr white,.*' Why this should be it is difficult to 
understand, if flake white is to be ranked among per- 
manent colours, for cremintz white is white lead produced 
by precipitation* 

** Prussian blue " is spoken of as not being durable ; it 
ts quite certain that it stands well sometimes, but that its 
hue does often fade. This must surely cause a reflecting 
mind to ask himself how this can be ? The colour is so 
beaut ifbl and useful to the artist that some effort should 
be made to prevent its total e^cpulsion from his palette, 
and here we have an instance of the importance of 
chemical knowledge to the artist. It is impossible in this 
place to go into the question ; it is however manifest if a 
pigment stands well at one time but not at another that it 
must be mixed, in the jatter case, with something which 
does not agree with it. Now this is true ; from its com- 
position Prussian blue is affected by anything which will 
change the slate of oxidation in which part of its con- 
stituent iron is held. Terra verte, for example, is, or 
ought to be, an earth tinted with the protoxide of iron j if 
this is mixed with Prussian blue it will in time change the 
condition of the oxide of iron in the prussian blue, and 
therefore its colour. In concluding these remarks on 
pigments treated of in Mr. Muckley's book one feels 
groat pleasure in being able to state that with the few 
exceptions noticed there is nothing incorrect, only one 
feels how terribly wanting it is in completeness when a 
thoroughly scientific treatment of the subject is required* 
One of the points which artists have to guard against is 
adulteration of pigments ; now this is a thing of constant 
occurrence, where cheap colours are bought, but in this 
work nothing is said about this important matter. How- 
ever well an artist may select his paints, impurities in one 
ov two of them may upset all his calculations and render 
of no value a work which might, if sound, represent a 
considerable sum of money. From, the present position of 
art in this country this is probably the most touching 
way of putting it. It W’ould be well, in a future edition, 
if Mr. Muckley would attend to this, and give some simple 
methods by which the impurities could be detected. 

It is as important to the artist that he should under- 
stand the nature of the vehicles with which he paints as 
the composition of his pigments, and here one wishes 
that Mr. Muckley had gone more into detail, and that he 
had given reasons why such substances as maguilps, 
mastic, sugar of lead, &c,, are so very objectionable. The 
reason why pictures crack is because two or more media 
ore used which dry differently ; if the vehicle employed is 
homogeneous there is no fear of cracking. Maguilp is 
made by mixing linseed oil with mastic varnish, and 
inastic varnish is gum mastic dissolved in turpentine. 
When these are mixed together the turpentine goes to the 
oil and leaves the in a jelly-like condition; the 

whole nuss is then rubbed up together^ and in proportion 
as the mixtui-e is more briew^com^ will the v^de 
be more or less liable to'iifracky because it is made tip of 
substances which take <Metem times in drying. All 


msguilps a^^ Mr. Mufckley is And he Is 

also right advising the use erf amW Varhis^ 
good copal varnish tempered wiUx nut (better with pqipy) 
oil. Ko better media can be used than these, but the 
picture must be painted from first to last with one of 
them, whichever the artist selects, but the amber is the 
best. Six years ago ihe then Professor of Chemistry at 
the Royal Acadetny urged Messrs. Winsor and Newton 
to get amber varnish made, and that firm did so, therefore 
amber varnish has been to be had for that space of time, 
and several artists of distinction, vh., Mr* Brett, Mr. 
Vicat Cole, R,A., and others, bave*painted with it to their 
entire satisfaction ; nor have they complained that it is 
too dark to mix with their lightefr colours. When a 
picture is perfectly hard which has been painted with this 
vehicle, no better varnish can bo used, when required, 
than amber varnish properly applied, that is, in as thin a 
coat as possible. Mr. Muckley speaks of mastic varnish 
blooming, but he does not tell us why it does so. It is 
because the substance is hygroscopic, and taking np 
moisture is the cause of blooming, therefore it should 
never be used. All driers, as he says, are unnecessary, 
they are all ruinous to pictures ; under certain conditions 
crystalUsable driers crystallise out and make the picture 
spotty. It would have been much more satisfactory if 
Mr. Muckley had treated this part of his subject at greater 
length and with greater minuteness ; it is evident that he 
is quite competent to do so. Copal is a name used by 
varnish makers for several kinds of gum, and some of the 
cheap varnishes do not contain any of the better or harder 
gum. The kind used for artists* varnishes is what is 
termed a fossii gum, and is found largely at Zanzibar ; it 
is almost, if not quite, as hard as amber, and almost 
intractable. The best copal varnishes sold by the best 
artist colounnen are, as a rule, made from this gum, and 
can be obtained from them with confidence, U is how- 
ever pleasing to learn that so conscientious and respectable 
a firm as Messrs. Mander Brothers of Wolverhampton 
have undertaken to manufacture vehicles “ in accordance 
with the old formulae supplied by the author." There is 
no need whatever to use sandrac, it is very brittle and 
unmanageable. 

In the work before us “turpentine** is spoken of as 
being, in conjunction with colours, “ detrimental to their 
permanence.*’ Turpentine, which is distilled with water 
from coniferous trees, oxidises and forms a resin, this it 
does most readily in the presence of moisture and sunlight^ 
If then turpentine be kept free from moisture, in a well, 
corked bottle, in the dark, this will not happen, and the 
way to keep it ffee from moisture is to put into it lumps 
of quicklime or fused chloride of calcium ; when so treated 
it may be used with safety. One does not like to have so 
old a friend banished without saying a word in his defence. 
The suggestion made to use oil of lavender is a very good 
one, but it need not displace turpentine, but both must 
not be used together. 

“ The conditions under which a painter commenced his 
education in fonner times were tot^ly different from what 
they arenow.” It would be berter for artif they we^ 
same, though perhaps hot better for art jt^arded an a 
trade* The ptwntings of the oM certainly Imfct 

most of the modem works in this country, h(^h ih merit 
and durability, Mr. Muddey*s moarkt point asft 


vxiiy this'.. part 

The chapter on “ Mixing and Nature of Colours ^Ms 
not as complete Us it should be^ from the almost entire 
absence of chemical illustrations, which on such a subject 
are in valuable* One remark, however, which often occurs 
in this hook is most admirable. ** The painter should 
always make an effort to use as few colours as possible, 
and they should be of the most permanent kind.’' 

On damage to oil-paintings by gas and damp, it is 
stated that painter’s canvas is usually prepared by first 
covering one side of it with a coat of whiting, to which 
glue size has been added. This is hardly a correct state- 
ment of the method employed by the best firms. The 
canvas is treated with size rubbed in with long knives, in 
the jelly form, it is then scraped off as tare as possible. 
This is done to protect the canvas from the disintegrating 
effects of the oil used in the preparation of the surface, 
for oil oxidises and speedily rots canvas, and therefore a 
coat of oil paint would not be, as stated, a protection to 
the back of prepared canvas : better use paraffin, which 
does not oxmisc. Space will not allow a further notice of 
the concluding chapters of this work. One or two points, 
however, seem to require remark. “ If ^darkening of a 
picture is due to some chemical action in the colours 
themselves, which is not unfrcquently the case, the ori- 
ginal condition of the work cannot be restored.” If the 
darkening be due to the action of sulphuretted hydrogen 
or white lead, the whiteness can be restored by washing 
with peroxide of hydrogen. 

In the directions given for painting the walls of the 
painting-room it is advised to use prussian blue, and the 
vehicle to be employed is spoken of as distemper colour. 
Prussian blue is immediately decomposed by lime or 
chalk, and therefore cannot be used with these materials. 

On the whole, one feels great pleasure in recommending 
this book as useful to art students. As has been before 
stated, it is matter for regret that parts of it have not been 
more fully treated, and at the same time it must be ob- 
served that, as regards scientific questions involved in 
the composition of pigments and on their action on one 
another, as well as the adulterations with which they are 
contaminated, the subject is almost wholly untouched, 
and^iwe must look for some further treatise to illustrate 
and explain these points, either from Mr, Muckley orfrom 
some other author. 


A VISIT TO ETNA 

Un Viaggio aW Etna. Del Prof. Orazio Silvestri, di 
Firenze, Presidente del Club Alpino Italiano a CatanLi, 
(Torino ; Ermanno Loescher, 1879.) 

Italian Alpine Club has branches in all the prin- 
^ clpal cities of the kingdom, and a good deal of 
useful work is done every year by its members. The 
work before us is designed not only for the benefit of the 
Club, but to foment and foster a greater taste among 
Italians for exploration, by setting ^before them a history 
of their most famous mountain, and detailing the very 
varied incidents to be met with in a journey to its summit. 
The book is divided into oighi cliaptersj and is furnished 
with an appendix, which <:«>tttain$ a list of the principal 
mohdculcs on the slopes of Etna, with their altitude and 
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position ; the altitude of the principal towns on and around 
the mountain ; and (to prevent imposition) the tariff 
established by the Catanian branch of the Alpine Club 
for the ascent of the mountain, and for vbking points of 
interest on its danks* 

The population of the mountain is rapidly ineVeasitt^r, 
In iSyt it amounted to 314,093, divided between thirty- 
nine cities, towns, and villages. The largest of these*^ 
Catania —contains 84,397 inhabitants ; the smallest— -S. 
Agata di Battiati — 507. 

The firsts chapter of the “ Vi£^io” carries the traveller 
from Turin to Naples, from Naples to Messina, and from 
Messina to Catania. The passing glimpses of Vesuvius 
and Stromboli are described, and the beautiful coast 
scenery between Messina and Catania, which embraces 
the Capo di Taormina, one of the most picturesque spots 
in Europe, The second chapter describes the ascent as 
far as Nicolosi, the last village on the route to the summit. 
In its immediate neighbourhood arc tlic Monti Rossi, 
formed during the eruption of 1669, which is described at 
some length. 

Starting from Nicolosi (Chapter II L), the traveller 
passes over the lava of 1537, and presently enters the 
Eigiom Satvosaj* he notes the numerous groups of mon- 
ticules scattered in various directions, rests at the Casa 
del Bos CO, 23s metres higher than Vesuvius ; and later 
on continues his journey through a region in which the 
vegetation becomes more and more sparse until lie arrives 
at the Casa Inglesc, near the foot of the great cone. Here 
the author bursts out into an Inno alia Natura” impro- 
vised by the poet Mario Rapisardi on the occasion of his 
visit to the summit, and of which the following is a 
specimen 

** Sorridi a noi, sorridi, 

O Dca ! sia die de I'Etna 
T’amiamo ogp invocar, 

O dai pietrosi Tidi, 

Ovc fuggente e pavido 

Scagliossi il poveretto Ad nel mar.*' 

About two o’clock in the morning the traveller leaves 
the Casa Inglese for the summit (Chapter IV.). The 
severe climb up the cone of cinders (angle from 33'’ to 
35'’) is attended by some difficulty of respiration, both 
from the rarity of the atmosphere, and the presence of 
volcanic exhalations. I'he phenomena preceding sunrise 
are described, the gradual illumination of the scene, and 
the projection of the shadow of the mountain over Sicily. 
An account of the appearance of the great crater con- 
cludes this chapter, A description of the eastern flank 
of Etna and the Val del Bove furnishes the matter for 
the two succeeding chapters. The geology of the moun- 
tain is herein discussed ; specially the theory of two 
axes of eruption, warmly supported by Lyell and other 
geologists. 

After resting a night at Giarre, the traveller visits the 
eruptive craters of 1865, passing by the villages of S. 
Giovani and S, Alfio, and through the of Carpi- 

netto, which contains the celebrated Caslagno dd Cmto 
Cavalih A detailed account of the eruption of 1865 
which was minutely studied by Prof. Silvestri, is given in 
this part of tbe book (Chapter VIL). The last chapter 
is a very comprehensive one. It takes the reader com- 
pletely round the northern, western, and southern fianks 
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of tile mountain, by way of Randano, Bronte, Adern^ 
Paterno, and Monte Stc, Anastasia, and so back to 
Catania. Rejections on tbe results of the journey arc 
concluded by a perfervid peroration, in which the author 
reminds us that from the top of Etna we may see nearly 
the whole of that beautiful island which the ancient poets 
symbolised as " La bionda e leggiadra figlia di Cercre e 
del sole/’ and the moderns yet more happily as ‘Ma 
fulgida pcrla delF Italico diadem a circondata da tre puri 
zaffiri; il Tirreno, il Jonio, I’Africano'* . . . 

The book is not illustrated, but it contains a clear and 
very accurate map of Etna, reduced from that of von 
Waltershausen, and with the addition of the eruptions 
subsequent to 1843, Prof. Silvestri’s style, while it is 
accurate and precise from the scientific standpoint, is 
never dull or lagging. He carries his reader with him, 
and excites a genuine enthusiasm, which all who know 
him can well understand. G. F. Rodwell 

OUR BOOK SHELF 

Methods and Theories far the Solution of Problems of 
Geometrical Construction^ Applied to 410 Pwblems. 
By Julius Petersen, 

Text-book of Elementary Plane Geometry, By the same. 
(London : Sampson Low, 1880.) 

Some months since we noticed Prof. Petersen’s " Theorie 
der algebraischen Gleichungen,” and now we desire to 
draw attention to two more works by the same writer. 
The former, in its Danish garb, appeared so long ago as 
the year 1 866, and having been tried and found to be a 
successful text-book, the author naturally desired to offer 
his work to a wider circle of geometers and students. 
The Methods” has been rendered also into French ; it is 
attempt to teach the student how to attack a problem 
of construction.” Solutions in most cases are merely 
indicated, the following up the author’s remarks being 
left to the student or teacher. The first chapter treats of 
” Loci” (method of similitude and inverse figures); the 
second of Transformation of the Figures” (parallel 
translation, replacing, and revolution around an axis); 
the third of *‘The Theory of Revolution/’ with an 
appendix on systems of circles and on the possibility of 
solving a given p^roblcm by the straight edge and pair of 
compasses* It is a work of considerable merit. The 
^'Text-book” we do not value so highly, though there 
are points of interest and novelty about it also ; it con- 
tains besides 228 geometrical exercises. We hail Prof. 
Petersen as a valuable coadjutor in the work of improving 
geometrical teacjiing, and shall be glad if his little books 
meet with a fair measure of acceptance in this country. 
We could point out what we consider blemishes, but in 
the main commend both books. The respective trans- 
lators (both, we presume, Danish students) have done 
their part intelligently, and English students will have no 
difficulty in understanding the language, though they may 
not be able to master the matter. 

Practical Chemistry, The Principles of Qualitative 
Analysis, By W. A. Tilden, D.Sc, (Longmans and 
Co., 1S80). 

Of making books on practical chemistry there is no 
end* If it were necessary that another should be added 
to the list, tlie publication of this little book by Dr. 
Tilden has surely removed the necessity. 

There is no special feature to be noted in this book ; it 
is clearly and accurately written, and proceeds on the 
well-beaten paths. The adoption of a general table 
printed on strong paper and protected by cloth backing 
IS to be commended. 

It is, we think, doubtful whether anything is to be 


gained hy attem^ihg to teach mete otilUhM. ^ 
methods for anamis of mixtures; a more thocon^ 
grounding ja qualitative analysis may, aa a rul^ 
given by limiting the student’s work for some time to 
simple salts^whudi is not such an extremely easy branch 
of analysis as may at first sight appear; then proceeding 
to mixtures of metals with one metal only in each group ; 
then to mixtures of various metals of the same group ; and 
lastly to complex mixtures. 

The detection of acids— even of a simple acid— is 
made, as is usual in elementary text-books, to appear a 
much less difficult undertaking than it really is. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinioHs expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond vnth the writers of redacted rmnuscripts. No 
notice is taken of anonymous communications, 

[The Editor urgently revests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the ap^rance even of com- 
munications containing interesUnc: aim ncn/el facisi\ 

A Rotatory Polarisation Spectroscope of Oraat 
Dispersion 

I HAVE just had an opportunity of trying, ou a fine aurora, an 
instrument for measuring the wave-length of monochromatic 
light in terms of quartz-rotation of its plane of polarisation. My 
apparatus is, as yet, very roughly put together, so that I got no 
measurements of any value, but to-nighta experience has shown 
me that the method, while simple in application, is capable of 
very great accuracy. 

The construction of the instrument will be easily understood 
from the anexed rough sketch. The course of the light i.s with 
the arrows. N is a Nicol, s an adjustable slit, L a lens at its focal 
distance from s, Q a plate of quartz cut perpendicularly to the 
axis, r a double-image prism, and B a small direct-vision spec- 
troscope, which may be dispensed with w’hcn absolutely mono- 
chromatic light is to be examined. 

When the instrument is properly adjusted by daylight the two 
images of s formed by P are jmrts of a straight line, so that e 
gives two spectra side by side. These are crossed by dark bands, 
which are numerous in proportion to the thickness of q, and 
which move along the spectra as N is made to rotate. 

In observing a bright -line spectrum the slit is to be made as 
wide as possible, subject to the condition that no two of the 
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differently-coloured images shall overlap. We have thus a pair 
of juxtaposited rectangles for each of the bright lines, and the 
angular positions of N, when the members of the several pairs 
are equally bright^ are read- off on a divided head, I find by 
trial that a division to a** is quite sufficient* 

A first set of readings is taken with a plate Q (permanently 
fixed in the instrument) 5 or 6 millimetres thick. Then an 
additional plate of quartz too millimetres or more thick is intro- 
duced l>ctween q and l, and a second set of readings j$ taken. 
From the readings with the thin plate we find approximately the 
positions of the lines, and the more exact determlnitton 

is obtained from the r^ings with the thick plate. 

This is the chief feature of the instrument. The actual error 
of any one reading is not more titan 2^, but when a thick plate 
is used the whole rotation may be from ten to twenty or even 
thirty circumferences. By thus increasing the thickness of the 
fluartz jdate very little additional loss of light is incurred, while 
the inevitable error forms a sntaller and smaller fraction of the' 
whole quantity to be measured. 

The graduation of the instrument is to be effected by vezy 
careful measurements upon a hydrogen Geissl^ b^be, and com- 
parison with the kno%Yn wave lengths of the hydrogen lines# 

An observer furnished with this instrument (Which ii not much 
larger than a pocket spectroacope) and wl^ a long rdd of 
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wjili be able toxaekcittteetifto of axiy required degree 

dt a4asttrac3r. I*. G< Tait 

ITw Club House, St. Andrews, N.B., August iz 


Dimorphism of ** Nature ” on June 17 

With reference to the statement in an editorial note in 
Naturi^ vol. axil. p. 317, that one statement of mine “does 
not accord well ” witn Another, I must request to be allowed to 
show that this observation is incorrect. 

I was told by a friend on July zj {five weeks after the event) that 
there had been apparently two issues of Nature of June ty, and 
thatBrof, Allman was intending to wiite to Nature quoting the 
unoorreoted issue (which was unfortunately the one which hod 
been supplied to him) in support of his statement, in Nature, 
vol. xxii, p. 218, which I had declared to be a misconception 
(Nature, vol. xxii, p, 241), viz., that I differed from him as to 
the existence of a mniginal canal in the new medusa. Accord- 
ingly I wrote on July 28 to the editor, requesting him to state, 
*' if necessary,*^ that there had been two issues, and expecting 
that this explanation would be inserted immediately after Prof. 
Allman^s letter, published in Nature, vol. xxii, p. 290. The 
explanation was not, however, given, and it was left to me to 
write my letter of two days later date (July 30), whicli was pub- 
lished in Nature, vol. xxii. p. 316. I had in that two days 
interval '‘ascertained’^ by further evidence that there w’ere 
actually two issues of No. 555 of Nature, and my “great 
surprise” w'as due to the fact that the editor of Nature should 
have allowed Prof, Allman’s letter to appear without offering 
any explanation of the direct opposition between hi.s quotation 
and mine— the cause of which was well known at the printing 
office of Nature. 

It is thus clear that my letter of July 30 is consistent with my 
letter of 'July 28. 'E. Kay Eankester 

[We willingly give space to the above letter, and, accepting 
the interpretation of the former one which Prof. Lankester now 
gives US, we regret having made the observation to which Prof. 
Lankester alludes. We may further add that the insertion of 
the reference. to the letter in question was due to an oversight. — 
Ed.] 


Magnetic and Earth-Current Disturbance 

It may he of interest to point out that a magnetic disturbance 
has just been experienced at the Royal Observatory greater in 
magnitude than any that has occurred for some years. 

On August II, at 10.30 a.m., active disturbance suddenly 
commenced, and continued until midnight, accompanied, as u^iual, 
by the exhibition of earth currents. The magnets were then 
generally quiet until about noon of August X2, when disturb- 
ances of i till greater magnitude began to be shown, continuing 
till 6 a.m, of August 13, During the latter period the variations 
in the magnetic declination and horizontal force w'ere frequent 
and large, especially lietween noon and 4 p. m. , and between 7 
and 9 p.m, IJetween noon and 4 p.m. there wa^; also a con- 
j id^able increase of vertical magnc^c force. During the whole 
period, from noon of August 12 to 6 a.m. of August 13, earth- 
currents were continuous and strong, and especially strong at 
those times at which the magnets wert mod disturbed, 

It seems well at the present time to warn telegraph engineers, 
and especially those concerned in the laying of submarine cables, 
that disturbances of the character of that described above may now 
become not unfrequent as compared with the quietness of recent 
years, I may perhaps be permitted here to refer to a short 
paper, **Note on Earth-Currents,” to be found at p. 214 of vol. 
vili, of the Jeurnal of the Society of Telegraph Engineers, ns 
containing information on the question of magnetic disturbances 
and earth'CurrentSj probably not without intercftt at this time. 

, ^ . William Ellis 

Royal Observatory. Oreenwich, August 14 

P.S.— During the evening and night of August 13 “ 14 large 
magnetic disturbances agiUn occttmed, accompanied as before by 
strong earth-currents, 

Aurora BoresOia and Magnetic Storma 

Tee epoch of grand auroras and magn^ storms has again 
rebEUed, as was evidexkt Arom the te ^ptsqrs «e«n here on the 
evictnbgg ol the lith and i^hi and these are as usual accom- 


panied by an increase in the number and size of tlie sun-spots^ 
and in the development of the solar prominences. The aurora 
on the ttth was grand, but that which followed it on the 12th 
recalled vividly the ma^ficent displays of 1869, 70, and 71. 

On the tath my attention was first called to the phenomenon 
at loh. agm, p.m., when the northern horizon was skirted by a 
bright wmte base terminating in an ill-defined arch, from which 
sprang a large number of broad streamers stretching towards the 
zenith. The bank of white light on the horizon extended from 
about 15’’ E. of N. to 45® W. of N.,and some of the streamers 
attained on altitude of fully 60® or 70’’. The brilliancy of the 
individual streamers was varying rapidly, but there was little 
variety in the character of the phenomenon. 

At loh. 301D. the brightest streamer was 3* W. of N. Ten 
minutes later this brilUant white band of light had moved 
gradually w^eatw'ard, and was some 25** W. of N., when it faded 
away. Some streamers were still more W. of N., and others 
again were sightly E, of N. 

At loh. 4601, there was nothing remaining of the aurora 
except a cloudy whiteness in the north, the rest of the heavens 
being a deep blue. A minute later streamers were again 
appearing. 

At loh. 56m, a very bright streamer formetl ^ E. of N., and 
then a similar band of light appeared s"* W. of N., followed in 
rapid succession by other streamers lo"", 20”, and 45^" W. of N., 
each streamer fading away before the succeeding one became 
very bright. 

At iih. om. a single narrow band of intense white light 
stretched from the horizon towards the zenith, passsing through 
Cor Caroli, 

At iih. 7m. the light in the N. and N.N.W, again brightened 
up, but there was no further appearance of streamert;. 

The magnetic storm that accompanied the aurora of the 12th 
was one of the most violent ever recorded at this observatory, 
and was very similar in character to the magnificent storm 
of 1869. 

On the evening of the nth the magnetic needle was very 
irregular in its movements, but it was only towards midday of 
the I 2 th that the storm really began. I'hc oscillation.? from the 
beginning W’crc very rapid and extensive. The first great move- 
ment began at iih. 34m. a.m., and between 12b. iSm. and 
I2h. 24m, the declination magnet moved i” 6' 45'^ eastward. It 
then returned westward, and at ib. 4m. the reading had increafied 
by 1“ 18' 13". Between 7h, pm, ami 7h. 29m, p.m, the needle 
moved 59' iS’' eastw’ard, when it attained its minimum ; it then 
returned quickly towards the west, .and after a doulde sweep it: 
reached its maximum at Sh. 13m,, the change of declination in 
46m. being i® 27' 23". 

The oscdlalions of the V.F. magnet were as great a.s those of 
the declination. I'he chief maximum occurred at 3h. 40m. p.m., 
and there were three decided minima at about 10 p.m. midnight 
and 2 a.m., the two latter of which were lost from the oRcdUuion 
being too great to be recorded on the photographic cylinder, and 
the first showing a change of i '9 inch of ordinate in 5m. 

The variation of the M.F. m.'ignct was very large, but not so 
remarkable as that of the V.F, 

On the 13th the magnetic storm continued greatly to disturb 
all the magnets, but it w^as less violent than on tbe preceding day. 

Stonyhurst Observatoi7, August 15 S. J. Ferry 


There was a beautiful display of the aurora here last night. 
Between ten and eleven o’clock the streaks extended from the 
horizon to the zenith, llie colour was principally pale blue, but 
a reddish tinge was occasionally discernible. I observed what I 
thought was a lateral movement of some of the streaks, A bright 
spot suddenly made its appearance to the westward of a small 
black cloud, seemed to move slowly eastw^ard nnd disappear. 
There was a slight breeze from the east at the time, but I do not 
think that the clouds were moving sufficiently rapidly to account 
entirely for the phenomcnoi), J. A. B, Oliver 

Sprmgburn, Glasgow, August 13 


A FINE display of aurora was visible here on the night of 
Thursday, August 12, about 10,30. White streamers, stretching 
vertically from the horizon nearly to the zenith, occupied the north- 
west segment of the heavens from the pole to Arcturus. There was 
a narrow bank of doud along the horizon, and I thought at fort 
riiat the streamers might be shadow-jphenpmetui from the sttn ; 
but the hour was too late, and the rapid variations of form and 
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were cbanusteriM^ ol euror^ wbieh in not veir common 
nt tbk eeaeoii of the year, X think* F. 1. Mott 

XXU1| I^cester, Augtt^ 

ft aurora here last night (nth)* Ihere was a 
tpright i^ttk of uniform glow till ii p.m*, when it suddenly 
br^O/iutn etreft^^ aomc of which reached 40'' or 45’'inheig^» 
tlM glow e 4 «ndmg 100® or lao® of the horizon. There 
'v^a«^,no4;^uri ^nua by inidnight it had all faded out. 
1 ^fay,, 4 naWBt i» > .... B.W.S. 

Height of the Aurora 

I SHALL be ffhtd if you will allow me the use of your columns 
to point out uiat there is really less uncertainty about this 
dement than is usually supposed, and that there are two methbds 
of measuring auroral heights which give accordant results. The 
first is that based npon the measurements of the altitude 
and amplitude of auroral arches, mid which gives the results 
mentioned by Mr. Rand Capron. That these results sliould 
have so wide a range is probably owing to the fact that they 
proceed upon an assumption which may or may not be correct, 
viz., that the. arch is part of a circle having the magnetic pole for 
its centre. Still the mean result from tms methyl would seem 
to be reliable, especially if care were taken to exclude doubtful 
measurements from the list. Posdbly we may assume that this 
method gives a height [not far from 100 miles for the Ordinary 
arch, I speak particularly of the white auroral arch with or 
witliout unqoloured streamers that forms, I suppose, 95 per cent, 
of the auroral phenomena visible in this country. These arches 
arc formed for the most part over a portion of the earth con- 
siderably to the (magnetic) north of these islands, but occasion- 
ally they would seem to be formed over our heads. Mr. Capron 
in his work on ** Aurora and thcli* Spectra” mentions one such 
htstance, tliough he a]>pcnds no explanation of the phenomenon, 
but in the course of ten years’ observations I have myself seen 
three such arches. Indeed they are perfectly well known to 
observers in Scotland and the north of England, though I have 
never s’jen them in the south. As early as the year 1S43 
heijjjht of these zenithal arches had been trigonometrically com- 
puted from observations made in different localities in Jiritain, 
with the result of proving them to be at an uniform height of 
70 to 74 miles above the earthd There is much less Uability to 
error in these results than in the determination of the height of 
a meteor, and a single pair of satisfactory obsemtions w'ilf yield 
a value Within one or two miles of the actual elevation. 

That auroral arches are ever formed much below this limit I 
beg leave to doubt, I am aware of the accounts which would 
place them between the eye and natural objects, but such asser- 
tiotis are far from having the weight of accurate measurements, 
and '1 have yet to find a case of a supposed low aurora, the 
evid mcc of which Is above criticism. 

I do not wish to assert that the streamers at ri^ht angles to 
these arches may not be fretjucntly visible at a /css height, just as 
they undoubtedly reach to a much elevation in the region 

where the auroral crown is formed. But to fix either the 
superior or inferior limit is precisely one of those questions 
which wc <^Ti Iiave no liopc of solving by direct measurement, 
slnf^ the length of the streamer varies witli the force of electric 
discharge. This is shown by the fact that in an active aurora 
some streamers extend only a .short distance from the arch, 
while others will climb up to the vanishing point, or crowm. 

To carry these remarks so as to include the question of 
coloured ourorro would oblige me to trespass more upon your 
apace than I am willing to do on tins occasion. 

Orwell Park Observatory, Ipswich John I. Plummer 

,, PirTiall 

V 6w the evening of the 12th a very brilliant fire-ball fell at 
5pm, G.M.T, It was first observed at an elevation of about 
25*’ah!pve the E.S.E. horizon, and its path was inclined at an 
angle of about 35" to the horizon. It was lost iu the mist near 
the south horizon. There was no explosion or noise of any 
kind. The day%ht was still fairly strong, and yet the light of 
the meteor was very daziling, S, J. Perry 

Stonyhurst Obsenratory, August 13 

* I rive these fiswres friwi metnVy» as X have no Ubmty ai himd to which 
to refer, but 1 have no doubt that they art Mricily correct. Mr. Capron 
may perh^ts dhd somehtformattoii on the point in the published works of 
the hue Prof. Phillip who ww on*' of thcj ohserveyg engaged Ip Ihsse 
mve^igations about (he date. I baxe named, nr they may be venm npOft 
fhe first appearance of a aemtbal wch. 


' '.■.AfcmoiftheHtt'Pheaw 

A cnKlOUt phenomenon ms observed here oto iitnsefi^e 
night befc^ Sast, and again In a less degreb last night. 

Booking keross from Sds point to the position of the sun at 
and after settings the Une ot sight crosses about three miles of 
sea, then about me; same distance or rather less of projecting 
high ground, and beyond that many ndles of sea again. On Tubs- 
day (loth) the nm set in a hot haze, and half an notn after there 
appeared on the edge of the projecting land what looked like 
tongttes of flame fifteen to thirty minutes in height, from 

two to four seconds each, and then disappearing in wEiereat 
places, sometimes half a dozen at a time. At same time 
there was more or less of a flickering light along the whole tine 
of projecting land. 

My first impression was that it was an optical illusion, and the 
second that a moor vras on fire behind the ridge, and that these 
were points of flame* The first was negatived by the fact that 
four others beside myself (two of them with very keen sight) 
saw the lights independently in the same places ; and the second 
by the gradual fading of the light as the evening l>ecame darker, 
the ** tongues ” retaining pretty much their relative brightness to 
the general glow until both faded out. 

The day had been extremely hot, and the evening was sultry, 
with motionless air, I iinogme the appearance was due to 
irregular refraction, arising from heated currents of air from the 
cooling land, and that the circumstance of the s/uf of land with 
its currents occurring between the two s*:retchcs of homogeneous 
air over the sea allowed the effect to be seen without being 
masked, as it would have been had there been intervening land. 
But I never saw it before, and don’t remember to have seen it 
described, B. W* S, 

Whitby, August 12 

intellect in Brutes 

Instinct apart, cases of intelligence in animals are very 
numerous, of the affections still more numerous, Comte was of 
opinion that the affections were even more highly developed m 
animals than in men. The dog will lay down life for the man 
he loves, the horse will do so likewise. We have all heard of 
Greyfriars Bobby, if that be the creature’s name. But instances 
crowd on the memory, A few years bock, during a heavy gale, 
a sw’ccp of the 8panker*boom drove the master of a Leith and 
London smack into the sea. Instantly the ship’s dog bounded 
in after, and, sustaining the drowning man, both passed grandly 
into the eternities together, I have known cats who let them- 
selves into the dwelling-house at pleasure, and at least three dogs 
who were wont to deposit the pennies given them on the counter 
of some baker or pastry-cook in return for values received. I 
used to meet on the highway a dog who rode behind his master’s 
groom. 'The hardest trot never seemed to discompose his seat. 
Even birds —not merely trained birds— sometimes display singu- 
lar attainments, I knew a lady who had a singing duck, but 
being one day at a loss for a couple, she sacrificed the songstress 
to make up a pair. One washes that she had displayed a little 
more humanity ; as also a clergyman, not a hundred miles from 
where I sU, who ordered a goose that had evinced the warmest 
attachment to be slain by reason of the poor bird having ftdlowed 
him on the occasion of paying a visit into a friend’s drawing* 
room* 

When a boy I used to spend many a holiday at a farmer’s 
house in the County Armagh. I there experienced ^great kfnd- 
nes#, enjoying myself as mudi as was well xwssible in the open 
air, the garden, and the stubble fields. Besides human bdnj^,':! 
had numerous playmates too in the kine, swine, dogs, fowl, 
horned cattle, and horses about the place, and ind^ was never 
tired in observing their modes of living and acting. The great 
house-dog used often to play with a large hog. They alternately 
chased and faced one ano^er till the hog’s chaps would froth 
again actually with the excitement of the sport. At first I 
supposed that the pig did not like It, but in this I was mistaken. 
One day a strange dog, an immense brpte, made Ms c^;ipcai!fttwe, 
aitd attacked the house-dog, who was evidently 
worst of it, when who should came to the rescue but the 
who instantly jumped on the strange dog’s backi assalUng mm at 
the same time with hoof and tooth. Haoed thus between two 
fires, the stranger beat a speedy retreat, learit^ 'the 
complete masters of the situation. , . ^ - 

I think 1 was about ten years bldwhs# my 
mkjle atw place csfied 
a fewmucs from the MtiUiBy <fOiit!it«^ 
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CharUm^t. la fircmt 

ym i river called the Tall, ivhicb ran into the dose- 
at*haM the Black Water, wldch, 

In turn, eosp^ iteelf iiitto that Itnmanae puddle which hearfi the 
nwne of Xoigh Neaj^ ;,The waters of Lough Neegh, unable, 
by reason or the ohstructions in the Lower Bann, to escape 
rapidly enough th^ ^ up and cause backwater in the 

livers t have nam^, and others as well. The result is the 
periodio iiobd^g of thousands and tens of thousands of acres of 
valuable land, to the immense prejudice of the occupants and 
C0unti7 at lam. The Tall, 1 should observe, was banked or 
dyked up on both sides. In some places, however, the dyke 
had given way, so that at Hood-time — audit was Hooddime at the 
peri^ 1 speak of— the waters of the Tall were awash with those 
of the flooded meads on both sides* There was further a 
rapid current in the Tall, and before it metged into the Callan 
the stream bad to pass under the arch of a bridge wluch it fflled 
to the crown* In fact the Ixittlcments themsdives were nearly 
covered, and the country, as <ar as the eye could reach from the 
position which I at the moment occupied at the foot of the 
lawn, wore the aspect of a sea* At this precise juncture two 
horses, whilom occupants, I presume, of the then flooded meads, 
were to be seen slowly wadii^T in the direction of the TaU* The 
green summit of the dyke was for the most part visible, and 
upon this the poor brutes mounted, in quest, I suppose, of some 
outlet. They had not gone very far wmen, owing to the Irea- 
cherous footing, one of the horses lost his balance and fell, 
rolling over and over into the Tall. He swam on bravely, the 
other horse stretching down at intervals a sympatliising muzzle, 
making indeed repeated efforts to escape, tmt falling b^k each 
time into the surging current. I was alone, surveying the 
transaction, from which I never removed my eyes, with the 
deepest interest, All at once the horse that was on the dyke, 
keeping pace at a sort of half-trot with the other, burst into a 
hand-jrallop, and when he had got sufficiently beyond his 
struggling comrade, bounded himself into the Tall. Swimming 
briskly onwards for a few fathoms, he then made his way out 
through what he must have seen beforehand was a practicable 
breach in the dyke, followed on the instant by his friend, evad- 
ing, not a moment too soon, the submerged bridge, where they 
would have otherwise inevitably gone under. So long as my 
eyes could follow them they dashed onwards at a gallop, throw- 
ing up their exultant heels and flourishing their tiuls across the 
flooded meadows. It is now many years since I beheld this 
astonishing spectacle, which my memory recalls as freshly as if 
it had happened yesterday, awakening, as I think it is well 
calculated to do, serious reflections in r^ard of our mysterions 
associates and the wondrous Powder which has called them into i 
being, and now sustains them and ourselves alike in this transi- 
ted state which we term life. H kn r y M acCokmac ' 

Belfast, August 


«lid conMqueatly enormoU||:.v 4 QCi^^ and conoemed 
in the elfcet# Of .gravity ; the other set, of mucfel peatcr mass and 
slower vciodiy, concerned in the phenomtma c^ It wfll, 1 

think, be so far tolerably evident that if the nHfn?er of the inOre 
minute set of particles be comparatively very great, tltc pressure 
produced by them would be correspondingly great, and therefore 
these particles would be mainW almost exclusively, if thmr 
mtmber were sufficiently great) ^ concerned In producing gratnty* 
On the other hand, on account of the extreme velocity of th^e 
particles, they eouM not apparently be appreciably concerned ip 
the phenomena of light, Anct the molecules or gross matter 
would vibrate amoi^ them without appreciable resistance. For 
it is a well-known o^amical foot that the resistance opposed to 
the motion of a. body in a medium as, the vefocity pf 

the particles of the medium increases* Tt inay be worth observing 
perhaps that this idea of three grades of ^menslons in matter 
(viz. gross nutter, light-caj^ng matter, and grayjflc matter) 
appears to be an old one. Tnus a book was.published in 1S27 
by Dr, Blair, formerly Regius Professor of Astronomy in tln^ 
University of Hdinburgh, entitled ** Scientific ", ,(tb 

which my attention was called by Prof, Tait), where the ideh of 
three grades of dimensions in matter is set forth, and a theory of 
gravity very similar to that of Le Sage expounded. Also Jif, 
Prwost (“Deux Traites de Physique mtJeanique”) expressesj I 
believe, the view that matter exists fundamentally in three grades 
of magnitude, 

It may be rather a curious fact to notice that if the theory, that 
the aether consists merely of finely .sub-divided matter in Uie 
ultra-gaseous state, light being regarded as a vector property 
carried off by the atoms in their passage throngh ,tne open 
structure of the vibrating molecules of gross nutter, as SjUggested 
by the late Prof, Clerk Maxwell, artide *‘^ther," new edition 
of the “ Encycloptcdia Britannica** (/.r., with range of free path 
greater than planetary distance, Nature, vol. xxi. p. 256),® shoUld 
ultimately turn out to be substantially true ; then the term ^'radiant 
matter,'* employed by Mr. Crookes in connection wdth his 
experimental researches, would have Us practical application in 
nature on a large scale — or light would be actually propagated 
by ‘^radiant matter.” If, on an examination of the theory in 
that spirit of good-humoured impartiality representing entire 
freedom from the predilections of any school of thought (ihc 
best guarantee of truth)— the difficulties attaching to it should 
not be considered insurmountable ; then it may be w*o;:tIi re- 
marking that the theory, without violating in the least the 
essential principles of the firmly-established undulatory theory, 
contains nevertheless (in its corpuscular essence) one of the ideas 
of Newton ; so that it would apj^ear that the latter might not 
have been entirely wrong, nor the ujdioldcrs of the opposite 
view completely right, but that a partial reconciliation of their 
rival ideas might be possible, i S. Tolvkr PREST'ON 

London, August 10 


Rndiation.—A Queiy 

In Baily’s experiments with the torsion-rod and two leaden 
balls weigiiing 380I pounds each, it was found that the radiation 
of heat mm iht leaden masses affected the vibrations of the 
torsion-rod. These masses were thereupon gilded, and the 
torsion-rod protected by a gilt box covered with thick flannel, 
and the disturbing influence overcome. How did radiation 
affect the motion 0? the torsion-rod ? F, G. S. 


On n Mode-of Explaining the Transverse Vibrations 
of Light "—The Expression ** Radiant Matter " 

WrraotJT wiping at all to undertate the apparent difficulty 
nptic^by yom'New Zeakmd Mr, J. W. Frank- 

T ■ p, 317) in regard to my paper under 

the ahb^ heamng (I^ATtrRE, vol. xxl. p. 2^6), os it would be 
^ ^ huth ■ to do ^ i T may neverthcloSs call 


hfe athsnriott to a letter of mine (Nature, vol. xxi p. 3691), 
where ap attempt k nmde to tpest the dif^ulty in question, 
Ihn ipbfe is to account for the ofecHmatance (admuting that it is 
by phyaSea! evideime) that the velocity of 
^ of l^rayity be very inuch greater than 


I wiljl merely 


snyind^ heee to nsoapitulating 


one #f the concksfeas (n a-i^ forin, vk., 


to be 


■k: .k^hvto.' a; 




medium for 
particles of 
haVkg very 


Earthquake in Smyrna 


Accounts arc fi'eely coming forward, but they are of pqpular 
interest^ seismological details being scanty. I roust premise 
that in in 1S62 I took great interest in promoting Abyssiman 
w'ells in Smyrna, and that large numbers were put down. When 
the French Company built the quay the new works there were 
similarly supplied, and the result has been that for irnmC years 
the surface and pipe-wells in the parallel Marina and Frank 
Streets have been wanting in water. 

Within a few hours after the earthquake it was noticed that 
both classes of wells, say 600 feet from the sea, were freely 
supplied with water. This fact appears to me deserving of 
record. 

It is said that the earthquake was most felt near the Greek 
Cathedral of St. Photius, at the Three Comers in Frank Street. 
It was here the ground opened in the last century earthquake 
and awallowcd up two men, as I heard by tradition; and I 
always walked across the churchyard in full rcmcmbrajice. 

Or late years «ome kind of a landslip took place on Mount 
Pagus, or the Castle Hill, where Alexander the Great fell asleep. 


* It may be worth noting in connection with thin that (according to a 

prineij^o devetonod :hy Sir W. Thomson, May, J 873) it 

that ff the " cliutic rijridity" of the /af^ffrpamclca woreauch ihnt^y 
fiuffered no appreciakk diminution of velocity at reh(>und front nuM;^r, 
they would hot bn «|^reciaMy concerned in the eflecte of grtivHy (evtU If 
thoh comparaWe tothatof the of partmioa). j... 

* Ahuo inwiciUs papers py the present writer (on the lame 

September awl Kovember, 1877, Tebiwy, iftyd, A^triT and 
1880, ■ , -i- ■ ■ ■ ^ ^ 
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In this new car&quafce «prin|p# «xe said to have burst out m 
the aide of Mount Sipylus. Hyde CU^RKB 

30, St. George^s Square, S.W., August 9 

t 

New Biological Term 

In writing certain parts of a booh on water-beetles, I find my- 
self frequently detnrous of indicating briefly but emphatically 
that some particular genus I may be mentioning consists of only 
a sh^e species. If we take a rational or theoretical view of 
clasemcation rather than au empirical one, it must be admitted 
ttxat a wuus consisting of only one species is almost as great an 
anom^ as a species that siiould consist of a single individual ; 
and a special term to indicate the fact would be desirable. Mr, 
Tascoe nas suggested to me that the expression '* monotypic^ 

g enu*'* meets the want ; but I am not satisfied with this, for in 
le first place it is a phrase, not a word ; and in the second place 
the use of the ‘‘ typical ” interferes with concentration of thought 
by the introduction of an alien suggestion. I therefore propose 
to^iise either the word “autogenus”’ or the word “mouogcnus" 
for the purpose, and on the whole prefer the former, Perliaj>s 
some one else may be able to suggest a better term, and I shall 
be very glad of an expression of opinion on the point. 

ThornnlU, Dumfriesshire D. Sharp 

Depraved Taste in Animals 

VouJR correspondent, Mr. Nicols, draws attention this week 
to what he terms the “depraved taste” for tobacco exhibited 
by several Individuals of that sj^ccies of Phalangi^lida; known 
as the koala. 

Whilst in Australia some years ago I myself remarked the 
sa^ propensity amorist numerous wi/J specimens of the 
^harcolarctos dmreus^ in an abandoned tobacco clearing not far 
and, like Mr, Nicols, I nlso observed that 
no ill effwts seemed to follow the consumpdon of the tobacco 
by the Koal«)e. Now since the Phalangisddse I had the oppor- 
Sr ? ^t^^^serving were perfectly wild, 1 cannot agree with Mr. 
Nicols that their taste for tobacco is a depraved one, although 
the desire for spirits which he mentions is of course dccidcmy 
unnatural. 

These oteervations induced me to make several analyses of 
the ^ Victorian tobacco, with the result of isolating an hitherto 
undiscovered vegetable alkaloid. A detailed account of my 
various experiments is contained in a paper read by me before 
the Melbourne Medical and Chemical Society, and printed in 
the fourteenth volume of the Society’s 7 ransacHons* 

„ , , F. R. Greenwood 

St. Bartholomew’s Hospital, E.C., August 14 

Firing a Tallow Candle through a Deal Board 

Will the writer of “Physics without Apparatus” be good 
enough to specif the conditions of success for the above 

cxD»iment ? C. J. Woodward 

Birmingham and Midland Institute, August 9 

[Set up a §-inch or f-iuch plank of deal in the ground. It 
should be 6^ inches wide, I<am small charge of gunpowder 
into gun wiUi wad. Select a dip candle just fitting bore ; cut 
down to about 5 indies long, with flat eai Be very particular 
to ram it down well ; for if there is air space between iV and the 
wad there is risk of bursting gun. Take care that the rest of barrel 
is clears of bits of tallow. Fire at say 3 yards from plank, 
it yon don t miss aim, there will be a hole iortt, about a inches in 
diameter.— The Writer of “Physics without Apparatus.”] 

V “ X must send his name and address^ 


THUNDERSTORMS^ 

II. 

TJEFORE I can go farther with this subject it is neces- 
^ should give sonte simple facts and 
ulustrati^s connected with ordinary machine electricity. 
These will enable you to follow eadly the slightly more 

Glasgow, by Prof. tab. 


X difiScuIt steps in this port of our sv^ect wiiichT^iii to 
l»;takeiL. ■ . " ; 

Since we are dealing mainly with motion of dectrldt/* it 
is necessary to cdnsi&r to what that motion is doe. Vou 
ail know that wmds> »>. motions of the air, are duo to dit 
ferences of pressure. If the pressure were everywhere the 
■ same at the same level we should have no winds. Similarly 
' the cause of the motion of heat in a body is difference of 
temperature. ’When all parts of a body are at the same 
temperature there is no change of distribution of heat 
Now electricity presents a precisely analogous case. It 
moves in consequence of dinerence of potential. Poten- 
tial, in fact, plays, with regard to electric!^, a part pre- 
cisely analogous to the r 3 le of pressure, or of temperature, 
in the case of motions of fluids and of conducted heat. 
Now the power of an electrical machine maybe measured 
by the utmost potential it can give to a conductor. The 
greater the capacity of the conductor the longer time will 
be required for the machine to charge it ; but no elec- 
tricity passes between two conductors charged to the 
same potential. Hence the power of a machine is to be 
measured by using the simplest form of conductor, a 
sphem, and finding the utmost potential the machine can 
give it, ^ It is easily shown that the potential of a solitary 
sphere is directly as the quantity of electricity, and 
inversely as tlic radius. Hence electricity is in equi- 
librium on two spheres connected by a long thin wife 
when the quantities of electricity on them are proportional 
—not to their surfaces, nor to their volumes, as you might 
imagine — to their radiL In other words, the capacity is 
proportional to the radius. This, however, is only true 
when there are no other conductors within a finite 
distance. When a sphere is surrounded by another con- 
centric sphere, which is kept in metallic connection with 
the ground, its capacity is notably increased, and when 
the radii of the spheres are nearly equal the capacity of 
the inner one is directly as its surface, and inversely as 
the distance between the two spheres. Thus the capacity 
is increased in the ratio of the radius of one sphere to the 
difference of the radii of the two, and this ratio may 
easily be made very large. This is the principle upon 
which the Leyden jar depends. 

It is found that the work required to put in a charge is 
proportional to the square of the charge. Conversely, 
the damage which can be done by the discharge, being 
equal to the work required to produce the charge, is pro- 
portional to the square of the charge, and inversely to the 
capacity of the receiver. Or, what comes to the same 
thing, it is proportional to the square of the potential and 
to the capacity of the conductor directly. Thus a given 
quantity of electricity gives a greater shock the sxnaller 
the capacity of the conductor which contains it. And 
two conductors, charged to the same potential, give 
shocks proportional to their capacities. But in every 
case, a doubling of the charge, or a doubling of the 
potential, in any conductor, produces a fourfold Stock. 

The only other point I need notice is the nature erff the 
distribution of electricity on a conductor. I say on a 
conductor, because it is entirely confined to the surface. 
Its attractions or repulsions in various directions exactly 
balance one another at every point in the substance of the 
conductor. It is a most r«narkablc fact that this is 
always possible, and in every case in one way only. 
When the conductor is a single sphere the distribution is 
uniform. When it is elongated the quantity of electricity 
per square inch of its surmce is ^eater at the ends than 
m the middle ; and this disproprodon is greater the greater 
is the ratio of the length to the transverse diameter. 
Hence on a very elongated body, terminating in a pdihL 
I for instance, the electric density— that is> the quaaiti^ 

I per square inch of surface— may li exceedingly 
pomt while small everywhere dw. Now in proportion 
the square of the electric denshy is the outward 
of the electricity tending to escape by forcing a 
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tliit I umundb^ air. It appears from e)merl- 
meuts Pa tlie small sduie utiiich we can make with an 
deetrical i)ti^ electric density requisite to 

fprce a pas^ge throufi^ the air increases under given 
drtumstahc^; at first approximately as the square root 
pf the ^stance which has to be traversed/ but afterwards 
mch more Jdowly, so that it is probable that the poten- 
tial required to ^ve a mile-long flash of lightning may 
not be of an order very much higher than that producible 
in our laboratories. 

But from what I have smd you will see at once that 
under similar circumstances an elongated body must have 
a great advantage over a rounded one in effecting a dis- 
charge of electricity. This is easily proved by trial. 
[The dectric machine being in vigorous action, and giving 
a rapid series of sparks, a pointed rod connected with 
the ^ound was brought into the neighbourhood, and the 
sparse ceased at once,] In this simple experiment you 
see the whole theory and practical importance of a light- 
ning conductor. But, as a warning, and by no means an 
unnecessary one, I shall vary the conditions a little and 
try again. [The pointed rod was now insulated, and pro- 
duced no observaoie effect.] Thus you see the difference 
between a proper lightning-rod and one which is worse 
than useless, positively dangerous. There is another 
simple way in which I can destroy its usefulness, namely, 
by putting a little glass cap on the most important part of 
it, Us point, and thus rendering impossible all the benefits 
it was originally calculated to bestow. [The pointed rod 
was again connected with the ground, but furnished with 
a little glass c^. It produced no effect till it was brought 
within four or five inches of one of the conductors of the 
machine, and then ^arks passed to it.] You must be 
strangely well acquainted with the phases of human per- 
versity if you can anticipate what I am now going to tell 
you, namely, that this massive glass cap, or refdhr^ as it 
was fondly called, was only a year or two ago taken off 
from the top of the lightning-rod employed to protect an 
important public building, {The repeller was exhibited. 
It resembled a very large soda-water bottle with a neck 
much wider than the usual form.] From the experiments 
you have just seen it must be e/ident to you that the two 
main requisites of an effective lightning-rod are that it 
should have a sharp point (or, better, a number of such 
ints, lest one should be injured), and that it should be 
excellent communication with the ground. When it 
possesses these, it does not require to be made of excep- 
tionally great section ; for its proper function is not^ as is 
too commonly supposed, to parry a dangerous flash of 
lightning : it ought rather, by silent but continuous 
gaining, to prevent any serious accumulation of electricity 
in a cloud near it* That it may effectually do this it must 
be thoroughly connected with the ground, or (if on a ship 
or lighthouse) with the sea. In towns this is easily done 
by connecting it with the water mains, at sea by using the 
copper shcatmng of the ship, or a metal plate of krge 
surface fully imriiersed* Not long ago a protected tower 
was s^ck by lightning. No damage was done in the 
in^ior, but some cottages near its base were seriously 
injured. From a report on the subject of this accident it 
^pears that the lower end of the lightning rod was 
several feet into the solid rock 1 Thus we see, 
in the words of Arago, how ** False science is no less 
^gerous than complete ignorance, and that it infallibly 
leads to conmuences which therie is nothing to justify.^' 

Tlpt the ligntnirtg-rod acts as a constant drain upon 
the dhatge of neighbouring clouds is at once proved when 
th^e is, accidentaUy or purposely, a slight gap in its 
continuity. This sometimes happens in ships, where the 
rod consists separate strips of metal inlaid in each 
portion of the mast If they are not accurately fitted 
together, a perfect torrent off sparks^ almost resembling a 
cOntlhdaus arc of Ught, is .seen pass between t&m 
MienOm a thunderstorm is in the neighbourhood. 


1 cannott pass from this subject without a remark upon 
the pubfrfc as well as private duty of having lightning-rods 
in far greater abundance than we anywhere see them in 
this country* When of proper conducting power, properly 
pointed, properly connected with the ground and with 
every large mass of metal in a building, they afford abso- 
lute protection against ordinary lightning—every single 
case of apparent failure I have met with having bwn 
immediately traceable to the absence of one or other of 
these conditions. How great is their beneficial effect you 
may gather at once from what is recorded of Pieter- 
maritzburg, viz., that till lightning-rods became common 
in that town it was constantly visited by thunderstorms 
at certain seasons. They still come as frequently as ever, 
but they cease to give lightning* flashes whenever they 
reach the town, and they l^gin again to do so as soon as 
they have passed over it. 

A knight of the olden time in full armour was probably 
as safe from the effects of a thunderstorm as if he had 
had a lightning-rod continually beside him ; and one of 
the Roman emperors devised a perfectly secure retreat in 
a thunderstorm in the form of a subterraneous vault of 
iron. He was probably led to this by thinking of a mode 
of keeping out missiles, having no notion that a thin shell 
of sou copper would have been quite as effective as 
massive iron, But those emperors who, as Suetonius tells 
us, wore laurel crowns or sealskin robes, or descended into 
underground caves or cellars on ' the appearance of a 
thunderstoim, were not protected at all. Even in France, 
where special attention is paid to the protection of build- 
ings from lightning, dangerous accidents have occurred 
where all proper precautions seemed to have been taken. 
But on more careful examination it was usually found 
that some one essential element was wanting. The most 
common danger seems to lie in fancying that a lightning- 
rod is necessarily properly connected with the earth if it 
dips into a mass of water. Far from it. A well-constiiicted 
reservoir full of water is not a good ** earth for a 
lightning-rod. The better the stonework and cement the 
less are they fitted for this special purpose, and great mis- 
chief has been done by forgetting this. 

A few years ago the internal fittings of the lighthouse 
at Skerry vore were considerably damaged by lightning, 
although an excellent lightning-rod extended along the 
whole height of the tower. 

The real difficulty in these situations, exposed to tre- 
mendous waves, lies in effecting a permanent communica- 
tion between the lightning-rod and the sea, But when 
this is done the sea makes far the best of ‘^earths.” 

When a lightning-rod discharges its function imper- 
fectly, either from insufficient conducting power or be- 
cause of some abnormally rapid production of electricity, 
a luminous brush or glow is seen near its point This is 
what the sailors call St. Elmo's Fire, or Castor and 
Pollux. In the records of mountain climbing there are 
many instances of such^discharges to the ends of the alpen- 
stocks or other prominent pointed objects. One very 
remarkable case was observed a few months ago in Swit- 
zerland, where at dusk, during a thunderstorm, a whole 
forest was seen to become luminous just b^/or^ each flash 
of lightning, and to become dark again at the instant of 
the discharge. 

Perhaps the most striking of such narratives is one in 
the memoirs of the Physical and Literary Society of 
Edinburgh, on Thunder and Electricity, by Ebenezer 
McFait,M.D. 

Tlie destructive effects of lightning are familiar to all of 
ou. All the more ordinary effects can easily be reproduced 
y the help of Leyden jars on a small scale. How small 
you may easily conceive when I tell you that a three-foot 
spark is considered a long one, even from our most 
powerful machine^, while it is quite certain that lightning 
flashes often exceed a mile in length, and soi^unes 
extend to four and five miles. One recorded ohs^ation^ 


by 4 ;t^ ifieemt to imply » ^iscbatfe 

«^treo struck by a vioitent discharge it is visually 
spite up iatei^lly nwro ^brea. A more uno^atc 
umy xupttu^ the channels through i^hiiqh the 
sap iipvKSy and ^hhs thh tree may be killed without svmer^ 
ing ^jLuy japimrenit^^ These resuUs are 

usually ass^ed to the sudden vaporisation of moisture, 
and'tfo idw is probably accurate, for it is easy to burst a 
very sh^ong glass tube if we fill it with water ^rnd dis- 
chai||^;a jar by means of two wires whose' extremities are 
plaeed in the water at a short distance from one another. 
The tube bursts even if one end be left open, thus ahow- 
ing^tlmt the extreme suddenness of the explosion makes 
it ,aOt in all directions, and not solely j;m that of least 
resistance. When we think of the dabget of leaving even 
a few drops water in a mould into which malted uron is 

to be poun^, we shall find no difficulty in thus account- 
ing for the violent disruptive effects produced by lightning. 

Jffeated air is found to conduct better than cold air, 
probably on account of the diminution of density: only. 
Hence we can easily see how it is that animals are often 
killed in great numbers by a single discharge,, as they 
craved together in a storm, and a column of wmm air 
riset from the group. 

a thundercloud the danger seems' to be much 
leas, than outside. There are several instances on record 
of travellers having passed through clouds from which, 
both before and after their passage, fierce flashes were 
seen to escape. Many remarkable instances are to be 
found in Alpine travel, and specially in the reports of the 
engaged in the survey of the Pyrenees. Several 
times it is recorded that such violent thunderstorms were 
seen to form round the mountain on which they were en- 
camped, that the neighbouring inhabitants were surprised 
to see them return alive. 

Before the use of lightning-rods on ships became 
general great damage was often done to them by 
UglUning. The number of British ships of war. thus 
wholly destroyed or much injured during the long wars 
towards the end of the last and the beginning of the 
present century is quite cornparable with that of those 
lost or injured by .gales, or even in battle. In some of 
these cases, however, the damage was only indirectly due’ 
to lightning, as the powder magazines were blown up. In 
the |)owder magazine of Brescia, in i769,Iightning set fire 
to over 2,000,000 lbs. of gunpowder, producing one of the 
moat disastrous explosions on record. 

A powerful discharge of lightning can fuse not only bell 
wires, but eyen stout rods of iron. It often permanently 
inaghctiBe^ steel, and in this way has beep the cause of 
the loss of many a good ship ; for the magnetism pf the 
compass-needles 1^ been sometimes destroyed, sometimes 
reversed> s<Sfm«^imes fo altered that the compass pointed 
can and west And by the magnetisation of their steel 
paris the chronometers have had their rates seriously 
altered* Thus two of the sailoris most important aids to 
navigation have been simultaneously rendered useless or, 
what is worse, misleadmg ; and this, too, at a time when, 
because of clouds, astronomical observations were generally 
impossible. All these dangers are now, however, easily 
and all but completely avoidable. 

A yieiy singular effect of lightning sometimes observed 
is the piercing of a hole in a conductmg-plate of metal, 

roof. In such a case it is 
in variably found that a good conductor well connected 
with'lhe to the metal sheet at the 

partperiforated^ 

{To bt cotUimed.) 


HUMAN IIVmRNATJON 
TANNER is scarcely ofr the field when another 
^ physiological wonder breaks out in the forth vof a. 
sleeping girl oiGrambke, near to Bremen. This young 


;a pfofoqrMi ahmkberi^ 

msting rm her never a^ing ^ 

awalb^ngliqhald food when it iir put into her 
trance an. averii;^ of fifty days, dux^ vyhl^ itifip 
sheis pale^ but ddes hdt lpae m wfti^ Her sleep 
catalytic m tbd|irQper sense of the term, inasrnuchlas ^ 
is sufficiently Gonsciotw to swallow, and presents hone ^ 
the indications of death. She merely sleeps. Instanbea 
of this kind are not so uncommon as those of true ca& 
lepsy, though some of them are sufficiently remarkable* 
In the Transaottons of the Royal Society Dr. W- Oliver 
has recorded the history of an extraordinary sleeping 
person named Samuel Chilton of Tlnsbury, near Badi, 
who, on May 13, 1694, being then “of robust habit of 
body, not fat, but fleshy, and a dark brown hair,*' hapK 
pened, without any visible cause or evident sign, to 
fall into a very profound sleep, out of which no art 
used by those who were near him could rouse him 
until after a month’s time; then he rose of him- 
selfi put on his clothes, and went about his business 
of husbandry as usual; slept, could eat and drink as 
before, , but spoke not one word till about a month 
after. In 1696, on the 9th of April, this youth fell 
off to sleep again, and although . a heroic apothecary, 
Mr. Gibbs, bled him, blistered him, cupped him, and 
scarified him, he slept on for seventeen weeks, waking 
up on August 7, not knowing he had slept above a 
night, and unable to be persuaded he bad lam so long, 
until going out into the fields he found everybody busy 
getting in the harvest, and then remembered vciy well 
that when he fell asleep they were sowing of the barley 
and oats which he now saw ripe and ready to be cut 
down. For six weeks of this sleep he had fasted, but 
afrer he awoke he went to work in his ordinary way, and 
continued to work until August 17, 1697^ when, .after 
complaining of shivering and cold in his back, and 
vomiting once or twice, he fell into one of his long sleeps 
once more, and being visited by Dr. Oliver and many 
others, was subjected to further bleeding and extremely 
sharp treatment indeed, but without being rouse4»- So 
he lay sleeping until November jp, when he awoke, said 
he “felt very well, thank God,’’ ate some bread and 
cheese, and dropping ofi* still another time, slept on until 
the end of January, 1698, and “then waked perfectly 
well, not remembering anything that happened all .th& 
while.” He was observed to nave loat; flesh, hut 
complained of being pinched by the cold, and ptewtly 
fell to husbandry as at other times. The known pheno- 
menon that is nearest to this is hybernation in som^ of 
the inferior animals ; but it is worthy of remark that 
the persons affected take food unconsciously when |t la 
offered them, the lower nervous centres seeming tn 
remain in a continued state of activity. 

' 1 

PHYSICS WITHOUT APPARATUS^ 

HI. 

T he laws of the behaviour of liquids, their pressure 
and their flow, are very readily demonstiuted without 
specisd apparatus by the aid Of simple articles of every- 
day use. First amongst the laws of liquid pressure comes 
the all-important prindple that the pressure exerted Imt A 
liquid at any pdnt is proportional to the depth, beu>w 
the surface, of the point under consideration. Thin 
pressure is exerted upwards or downwards according (0 
circumstanocs. We Can show first a case of pressifre 
exerted in an upward direction. Take fhe glass chimney 
iof a lamp, that of a paraffin-lamp w^ill answer, thbugb 
the^traighter form of ihimney used in an -Argiuidc^^ 
'S^llber kSnp is preferable. Cut out wkh 0 pair ^ 
adrcular disk of stout cardboard^ 
it by means of a drop of seaiihg^ms^ 
ialio with a deep di^ of water. Suck a glass at m 

? * Oa«Uim«dfromp..S4|.' . 





answer ca^tally 
; out if no i&tp glass vessel is available, 
a patt or ti® of $tono-'Waro or of tin-ware will serve the 
purpose. Hie disk' tg eafd should be pressed against 
lower ond of ihe lamp-chimney <as in Fig. 8) by 
pulling up tbe thread through the glass tube. If it is 
chin Toe^erOd ‘ihtd: water in the glass trough, the 

mjward force bf the ^ter Outside pressing up against 
Che card di^ wil) keep it against end of the lamp- 
glass« ' The deeper it is plunged the more tightly is it 
prewed up a^inst the end of the tube, for the pressure 
of cbe U^uid becomes greater and greater as the depth 
of the 4isk below the surface is increased A case of 
downward pressure is even more simply slw^n. Take 
die laxnp-chimney in your hand and hold it vertical as 


time pidng it to theboUom of thC;glass byrncahsof soft 
bees^*‘Wax or of a little stiff tallow. Now pour in some 
water from above. At first the disk is held on by the 
wax, and you may pour in water until the chimney is 
perhaps half full But as you go on pouring in water the 





on ppddng a tUp in a lower storey the water rushes out 
with Very gtea", perhaps, that we cannot 




possibly stop it with our hand, however tightly we press 
)t against the mouth of the tap. 


.'fp 





depth of tlie water inside gets greater and greater, and 
the pressure exerted by the column of liquid becomes 
also greater, until the adhesive force of the wax is over- 
come, and the water bursts off the card and rushes out. 
This; second experiment may be combined with the first 
one, as is shown in Fig- 8. After having lowered the 
cnaj^y iamp-chimziey closed by the card disk into the 
fo^h of water, slowly pour in water into the inside. 

^ (he l^^ of the water outside i$ higher than 
giat bf the i^er in^de, the outer pressure upwards will 
be greater than the inner pressure downwards ; but as 
water has been poured in to raise the 
innet levid. 'to that outsidei the internal and external 

drops are 

added inside the card will forced away. The fact that 
depends won the height of the column 
Of %ad th^aj us in the 

for 

the Icistem is at tbb of the hodse we find that 





Another important law of liquid pressure, not sb e^y 
of illustration without apparatus, is the famous pHttciple 
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of Pascal^ that when a liquid is put into a closed vessel^ 
md then subjected at any point to a pressure, this pres- 
sure is transmitted equally in i|)i directions. If the vessel 
he a strong one and provided with two movable pistonSi 
a large and a small one, the area of the large piston 
being many times as great as that of the small one, any 
r)ressure exerted upon the small piston to the liquid wifi 
be transmitted equally over equal amounts of surface, 
and hence the total pressure on the large piston will be 
fnany times as great as the original force, just in pro- 
portion as its area is greater than that or the small 

iston. This is, in fact, the principle applied in the 

ydraulic press of Bramah and in the hydraulic ma- 
chinery of Sir W. Armstrong, by which heavy bridges, 
dock-gates, and elevators are set in motion. The writer 
of this article, when sore-pressed to devise an experi- 
mental illustration of the principle of the hydraulic press, 
contrived the following arrangement. The lid of a coffee- 
pot was removed and a piece of sheet- indiarubber was 
tied tightly over the open top. Into the spout a piece of 
lead-pipe about six feet long was inserted, firmly fixed 
with sealing-wax, and then turned up vertically. The 
pot was filled with water, and a heavy book placed upon 
the top. Water was poured into the lead tube until it was 
filled up to the top. A column of water six feet high 
affords a pressure of nearly three pounds per square inch, 
and this, exerted over the whole area of the rubber- 
covered top, gave a sufficient total pressure to raise the 
heavy book. 

The air also possesses weight, and exerts a pressure 
which may be upwards or downM^ards according to cir- 
cumstances. Let a wine-glass or a tumbler be filled full 
of water and a thin card &id upon the top of it, so that 
bubbles of air are excluded. Now invert the whole, 
pressing the card lightly on to the glass during the 
operation, to prevent accidents, and it will be found (see 
Fjg, 9) that tne w-ater will remain in the wine-glass, and 
win not fall out. In fact the pressure of the air upwards 
against the card is much more than sufficient to counter- 
balance the downward pressure of the water in the wine- 
glass. * 

Most of the experiments upon the pressure of the air 
require, however, the aid of an air-pump for their per- 
formance. With the air-pump a large variety of inter- 
esting properties of the air can be demonstrated, which 
otherwise cannot be shown, A few, however, do not 
require the aid of this instrument. The effect of the 
external pressure of the air in raising the level of a liquid 
in a tube from which the air has been partially exhausted, 
thereby reducing its pressure, win be shown by sucking 
with the mouth at the top of a glass tube, the lower end 
of which dips into the liquid in question. Thus it is 
possible to suck up mercury to a height of fifteen inches 
into a tube; for the lungs are strong enough to reduce 
the air in the tube to about half the ordinary pressure. 
If a glass tube of sufficient length were available it would 
be possible to suck up water in it to a height of about 
sixteen or seventeen feet; for a column of that height 
would be sufficient to counterbalance the difference 
between the inside and outside pressures. 

The rising of a liquid into a space from which the air 
has been partially removed may also be illustrated in the 
following pretty way. Take a small bit of card and let 
it float upon the surface of water in 'a shallow dish. Upon 
it place a few shavings of wood and light them with a 
match ; or place a small red-hot coal upon it, and on this 
sprinkle a little brimstone to burn. Then quickly invert 
over the blazing mass a wine-glass or a tumbler, as in 
Fig. ro. As the shavings or the brimstone, as the case 
may be, bum away, they withdraw the oxygen of the air 
inclosed in the space above, until only the nitrogen (about 
four-fifths of the whole) remains. The gases inside, 
therefore, will not exert so great a pressure as before, 
and consequently the pressure of the air outside will 


force Hie water to rise in the glass ^ the rfmaiiiiii£ 
gases cool down to the temperature at which they were at 
first. 

(7b be continMed,) 


ON THE ABSORPTION BANDS IN CERTAIN 
COLOURLESS LIQUIDS 

[Preliminaky Notice] 

Tjr AVING occasion to examine the absorption spectra 
* produced by considerable thicknesses of alcoholic 
solutions of certain cobalt salts, we were led accidentally 
to observe that alcohol alone gave a very distinct band, 
and afterwards, on examining water, found that it also, 
when a column of six feet was used, gave a very distinct 
absorption band in the orange, a little on the less refran- 
gible side of D. By graphical interpolation we find the 
centre of this band to be about 600, and that the band 
extends from 607 to 596. This position corresponds very 
closely, if it be not identical, with Piazzi Smyth* s rain 
bandjl and also with the band seen in 330 feet of high- 
pressure steam by Janssen,’* 

Fig. 1 represents this spectrum. It will be seen that 
the absorption at the red end extends up to the line C, 
and the end of the shadow is so sharp that it is probable 
there is a band at this point also, but masked by the 
general absorption. To convince ourselves that this band 
belonged to water and not to any accidental impurity, we 
experimented with different samples of water, using ordi- 
nary tap- water, ordinary distilled water, also water which 
had been made with much care absolutely pure ; in all 
these samples this same band was visible, and as long as 
the water was clear, as far as we could judge, it was of 
the same degree of intensity. A column of water eight 
feet long shows the band dearer than one only six feet ; 
still greater lengths we have not yet tried. Wc next tried 
the effect of increase of temperature on the water. For 
this purpose the glass tube containing the water was 
fitted into an air-bath, and the temperature was raised 
from 20® to 60° without removing the tube from before 
the spectroscope ; no change m the band, either in 
position or intensity, as far as we could see, occurred. 
Further, it seemed to us that it would be interesting to try 
whether, on dissolving different colourless substances in 
water, the band would be affected. We consequently 
examined saturated solutions of the following substances 
in a tube 8 feet long Ammonium chloride, ammonium 
nitrate, ammonium carbonate, potassium nitrate, load 
nitrate, sodium chloride, and sugar. In all these cases 
the band was as visible as in pure water, and no additional 
band was seen. With a mixture of i volume of sulphuric 
acid and 5 of water the band was unaffected, but if pure 
commercial hydrochloric acid was examined in a 6-feet 
tube the band was invisible, but with 8 feet a faint indi- 
cation of it was seen. 

This absorption with water being so marked, we naturally 
went on to try whether other so-called colourless liquids 
gave, when depths cf 6 or 8 feet of them were examined, 
absorption bands, and at first really our difficulty was to 
find any liquid which did not show clearly one or more 
bands. 

The ordinary solution of ammonia gave a very dear 
and marked spectrum (Fig. 2). It consists of four bands, 
the centres of which are at 650, 630, 610, and 556, The 
band at 650 is much the darkest, and the band at 630 is 
remarkably sharp. Then with regard to the 6io band, it 
is characterised by sharpness only on the least refrangible 
side, but shades off gradually on the other ride, the shade 
extending as far as 596 ; this shade is probably due to 
the water band ; and lastly, the tmd at 556 is by far the 

RUiM Smyth, ** Edinbuigh AatronomlcjU Obwmtioiw.'' vol xiv. 

> In thii&ahd th« follondng «xp«rimeias a 
slngtoheiiyy glaw j)rism was used, and the ioitree df kfht Argand 

gae-bumer. The measuremeato are tapreseed Inthe tniUkmthe of a nwii^ 
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irn 4 is ^nly visible in a column of B feet With carbon'-^ potassic nitrite ; this also gave precisely the 
tim ^atception of the 5$6 band, the other bands are so dis- same bands as the other ammonia solutions ; there could 
tintt that in a nearly saturated solution 4^ feet in depth, therefore be no doubt that this spectrum belonged to the 
are deitfly seen. This spectrum was so marked and ammonia solution. Thirty-six feet of ammonfa gas did 
intense that at first we were sc^tical with regard to its not give us any indication of bands. Obdously this is 
belonging really to ammoni^ thinking that possibly some only a mere trace of gas as compared with the amount 
coal-tar product might be still clinging to the commercial held in the solutions before examined. To have as gas 
ammonia solution which in the first instance we used. To the same amount as there was of solution in our 6 ~fett 
^tisfy ourselves that this was not the case, first we added tube, we should require a tube nearly a mile long. If 
lime> ^d distilled the ammonia into pure water; this absolute alcohol instead of water be saturated with 
acted in exactly the same way as the former solution ; then ammonia, a spectrum fFig. 3) still sharper than that 
we obtained from Messrs. Hopkins and Williams what they with water is obtained, but similar to it, excepting that 
guaranteed to be volcanic ammonia. A solution of this the band at 6to is wanting and the two bands at 650 and 
gave exactly the same spectrum as the former solutions. 630 now are of equal intensity, instead of the 650 band 
And lastly we prepared pure ammonia by Stas* method, being decidedly and constantly the darker of the two. 
by the action of caustic potash and zinc — free from Ammonia giving so definite a spectrum it was evidently 



X, Water; 2 , AxnniQntA ; 3, Ammoina in Aleohol ; 4. Ethylaminc; 3, Amyl 'Alcohol ; 6, Kthyl Alcohol; 7, AlJehyd*; 8, Acetic Acid ; 9, Benxene ; 

10. Toluene; u, Aniline; la, l^Iuidine; 13. 'ruriHimine, 


of much interest to ascertain what spectra would be A solution of peroxide of hydrogen was also examined, 
given by bodies of allied chemical constitution. Ethyl- using the commercial 20-volume solution. The liquid 
amine was the next substance we tried. Using a 33 was not absolutely free from colour, and consequently 
percent, solution, this gave a spectrum (Fig. 4) similar there was a very npprcciable amount of absorption over 
in character to that of ammonia, but the dominant band, the whole spectrum. The water band was not visible, 
could ascertain, has clearly moved towards and in fact no sharp band could be seen ; there was how- 
tne tea. It was now at 665 to 6q6. The next band is ever a decidedly marked absorption commencing about 
also somewhat nearer the red than the corresponding 674, then the absorption is both dark and sharp ; it 
ammonia cand. The position of the third band is very extends, diminishing gradually, to 638 ; very probably this 
nwly identical with that of the water-band, but instead absorption may prove to be a band, but the experiment 
of being a wide band shading off on both sides, is now was not altogether satisfactory. 

nanw and perfectly sharp. It win be noticed that in the We naturally returned to alcohol and other typical 
alcoholic ammonia solution it is this band and the next organic liquids. Alcohol gives in the six-feet tube a very 
^ visible and fairly-defined band, more sharply defined 

For lack of material we have not j^ct examined the than the water band and nearer the red. It extends from 
apectra of other organic ammonihs, but intend doing so. 632 to 6^4* The spectrum is given in Fig. 6, It will be 








a faint absorption as aa 6so, a|kd 

vtoy lifcfcly the teitnination of this Shade is a ' band 
Fig. 6 hanresents the spectrum ol a sample of pure abso^ 
bite aiccmol Ordinary methyEted s gives a very 
similar i^ectrum, presence of some 

geimml abaoipftiim, and a mixture of equal parts of 
methylated spirit and water the alcohol band was stOl 
cleany visil^i add only a faint indication of the water 
band* 

On reiterring now to the alcoholic solution of ammonia 
(F^. 3)/it wiB be seen that the probable explanation of 
the dsrhoning of the 630 band is owing to the coincidence 
of thO alcohol band with that of the ammonia, so that 
really the marked difference of the two ammonia spectra 
is in the absence of the 610 band, and this, we have seen, 
may be accounted for by one being an aqueous and the 
other an alcoholic solution. 

Ethylic alcohol giving this definite band, it was a matter 
of much interest to examine other alcohols belonging to 
the same series. We found that amy lie alcohol (CsHjxHO) 
gave a single visible band (Fig. 5), which in character is 
like the one given by ctlwlic alcohol, but differs in 
position; it cxtetids from 038 to 630, the Centre being 
034, so that it is decidedly nearer to the red end of the ^ 
spectrum, “ 

A sample of amylene (C^Hja) gave also a band in the 
same position as that of the alcohol, but it differs appa- 
rently m being broader and less defined at the edges. 

The sample of methylic alcohol was not quite pure nor 
free from colour, but it gave a band quite similar to that 
of the other two alcohols. Its position is certainly very 
nearly the same as that of the ethylic alcohol, but as far 
as our measurements went it was a little nearer the blue, 
but with our method of measuring hardly discernible. 

It seems— pending further investigations— highly prob- 
able that this band — and of course there may be others 
not visible-^is common to ail the alcohols of the ethylic 
series, and that its position is a function of the density of 
the particular alcohbl. Apparently however the signi- 
ficance of this line does not stop here, for in ordinary 
ether there is a band coincident with this alcohol-band— in 
fact practically the visible spectrum produced by alcohql 
and ether are identical ; but in all cases that we ha^e 
seen the ether spectrum is clearer and sharper than tbe. 
alcohol one. We it 9^ ittiportance to examine i < 

sample of should be as far as possible 

rendered pure; by ' 0^ rrieans, especially that it 
should be free firoth all traces of moisture: this sample 
gave a band preciadyt similar to the band in the ordinal 
commercial ether. Another, sample of ether was satu- 
rated with water; in this case the ether band was as 
marked as ever, but the water-band was not visible. 

We have also examined two other bodies which belong 
to the ethylic series, namely, aldehyde and acetic acid. 
Both give bands, but they are not so clear or definite as 
the alcohol or ether bands. Figs, 8 and 9 show these 
bands. The aldehyde band commences sharply at 628, 
but on the other side it shades gradually off and ceases at 
6ao. The band in acetic acid is very feint, in fact at 
first, when using the 6-feet tube, we were led to think 
there was no visible band. 

We also tried a few of the saline ethers, and, as far as 
our investigations have gone, the ethyl compounds give a 
band coincident with the alcohol- and ether-band. And 
the band of the amyl compounds is coincident with that 
of atnylic alcohol There appears, however, to be this 
general difference between the bands in the alcohols and 
those in the corresponding saline ethers, namely* that in 
the latter the bands are always broader and less distinct ^ 
^e saline etb^rs we have examined are ethyl oxalate, 
ax)^^aeetate, amyl kdid^ and amyl nitrate. 

leasing now to tbe ait^matic $e^ we find that ^y 
give very nrnrked absoipdim bands. Fig; 9 represents 
the bands given by bemene ; the spectrum is remarkably i 


I sharp ahd ks cteai? as die ether 

%ut« is drawn mm the ^ectrum produced by ^ fm pt 

as 6f5 j;|he 

&st 004*^1 is 797 to 69 ?» ^0 second from 6 qo td j 
both are '^ery dark and distinct. The third ba^d exieims 
from 53 lto |aB/and is very fainter. j r 

Toluene the next higher member <:xf tys fserie^ 
also a simflar spectrum, and it is equally sharp (Fig. id). 
As in the case of the alcohols, witnsincfease or density 
the bands have moved nearer the red. It wUi be : 
that the baxxd in the red differs in , position from the cor- 
responding betuene band more tlum either of the other 
two bands do. 

Cresol, unfortunately at present, we have not been able 
to examine for want of a sufficient quantity of the pure 
substance. 

Phenol gives a spectrum very similar to the bensene 
spectrum ; possibly the band about 610 is somewhat 
nearer the blu^ but beyond this we could see no differ- 
ence. In the first instance we tried melting the phenol, 
but afterwards found it far piWferab^ to keep it liquid by 
th^resc^<^of ^tti«r^^^b^^ f H - 

peiiments, bodies iff aniline and 

toluidcnc, to see how far be indi- 
cated by their spectrum, give respec- 

tively the spectra of these bodies. thhiW is a band in 
the red in the same position as the toluene band, and in 
the case of aniline a band agreeing in part with the 606 
benzene band. With toluidene, hoWCver, this band was 
not visible, but probably this aroOe from its being hidden 
by genreral absoiptioni the liquid w slightly 

coloured. However, besides .the»6 two bands, both of 
these amido compounds gave a very dear band from 656 
to 645, and it is certainly not widicmt int^st that this is 
coincident with one of the bands given by ammonia; 
whether any other band coincidences octUr between these 
bodies we cannot say, as in both cases there was sufficient 
general absorption to hide them even if present. 

Among other liquids we have tried turpentine, which 
appears to give a definite spectrum. This is shown at 
Fig. 13. With a thickness of 8 feet of carbon disulphide 
and a similar thickness of carbon tetrachloride; we could 
sec no bands, However, with [the former liquid it .'may 
prove that there is a band in the green, but as far as we 
could tell this is doubtful. One other experiment, which 
has some interest, is that the bexw^e spectrum is 
unaltered when the liquid is saturated with sulphur. 

Such are the principal observations which we have 
made up to the present time. As stated at first, we look 
upon these results as preliminary, and as having to be 
repeated indth more accurate means. Of course we have 
only dealt with the bands visible under ordinary condi- 
tions j still, the above results, as far as they go, have been 
made with much care, and we think show that most inter- 
esting relations exist between the chemical [composition 
and constitution of a body and its absorption spectrum. 
Obviously a far more extended series of observations 
must be made before any general conclusions of value can 
be deduced. WiLtiAM J. KussStt 

Chemical Laboratory, WttUAM Lapiuik 
S t. Bartholomew’s Hospital 

CEIMULOW 

HE product of the action of strong nitric acid upon 
A teUuiose has of late years met wufi many api^'r 
tions in the arts. * ' 

When cotton wool,* linen, paper, w dther sttbafance 
lar^y consisting of ceUulo«e,is iminersed in 
aeid, a mixture of two or more nitro-cdhdoaw w 
duced ; a solution of this in alctdiol; 

has befenlbftg known asimllod^ ^ 

- Abbut three or fom years ago it was Ihown W 



la» pmmm md At mode? . 

(t;at on cooUpg 

a 1itd| cbmi^Mn *n4w closely ;i««mbto pro- 

duce^. obsOitvaUon the starting-point in 

^ ^ Celluloid/ a substance which has 

eiready pat to mAny and varied uses^ and promises 
to be ^ much importance in the future. 

In the process of Tribouillct and BcsaucHe— patented 
in January, i879-*the raw material, consisting of paper, 
linen, cotton wool, hemp, or white wood, is dried at 
joo*, and is then nitrated in vessels of glass, clay, or 
glased sheet^iron, furnished with a double bottom, between 
the parts of which water is constantly flowing. The 
nitrating acid consists of a mixture of 3 parts concen- 
trated smphuric acid (sp, gr. » i'834) and 2 parts concen- 
trated nitric add, containing nitrous acid. The dry and 
hnely-divided material is first treated with acid which has 
been already once used for nitrating ; the materials are 
mixed for ten or fifteen minutes by the help of a kind of 
trowel; the mass is pressed in a glazed iron cylinder 
with prorated sides and bottom, through which the acid 
runs out, The material is ^in treatea with a fresh mix- 
ture of acids in the proportions already mentioned ; it is 
then washed with water in a series of wooden vessels 
with perforated bottoms placed one beneath the other on 
an inclined plane. The last particles of acid are removed 
by washing with very dilute soda or ammonia, and again 
with water. The material is then dissolved in appropriate 
solvents, from which it is again recovered in a paste-like 
form, by distilling off the solvent. 

For making artificial ivory and similar opaque sub- 
stances, about 100 parts of the prepared nitro-cellulose 
are intimately mixed with from 42 to 50 parts of very 
finely-divided camphor, and the mixture pressed in a 
warm press, into which steam is conducted, and which is 
connected with a moist chamber wherein the fumes from 
the press are condensed. After being for some time in a 
warmer* press, the material is dried in a chamber contain- 
ing calcium chloride or sulphuric acid, and connected 
with an air-pump. 

Other manufacturers appear to mix ivory-dust, nitro- 
cellulose, and camphor, and to press the mixture when 
moist, heat it with ethyl nitrite in a closed vessel until 
perfectly homogeneous, and distil off the nitrite. 

Celluloid is a hard, perfectly homogeneous substance, 
which is not attacked by ordinary reagents (it dissolves 
slowly in cold concentrated sulphuric acid), cannot be 
easily broken, and becomes plastic at about 125°, It may 
be obtained in thin layers 0*5 millims. in thickness, 
which may be encrusted on wood, marble, &c. At about 
140 celluloid suddenly decomposes, emitting a reddish 
vapour ; this liability to complete decomposition may be 
prev^ted by washing the celluloid with sodium silicate 
solution and then immersing it in a solution of sodium 
or ammonium phosphate; thus treated, the material is 
non-inflammable. 

If colouring materials be mixed with the celluloid 
during the manufacture, artificial coral, amber, malachite, 
and lazuli may be prepared. 

Celluloid is an admiraole material for forming the backs 

umbrellas, combs, play- 
things ^ children, Sep * ; it is alsp employed in America 
as a substitute for linen in the manufacture of collars, 
scar^. for .the neck, dtC. Articles made of it may be 
ymshea wjth soap and a brush, and are practically 
iodpstructsble, M. M. P, M. 

Z, K I>£ POmrAlES 

r A W readem will be gW to have the following further 

Tburtales ffdniliis inti- 

uflaite ftiend and doBea^, Prpf. A. Aga^— •££>.! 

Fraiigois de Pourtiaas died at fievOrly Farms, 
ilsiiaehusettsi in agCi on 


July 17, ^ ms^ificentrConaUt^on apd a 

body and mind , whieb seemed to defy 
disease and to ^mise years 6f actHty, hb eank, aftet a 
severe an mtcmal nialady. - 

Educated as ah engineer, he showed frdfli bdyhood a 
predilection fpt natural history. He was a favourite 
student of Pro€ AgOssu^ and when his friend and teacher 
came to America in 1847. he accompanied him, and 
remained for some time with the little band of naturalists 
who, first at East Boston, and subsequently at Cambridge, 
shared his labours. 

In 1^48 Pourtaies entered the U,S. Coast Survey, where 
his ability and indefatigable industry were at once recog- 
nised, and he remained attached to that branch of our 
public service for many years. He then became deeply 
interested in everything relating tp the study of the bed 
of the ocean. Thanks to the enlightened support of the 
then Superintendent of the Coast Survey, Prof. Bache, 
and of his successors. Prof. Peirce and Capt. Patter- 
son, he was enabled to devote his talents and industry to 
the comparatively new field of “ thalassography ” and the 
biological investigations related to it. The large collec- 
tions of specimens from the sea-bottom accumulated by 
the different hydrographic expeditions of the U.S. Coast 
Survey were carefmJy examined by him, and the results 
were published, in advance of their appearance in the 
Coast Survey Reports, in Petermann^s MittkeilungeH^ 
accompanied by a chart of the sea-bottom on the east 
coast of the United States. 

So interesting and valuable were the results obtained, 
not only as an aid to navigation, but in their wider 
bearing on the history of the Gulf Stream and on the 
distribution of animal life at great depths, that in i8fi6 he 
was sent out by Prof. Peirce, then superintendent of 
the Coast Survey, to continue these investigations on a 
larger scale, During 1866, 1867, and 1868 he was in 
charge of the extensive dredging operations carried on by 
the U.S. Coast Survey Steamer Bibb^ acting-master Platt, 
along the whole line of the Florida reefs and across the 
Straits of Florida to Cuba, Salt Key, and the Bahama 
Banks. The results of these expeditions, published in 
the Bulletin of the Museum of Comparative Zoology, 
excited great interest among zoologists and geologists. 
M. Pourtaies was indeed the pioneer of deep-sea 
dredging in America, and he lived long enough to see 
that these expeditions had paved the way not only for 
similar English, French, and Scandinavian researches, 
but had led in this country to the Hassler^ and finally to 
the Blake expeditions, under the auspices of the Hon. 
Carlile P, Patterson, the present Superintendent of our 
Coast Survey, On the Mossier exp^ition from Massa- 
chusetts through the Straits of Magellan to California, 
he had entire diarge of the dredging operations ; owing 
to circumstances beyond his control, the deep-sea explo- 
rations of that expedition were not as successful as he 
anticipated. 

At the death of Iiis father M. Pourtaies was left in an 
independent position, which allowed him to devote himself 


more completely than ever to his zoological studies. He 
resigned his official connection with the Coast Survey 
and returned to Cambridge, where he became thenceforth 
idetitifiedwith the progress of the Museum of Comparative 
Zoology, To Frot Agassiz his presence there was irt- 
valuable. In youth one of his favourite pupils, through- 
out life his mend and colleague, he now became the 
support of his failing strei^h. 

The materials of the diaermt deep-sea dredging expe- 
ditions above-mentioned had been chiefly deposued at 
the Museum in Cambridge, and were thepce aistiabutb« 
to speckBsts in this country and in Europe. A large 
part of the special reports upon them have ^ready 
appeared M, Eourtales resemd to hiffiself the Corals; 
Halcyonafians, Holothurians, and Criholds. A dutfiber 
of his papers on the deep-sea corals of Fkmdi; of the 
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Otfibbeatn Sea, and of the 00 of Idoxico haveappeai;^ 
intto Museum publications. Me had begun to work at the 
msur^cent collection of Helcyonarians made by the 
in Caribbean Sea, aha had already made |jood 
progress with his final report an the Holothorians. The 
Crinoid memoirs published by him relate to a few new 
sp^s of Comatula and to the interesting genera 
Rhisocrinus and Holopus. 

The tides of his memoirs indicate the range of his 
learning and his untiring industry. His devotion to 
science was boundless. A model worker, so quiet that 
his enthusiasm was known only to those who watched 
hU Steadfest labour, he toiled on year after year without 
a thought of self, wholly engrossed in his search after 
tru^. He never entered into a single scientific contro- 
versy) nor ever asserted or defended his claims to dis- 
coveries of his own which had escaped attention. But 
while modest to a fault and absolutely careless of his own 
position, he could rebuke in a peculiarly effective, though 
always courteous, manner ignorant pretensions or an 
assumption of infallibility. 

Appointed keeper of the Museum of Comparative 
Zoology after the death of Prof. Agassir, he devoted a 
large part of his time to the administration of the museum 
affiiirs. Always at his post, he passed from his original 
investigations to practical details, carrying out plans 
which he had himself helped to initiate for the growth of 
the institution. As he had been the devoted friend of 
Prof. Agassiz* father, he became to his son a wise and 
affectionate counsellor, without whose help in the last ten 
years the Museum could not have taken the place it now 
occupies. 

If he did not live to see the realisation of his scientific 
hopes, he lived at least long enough to feel that their 
fumlment is only a matter of time. He has followed 
Wyiiian and Agassiz, and like them has left his fairest 
monument in the work he has accomplished and the 
exantpl^ be leaves to his successors. 

Cambridge, Mass., August 2 Alexander Agassiz 


NOTES 

The honour of a Knight -Commandership of the Bath has 
been conferred upon Mr. E. J. Reed, C.B., F.R.S., late Chief 
Constmetor of the Navy. 

We give this week, by the continued kindness of General 
Myer, the International Monthly Chart for October, 187S, 
showing mean pressure, temperature, force and prevailing 
direction of wind at 7,35 a.m. Washington mean time, for that 
month. The lessons which it teaches may be learned by com- 
parison with the chart for the previous month ; any remarks we 
may have to make upon it we reserve for the issue of the next 
chart. 

We are liappy to state that the Worshipful Company of 
Drapers have intimated their Intention of continuing, at all 
events for the present, their annual subscription of one hundred 
guineas to the Research Fund of the Chemical Society. 

The eighth session of the French Association for the Advance- 
ment of Science wa.« opened on August 11 at Kheims, under the 
presidency of M. Krantz, senator and ex-director of the Uni- 
versal Eritibition of 187$. In his oi>ening speech M. Krautz 
paid a tribute to the memory of Paul Broca, and spoke of the 
late Universal EKhlUtion as well as the construction of the 
Trdcad^ro Palace. The General Secretary, M. Mercadier, ac- 
cording to the routine of the French Association, reviewed the 
work done last year at Montpellier. Addresses were also deli- 
vered by M, Diancoiurt, Mayor of Rheims, and M, Faulane, ex- 
Mayor, President of the Ixxnd Committee. The report read by 
M. Oeorgea Masson, tiie treasurer, shows that the French Aaao^ 
elation is very prosperous, numbering 3,000 members, vritit « 


eapiud The h Jmnos) ^ 

s^tendanee ia woNidered very g^ood, tik local ^ 
tiems beii^ in a city wh^ke wihes art 

famoim in the ui^iole is the cwitre of inter- 

esting exenraions. On the lath M. Perrier d^vered, in the 
General Sesdon, an address on the law of selection. 

The Cambridge meeting of the British Medical Association 
last week Is considered to have been one of the most successful 
which the Association has held. The presidential address by 
Prof. Humphry traced the history of medical science in the 
English universities, and showed the causes of the gradual 
divorce between university and medical studies up to the last 
few years. He reiterated his advocacy of university residence 
for medical students, and of continual advance and expansion of 
good teaching and examining. He claimed that in no other 
branch of knowledge were true science and sound practice so 
perfectly conjoined ; in no other was there so much that was 
calculated to give strength and balance to the thinking md 
the observing faculties ; nor was there any in which mental 
and bodily effort were more required or more telling. What 
problems were harder of solution than those relating to the 
aberrations of the human organism? The very difficulty of the 
problems caused them to be overlooked. Clearer knowledge of 
physiology and pathology, of heredity, of the effects oi social 
laws and climatic variations, would have a vast influence on the 
whole framework of civilisation ; and thus he was led to con- 
clude with Descartes that all great movements in the world of 
thought, of philosophy, or of morals, and of government, were 
to come out of medicine, Cambridge ought not to fail in doing 
its share in the great work, and renewed life would come to a5 
itj best interests from a wise encouragement of medicine. The 
British Medical Association brings together in one aim an enor- 
mous power, and ought to aid in wearing away false dogmas 
and false notions of conflicting interests. Dr. Humphry further 
urged on the vast mass of members of the Association a hearty 
participation in the collection of facts bearing on the effects of 
temperature, climate, soil, &c., on disease, under the guidance 
of a medical investigation committee. The latter proposal 
awakened a cordial response, and the Council were requested to 
see it carried out The honorary degree of LL.D. was con- 
ferred on Doctors Brown-Srfquard, Douders of Utrecht, Gross 
of Philadelphia, Sir W. Jenner, Sir W. Gull, Sir George 
Burrows, Prof. Haughtou of Dublin, Mr. Wm. Bowman, Mr. 
Joseph LUter, Dr. Denis O’Connor of Cork (the retiring presi- 
dent of the British Medical Association), Mr. John Simon, C.B., 
and Dr, Andrew Wood, Dr, Chauveau of Lyons was unavoid' 
ably absent from the meeting, and consequently could not receive 
in person the degree which would otherwise have been conferred 
upon him ; and Prof. Broca’s demented death caused another 
variation from the list as originally settled. 

The International Congress of Hygiene wUl meet at Turin on 
September 6 under the presidency of King Humbert, who 
wiU give the iiuiugural address. The general meeting will 
take place in the Carlgnan X^alaee. The Congress wUl end by 
an excursion to Milan, where a cremation will take place. 

In a brief report of the recent French scientific cruise in 
the TramiUmr, in the Bay of Biscay, M. Alph. Milne- 
Ed wards says the weather was very good, allowing them 
in tlve last fortnight of July to dredge twenty-four times, 
sometimes using two dredges at once. The bottom has a 
thick layer of greenish-grey oozC) which was hpt to fill the 
dredges, so recourse wa^ had largely lo weighted rods with bttmp 
of tadg bundles, swabs, &c., aUaChei, to sweep tiie bottom. Sir 
William lliomion’s wire apparatus prov^ very serviceohler in 
soundiug. The greatest depth reached was E, ypb m, ap4 thh 
least exceeded 300 m. Ah importaht 0lIectitm 
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<>|^ kHtiyr|rtit 'wpa A^ilalag 4 ^ ikdlMU^ bftfiides SUO$t of the SpeciftS 
dettatlb^ hy iEhgUBh and Bnaadinavian natturaUstsy many [new 
not ptnvknuly known. Some large Goigonians of the 
genua Iflie, once brought up from 600 m., about midnight 
prWHSnted a ourioua aight : the whole of the sarcosoma between 
the eooids emitted a green phosphorescent light so strong that 
on agitating these animals they seemed to produce a shower of 
Bre^ and with the light emitted one could read the smallest 
type. The coUections are distributed thus ; M. VaUlant examines 
the fishes, nmnertlans, and sponges ; M. Fischer, the molluscs ; 
M. Marion, the annelids, echinoderms, and other zoophytes ; 
M. de Folin, the foraminiferaj M. A. Milne-Edwards, the 
Crustacea ; while M, Perter has made thermometric observations, 
and will analyse the samples of sea-bottom. 

Among our letters this week arc some referring to the recent 
remarkable displays of aurorm. Another correspondent writes 
that similar display^ were seen from Caithness* shire on the 
evenings of Wednesday the xuh, and l*hursday the 12th inst 
The finer of the two displays was on the Thursday, lasting from 
about to p.m. to midnight. The outburst of streamers at 10. 15 
p^m. was very fine, the streamers appearing like wavy swaying 
curtains from the zenith to near the horizon, with a development 
of tints of the loveliest green near the zenith. The aurora of 
the iith was to the north-west of Wick, but that of the 12th 
chiefly to the north-east. From Kirkwall also fine displays were 
seen on the 13th till past midnight. Reports in the daily papers 
also show^that the phenomena have been seen from many parts of 
England as well as Scotland. Fine displays of this beandfal 
meteor may very confidently be looked for during the next three 
months, and if our spectroscopists bestir themselves a large 
extension of our knowledge of the aurora is close at hand. 

Prof. Sji.vestri writes to the I > ai/y AVwr Naples corre- 
spondent that in a short time the Observatory on Etna will be an 
accomplished fact. The Italian Government contributes half 
of the expenses, the Province of Catania a fourth, and the 
Commune of Catania the remaining fourth. The object of the 
observatory is the study of vulcanology, and therefore it has 
been built at the base of the central cone, exactly on the former 
site of the well-known refuge called the **Casa degU Inglesi.* 
It will be in connection with several small sismic stations posted 
on the slopes of the mountain, and the whole will communicate 
telegraphically with another vulcanic station which he proposes to 
establish in Catania. In the central observatory, so favourably 
situated about 3,000 metres above the level of the sea on the 
isolated mountain, where the extent of view is unlimited, and 
the sky pecnliarly transparent, meteorological observations most 
interesting to science will be carried on, and Prof. Tacchini, the 
astronomer, proposes to make there experiments in pliysical 
astronomy, particularly relating to the spectroscopical study of 
the fixed stars. The Observatory will therefore be divided into 
three scientific branches— vulcanology, astronomy, and meteoro- 
logy, connected with the University of Catania, and dependent 
on the Minister of Public Instruction. It was intended that the 
inauguration should take place during the Congress of the 
Alpine Club at Catania, but unforeseen delays in the execution 
of works will defer it to hext year. 

The United States Government has taken prompt and vigorous 
notion on the basis of the recent conclusions come to by scientific 
investigators as to the prevalence of colour blindness. Both in 
the army and tlxe navy, axkd In the case of pilots, systems of 
examination have been devised and are enforced to secure the 
detection of «?olpHr-bUndnes» jix all cases in which such a defect 
would be Ukely to lead to limiKx^nt .of duty. As wo 

formerly iutixnated, also, the StMe of Connecticut insists that all ; 

within its borders bo tested for the same pur* j 
and in time a law be passed in all j 


the other States. The following are the rules for conducting the 
examination In the State of Connecticut ~Rule s.*— For the 
qualitative estimation of colour-blindness the following tests are 
to be mnployed i Holmgren^ worsteds, the tables of Stilling, 
Donders^ colour-test patterns, PflUger^s letters with tissue papers. 
Dane teals and WoinoVs revolving cards may also be used. For 
the quantitative test for colour-blindness, Donders* reflected 
spots, Donders* method with transmitted light, Holmgren's 
shadow-tests shall be employed. Rule 2. — ^Thc following are 
the requirements for a certificate in the first doss : i. Healthy 
eyes and eyelids without habitual congestion or inflammation, 
a. Unobstructed visual field, 3. Normal visual acuteness. 4. 
Freedom from colottr-blindness. $. Entire absence of cata- 
ract or other progresssive disease of the eyes. The second class 
shall have t—i. Healthy eyes and eydids without habitual con- 
gestion or inflammation. 2. Unobstructed visual field. 3* 
Visual acuteness at least equal to three-fifths without glasses and 
normal with glasses in one eye, and at least one-half in the 
other eye with glasses. 4. Freedom from colour-blindness in 
one eye, colour-perception at least equal to three-fourths in the 
other eye. Rule 3. — In the case of tmfihyh who have held 
their positions five years or more, the standards required in each 
class shall be determined under special instructions from the 
Board of Health. 

The third instalment of Dr. Elliott Coucs's “Ornithological 
Bibliography" is, we learn from the New York Nation, still in 
the press, having been delayed by its unexpected extent. Mean- 
time, extracted from the Proceedings ot the United States Nktional 
Museum, we have the fourth instalment, being a ** List of Faunal 
Publications relating to British Birds. " Such a list, of course, 
could not possibly be made complete out of England, and the 
compiler himself points out its inadequacy. Nevertheless, it 
embraces sometliing like a thousand titles, only in a compara- 
tively few cases taken at second-hand, and Is so accurate and 
punctilious as far. as it goes that to call it a “published proof- 
sheet " is almost an excess of modesty. The titles are given in 
full, and even, as in the first two (different editions of the same 
book), with the typographic errors and inconsistencies of the 
originals. Further, they arc arranged chronologically, and 
copiously annotated, not seldom with the aid of Prof. Alfred 
Newton, of Magdalene College, Cambridge. 

“PaL/Eontologists and naturalists generally," the Nation 
states, “ wUl learn with satisfaction of the appearance in connected 
form of the results of a portion of Prof. Marsh's wonderful 
paituontological discoveries in the Western Territories. The 
scries of explorations so successfully carried on by this distin- 
guished naturalist in the Rocky Mountain region since 1868, 
undertaken at no inconsiderable personal risk and no less con^ 
sidcrable outlay of private capital, has resulted in the acquisition 
by Vale College of the most extensive collection of fossil 
vertebrate remains in the world, Huxley's visit to this country 
in 1876 was largely, if not mainly, brought about by his desire 
to examine personally this collection. Some notion of Us extent 
may be gleaned from the fact that of Pterodactyls (flying reptiles) 
alone it embraces fragments belonging to at least 600 individuals, 
and of Mesozoic birds™a class of remaitts which, as far as 
number is concerned, has thus far yielded the most barren results 
in extra-American countries — fragments representing more than 
100 individuals. The work before us, which is intended to form 
vol, vU. of the geological reports of the Fortieth Parallel Survey, 
deals with the Odontomithos, or extinct toothed birds of North 
America. These, bdonging to the middle creuceous period, 
are the oldest ornithic remains as yet discovered on this eoft- 
tinent, and, with the exception of the three specimens of the 
Arobaopiefyx unearthed from the Jurassic lithographic limestone 
of Solenhofen, Bavaria, represent the oddest known form of 
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th^ Ontmeoticat valley are bow if^crally referred to I>mi»ftorian 
Btajjiie their atrongty roirtilian characters -^mong 
otharsi the presence of teeth in the beaks — which point to a 
posttioB low down in the avian branch of the Sauropsida, Prof. 
Marsh argaes, from the stmctural differences existing between 
eiich forms os Hespiromis aiid Ichthpornis^ and between these 
and Arehmptiryx^ which appear greater than those presented by 
aao^ two living birds, that they represent comparatively highly 
specialised types, and that we must look for the earliest appear- 
ance of birds in strata possibly as old as the Permian (Palaeozoic)* 
Tlie magnidoeitt engravings which accompany the work render it 
a livr^ deJuxc^ and place it in the category of recent American 
scientific works next to Leidy's ‘Rhlzopods,* to which we 
lately had occasion to call attention. We are informed that 
another important work on the extinct vertebrata of the West is 
shortly to appear, from the pen of Prof. Cope,” 

Mr, Thomas Bolton of Birmingham has sent us No. 3 of 
his ** Portfolio of Drawings and Descriptions of Living 
Organisms (Animal and Vegetable) Illustrative of Freshwater 
and Marine Life,” which have been sent out by him with the 
living specimens. 

An interesting paper by Mr. G. M. Dawson on the distribu- 
tion of some of the more imjMrtant trees of British Columbia is 
reprinted from the Canadian Naturalist In connection with 
this subject we learn from the Gardener'" s Chronicle that three of 
the moat distinguished botanists of America — Dr. C. C. Parry, 
Dr. George Engelmann, and Prof. C. S. Sargent— are now on 
their way to Vaucouveris Island ; thence they propose to return 
and ascend the Columbia River as far as it is necesi^ary to settle 
vexed tree questions in the extensive forest region along its 
shores ; they will thence journey southward vih Portland through 
the centre [of Oregon to the great Fir forests of Shasta. We 
may hope that much '*olearing-up” in the nomenclature of 
certain Cotufers will accrue from th^ visit. 

Wb have received the five Annual Reports of the Little 
Miami Natural History Society, which was founded in 187$ at 
Antioch College, Yellow^ Springs, Ohio. The objects of this 
Society are :-^{i) To develop among the students a habit of 
accurate observation and patient investigation rather than mere 
acquisition in studying the natural sciences, and thus to accustom 
them to the methods and rules of scientific study ; and (2) to 
work out the natural history of the district in which the college 
is sUuate'd, especially the valley of the Little Miami and its 
tributary streams. The membership of the Society is open to 
oil students of the College who wish to join for the purpose of 
doing actual work In furtherance of thl^ purpose. Each of the i 
Reports covers only one side of a sheet of paper, but from the I 
catalogue of papers and reports contributed to the Society, it is 
evidently doing good work in the natural history of its district. 

Dr, R. F. Hutchinson of MussooriCjN.W.?., India, writes 
with reference to NATURK,vol,xxii.p. 119, that he has frequently : 
seen Mercury with the naked eye out there, especially in the cold 
weather when the atmosphere is clear and dry. He has also 
twice seen two of Jupiter’s satellites under the same dreum* 
atattees. 

l^Rv^itAL important changes have been made in the method of i 
conducting the technological examinations in connection with 
the City and Guilds of London Institute; those inteirested 
should apply for a programme of the changes to the Secretaiy, 
Gresham College E.C, 

Telethoke experiments with n new apparatus by Dr, ilem ; 
have been made with the French Atlantic cable between^Rrml j 
oind Feasance, and are said to have yield 4 d satisfactory regnilti«x i 
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A. .h^oottv-ho .:had „ oomttlfotad 'ilf 

loot fo yfowin thadht^tio^ of the sea, and hla aeriW 
found by fislmrmen olose to Bastia, in Corsica. It is fi^ed^-^ 
the unfortunate a^onaut. was droumed. 

The kdy who took so a place fo the London 
B.Sc. examination, referred to last week, was not Miss, but 
I Bryant, the well-known teacher at the North Loiulon Odlej^to 
' School for Girls. 

Tan additions to the Zoological Society*! Gardens during tW 
past week include a Rhesus Monkey {Jlfaeaeus erpthram) from 
India, presented by Mr. J. £. Kincaid ; a Rloek-handed Spider 
Monkey {Ateles js^rqfropi) from South America, presented by 
Capt. Woolwatd; a Common Squirrel {Sciurus 
British, presented by Capt. Tholandir; a Spotted Ichneumon 
{//er^estes auropunctalus) frOm India, presented by the Hon. L. 
S. Jackson j four Richardson’s Skuas {Zestris cn^datus)^ Shet- 
land Isles, presented by Mr, Robt. T. C. Scott; three Abyssinian 
Guinea Fowls {Numida piilorhynchd^ from Abyssinia, presented 
by Mr. Gerald Waller ; two Common Nightjars {Caprim$A^u$ 
europmis)^ British, presented by Mr. E. Ockenden ; a Common 
Chameleon {Chammle&n vulgaris) from North Africa, presented 
by Mr. Percy Howard ; an Areolatcd Tortoise {M&m&pus area* 
laHts\ a Geometric Tortoise {Tesiudo geometried) from South 
Africa, presented by the Rev. G. H. R, Fisk, C.M*Z,S. j three 
Richardson’s Skuas \Listris c%efidatus\ Shetland Isles, four 
Glass Snakes {Pseudopm patla^ from Dalmatia, deposited ; a 
YeUow'Coilared Parrakeet \Platycercus semilorqusdtis) from West 
Australia, received in exchange. . 

OUR ASTRONOMICAL COLUMN 

The August Meteors. — The meteors annually encountered 
by the earth on arriving at the descending node of the third 
comet of 1S62, in the orait of which tliey are found to trav^ 
are reported to have been less numerous this month than in 
most recent years. The, earth arrived in the longitude of the 
node about midnight on the 9th inst., and in thk position is 
only 430,000 mffes, or less tlmn twice the moon’s distance from 
the coanet’a tradk. Even if less frequent than in several past 
years, a considerable number was obaerved on August 9t, and i K, 
and on the latter night a conspicuous Aurora Bor^lis, which 
phenomenon has so often accompanied meteoric displays, was 
witnessed in the north of England. Rarly on the evening of 
August 12 the meteors were sufficiently frequent and bright fo 
attract the attention of persons in the suburos of London who 
were not looking for them, but there were very few later in the 
evening. 

It has been frequently remarke*^ that the August meteom^ or, 
to call them by their astronomical designation, the Rersei^^ 
must be much more widely distributed along the oometary omt 
than are those of the November period— the Z^^r^moving in 
the track of the first oomet of 1S66. The comet which appears 
to generate the August meteors, or at any rat* to be Moww by 
them, has now receded beyond the orbit of Neptune, and will 
continue to recede until about the year 1933. It was last in 
aphelion, according to Prof, Oppbte’s inyestlgatioh, about 
l8oi or 1802, ana, notwithstanding the great distance of the 
comet, there was A remarkable meteoric dki^y. Herrick 
reports a letter from Dr, Joseiffi Priestley describing the pheno^ 
menon as he witnessed it on August B, 1801. amount the 
meteors being ‘*a prodfoloua number of fire^balls.^ m com^ 
pared the whole to a brilliant display of fire-works. 

It is rather singular that in tlm nUtoxy of comets we she^ 
not have been able to recognise any previous appesrauM of 
body connected with the Perseids^ notiyithstai] 4 fog. ite ^ 
ajpproach to the earth’s orbit whmi the perihdfou passsge^t^ 

In the summer, Ferht^ lor ma^ iu^ ^ 

p^ihelionmay have fallen in tlm Ater, wne^ 
have, greater 'Chance of escaping ^ vi ; ^ 

Cape OnsERmtioKs or GoheV 
luv tlm ftdly radmwd dbswvatitm 
j^wseat year made at tite R^id 
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^• Aperture of tlw t^oscbpe 
ttliatehiiMjiflg tmnu^oots not pernutang 
loolit^eter. The stars of comparison 
havit £n th4 early morning with the meridian 

Oir^ j al»o the yj mag. jtaf used by Mr. ^leryon Febniary 14. 
Mr. expiesiies hbEod^lf ^ by no means prottd of his obsem^ 
tiona, the comet^^ nucleus being an object which conid not be 
aadsl^orily observed, but he did his best with the avaiiable 
He also writes disparaginely of the ring-mib'omeler, a 
Id^ whidli we incline to agree withmm has been ve^ much over- 
l^ded. ^As Mr, QiU wUl no doubt communicate the details of 
Hs obscriratlons and reductions to the Royal Astronomical Society 
ct Ai^nomische Nm:hHeh(€nf we shall confine onrselves to 
appending hi$ final results : — 


M.T, 

App. R.A. 

App. N.P.B. 

h. m. s. 

h. m. n. 

0 4 // 

Feb» to ... 8 50 3 ... 

0 3 58 '59 

... 

— ... 8 53 4P ... 


- 123 43 15*53 

ftl ... 8 33 4 -• 

0 30 22*16 


— ... 8 45 ^ -- 

0 20 3^'53 

... 123 31 3078 

to ... 8 43 18 ... 

0 36 28*06 

... 133 33 V 3 

— ... 8 43 18 ... 

0 36 38*39 

— 33*44 

*3 ... 8 30 57 ... 

0 51 3932 

... 123 44 20*93 

14 ... 8 23 S - 

I 6 7 *89 

... 132 II 17*23 

■— ... 8 43 51 ... 

I 6 19*35 

... 132 10 52*86 

~ ... 8 42 SI ... 

I 6 19*79 

— 5 ri 9 

IS ... 8 24 31 ... 

I 19 54*92 

... I2I 32 53 *I 7 

On Febniajy 13 two, and 

on February 14 three, comixirisoa 

stars were em]3loyed. I'he observatiom^ 
for parallax. 

are not yet corrected 


PHYSICAL NOTES 


PROV, O. N. Rood claims to have produced a n£w Improve- 
ment into the Sprengel pump, by which he says he can easily 
exhaust to inrWffvtfir or TTn[Tri"ovTnr» The alleged improvement 
is in two parts j the first being an arrangement whereby “the 
mercury, instead of lieing at once introduced into the pump, 
passes beforehand through an exhausted bulb ” ; the second 
being a “theoretically perfect fluid valve,” formed by bending 
the mli-tube into a crenellated form at one point. It Is hardly 
necessary to point out that neither of these improvements is new. 
The first Iras been adopted in the Sprengel pumps sold by instru- 
ment maker* in London for the last ten years, and the second, in 
a form superior even to that of Prof, Rood (since the fall-tube 
was furniihed with more than one fluid valve of a form identical 
with that devised by Prof, Rood), was to be seen in one of the 
improved Sprengel pumps exhibited in the Loan Collection at 
South Kensington in 1876. 

^ M, Trocv^; has suggested a new improvement in the old and 
simply longitudinal annature employed by Siemens in his earlier 
magneto-electric machines, and lately revived by M. Marcel 
Deprea in his little motors, M. Trouv^’s improvement consists 
in constructing the armature, not with parallel sides, but with 
aides forming part of a skew-cylinder. Thus one part of the 
armature is ready to leave the poles of the field magnets when 
the other is approaching it, and the currents produced are there- 
fore much more nearly continuous than with t)ie jmrallel fonn. 
This will probably be a considerable advantage in the case where 
the armature Is employed in a small motor, which will be driven 
much inore steadily than has hitherto been possible. With three 
cells of Reynieris new battery this little motor will drive a 
fiewlttg-machine. 


M. J, PLATBAt; proposes a method of estimating approxi- 
tnatdy ; tifie apparent distance at which the moon seems to 
dmfeeeii1t:pepple to be in the sky. This means oonsists in looking 
at Ute moon steadily until the retina is soflieiently fatigued to 
produwan “imcidentd^^ W or ghost. The observer must 
thenmm ^ h which he wiU see the 

nO^ental imagO|re^e^ aew^ the same shape 

^ 


wall;untU..thiali 
mtmn Itself dkhi 


> advance to, iht 


A t<^ tae! ^ W same size as the 
mwn the observer 

« the waU m U the a^: ;^ he unconsciously 

experiment^ 






author having 
“ to be in hls case about 
rastdt 
'Hot 


PUteau oofiriuidM on the 


subject;! presented by Mm to the Belgian Acaddnfle, by cautionini; 
all perwms who may be interested in the subject to take care in 
repeating the experiment lest the great brlUiAniE^e of the luminary 
shouldiSannge &dr sight, ^ 

M, RtVKikn recommends as a pQwerfu hattdry 

for electric l^ht work a modified BanieBs’ cell, M which the 
zinc iximmerihd In a solution of caustic soda placed in a reCtam 
gttlar porous cell of parchment paper. The electromotive force 
of this combination varies from 1 *47 to i *35 volts, and the 
resistance may be less a Thomson^ tray battery. The actual 
energy which a Cell of thb battery would furtiirii U calculated to 
be twice that Of the ordinary round. Bunsen cdl. 

A Fxw months a^ Frof^ Bo&mann of Vienna published a 
calculation of the velocity of the electric current in a conductor 
based upon the discovery of Mr, E, H. Hall that a ma^et acts 
upon a current in a conductor, tending to alter its path in the 
subslance of the conductor. In the July number of the 
Journat of Science Mr. Hall combats Boltzmann’s calculation, 
and sliows that by paraUel reasoning a current should tend to 
urge forward with considerable force the conductor through 
which it flows ; which mechanical effect is certainly non-existent, 
Mr, Hall now gives us the very interesting additional piece of 
information that the displacing force exercised by the magnet 
upon the current in the conductor is in an opposite direction In 
gold to what it is in iron-- which is also quite irreconcilable with 
Boltzmann's theory. 

An improved centrifugal machine for schools is described in 
the Nachrichien of the Gottingen Society of Sciences (No* p), 
by Herr W. Holtz, Tlxe driving-wheel runs in a vertical plan^ 
and the quick axis may (with one and the same length of cord) 
be set either in a horizontal or a vertical plane, and higher or 
lower, also at varied distance from the frame of the machine ; 
further, it can be so rotated that an object to be rotated with it 
can be suspended from It. On the same axis and of equal size with 
the large driving-wheel, but independent of it, runs another 
grooved wheel. The endless cord passes under these and round 
.two smaller wheels higher up, one of which is on the axis to be 
quickly rotated ( which is set m a movable support) , The machine 
has been patented in Germany, 

In a communication to the Chttingen Society of Sciences 
{Nachr.^ No. 13), Herr Wohler states that with aluminium niofte 
and with very few elements, a galvanic battery may be formed 
of strength sufficient to deflect a magnetic needle strongly, 
decompose water, and raise a thin platinum wire to glow. In a 
cylindrical glass vessel holding very dilute muriatic apid pr 
dilute soda lye, is placed a roll of sheet aluminium, and within 
this a porous cell containing concentrated nitric acid and . a 
smaller roll of aluminium. A projecting piece of the metal from 
each roll is inserted in a circular cover of ebonite. 

During a recent thunderstorm at Hamburg tlic-Britirii Conaidt 
Mr* Fogsoti, observed the phenomenon of St, Elmo's fire playing 
above the tip of the sph-e of a church three-quarters of a mile 
away, Twenty times within one liour a pale bluish ball of 
resembling in tint the flame of burning potassium was seen. It 
appeared to be spherical In form, and from three to six feet Ui 
diameter. It seemed to hover above the spire witliout touching 
it, and lasting about forty seconds at each time of appearance. 

Apropos of the approaching meeting of the British Association 
at Swansea, wc may note that on the occasion of the last meeting 
at Swansea of the Association, in 184S, a paper waz read by 
Mr. r, Wishaw *‘On the Telckouphon, or Speaking Tele- 
graph,” This antedates Philip Reis’s “Telephon” by several 
years, 

Akothbr improved bichromate battery la announced, tltis 
time by the Silvertown Company, In no essential respect does 
this battery difler from the form known as “ Fuller's battery,” 
save in the addition of certain “exciting powders to the liquids, 
a **grey Compound” being dissolved in the inner cell in which 
the amalgamated zinc is placed^ and a “red compound ” in the 
outer cell with the carbon-rod. The use oif dilute std^nc 
add is avoided by employing the “grey compound the 
avowed aim of this ehan^ is the increase of internal oonduQ* 
tivity. The result is certainly an increase of cost* ; , 

Spbaicd^g oI biohro^te batteries, it appearz to^ us 
true fimctioti of :the porous cellmow usuri^ employed wd^vthem 
is enrirely z)risuridtrfb<Nl. Tlw bM>r«#iate;ioMd^ 
by the zme in ^ ceil on standing, is a coUeSdal si^Umce, The 
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porous odi peveuts this from mixing; whh the fresher stroug 
solution outside, and thus enables the operator to remove the 
exhaustedportioiu k 

An adaptation of the tdephone to the needs of deaf persons 
lias been brought out by one H. G. Fiske of Springfield (Massa* 
chusctts), To the centre of the disk of the receiving telephone 
is attached a short rod of wood, ebonite, or other elastic hard 
material which can be held between the teeth. The sonorous 
vibrations imparted to the disk by the magnet are thus transmitted 
mechanically to the auditory nerves through the teeth and the 
bones of the skull. The advantages are probably limited, since, 
os experiments with the audiphone have shown, only a samU 
percentage of truly deaf persons retain the power of hearing 
through the teeth. In the greater majority of cases it is the 
auditory nerve itself, not the mechanical adjustments and auditory 
apparatus of ttie ear, that is the cause of deafness. 


GEOGRAPHICAL NOTES 

Some modifications have been made in the composition of the 
fifth International Expedition to Central Africa, Lieut. Huron, 
who was to have formed part of the expedition, will only join 
his companions at a later period on the Upper Congo. He is 
charged, meantime, with a secret mission to Africa, for the 
accomplishment of which about ten months are necessfary. After 
the termination of this mission he will join the expedition, M. 
Horou will embark about the 23rd for his new destination. We 
learn that Dr. Dutrieux, who had to return from Africa to Bel- 
gium to recruit his health, is about to return to Africa to take 
part in the service for the abolition of .slavery, at the head of 
which is Col. Sale. He had begun when in Africa a dictionary 
of the Suahell language, so common all over Central Africa. 
Although incomplete, the Executive Committee of the Associa- 
tion have decided to print the dictionary as it is, and put it in the 
hands of travellers for correction and completion. 

The Beng states that next autumn Baron Nordenskjbld will 
visit St. Petersburg to make preparations for his proposed ex- 
pedition to the New Siberian Inlands in 18S2, the expenses of 
which will be borne by the Russian merchant, M. Sibiriakoff. 
Nordenskjbld will go to the mouth of the I.ena overland, and 
thencse embark for his destination. 

The Congress of French Societies of Geography was held 
this year at Nancy during the first week of August. M. 
Levasseur, honorary president, gave an address, in which he 
reviewed the progress realised by the creation of so many geo- 
graphical socletie.s. In the evening the members were invited 
to the Town Hail, where they were entertained by M. Volland, 
the mayor. A number of toasts were delivered by Ills Worship, 
as well as by M, Levasseur and others. 

A LETTER from Dr. Mattcuccl, written in May [last, ^intimates 
the arrival of the expedition under Prince Borghesc at El l^ashcr, 
the capital of Darfur, and the approaching departure for Wadai, 
Dr. Matteucci remarks on the almost absolute want of water in 
Darfur, and the consequent recent cultivation of water-melons by 
the natives as far as the arid soil will pennit. They also utilise the 
Baobab tree in a curious manner. Hollowing out the huge 
tnink of the older trees by fire, they by .some prehistoric primi- 
tive method get the hollow trunk filled with water during the 
rainy season, the water keeping sweet for eight months. The 
people of Darfur, Dr. Matteucci says*, are stiU in a primitive 
uncorrupted condition, a contrast to the Egyptiani.'fcd natives of 
Kordofan. 

M. BtsCHOFFSHEiM pays the expenses of M. G. Capu, a 
young geologist and botauiKt, who will accompany M. dc Ujfalvy 
on his new mission to Central Asia, referred to last week ; M. 
Gabriel Bovalt, as topographer and naturalist, will also accom- 
pany the mission. 


THE ALG^ OF THE SIBERIAN POLAR SEA' 

OEFORE the voyage of the Ve^a our knowledge of the algm 
of the Siberjan Polar Sea outside the Kara Sea was limited 
to the fact of their existence in Tschaun Bay and along the coast 
Wween that bay and the mouth of the Kolyma. ITiis in- 
formation was obulned by Baron MaydeU, the leader of a 
scientific expedition sent out in rSdp, under the auspices of 

» Abstract of pfeHminary communieatum by Pr. >. R. KjelUnaa In 
Ofven. af Kongl. Vet. Akid. Filrhimdl./’ 1879. 


the Itttaslan Oec^^ Sooie^r, to explore the 
rWasttle* A statement previously mode by Matittsbhin* ^ Of 
Wrangeps oompimions duifing his Siberian joumery, that al^ 
exist at Tschautt Bay, was tht^by confirmed. M^dOU brought 
home with 'Him only^ three Incommote specimens or algm, ulHicH 
he obtained from a native living at Cape Scbekgskoj . the 

description given by him they appear to belong to the genera 
Alaria and lAminaria. 

From observations made during the voyage of the It 
appears that algte exist at several places along the whol« 
coast of the Siberian Polar Sea. They occur almost exclusively 
within the subllttoral region. In the elittoral area, ^hich was 
the best and most completely examined during the expedition, 
Dr. Kjellman found only at two places, viz,, between Port 
Dickson and Tajmur Island, an exceedingly scanty flora 
consisting of three species, two Tloxi^tm^Lithothdmnhn 
morphum and Phyfhphora interrupta — and a Phseozoosporacea 
— Lithoderma fatiscens. The Httoml region along the north 
coast of Siberia is, like that of the coasts of Kovaya Zemlya and 
clearly for the same reasons, nearly everywhere devoid of algse. 
Only at two places did Dr. Kjellman find traces of a strand 
vegetation. They consisted of two small m^en algse, Entero' 
morpha compressa and Vrospora peniciltifirmU^ both known 
from the same region in other parts of the North Polar Sea. 
Fucacesc occur nowhere within Ine littoral region, not a single 
individual of this group having been found at any of the places 
visited between Port Dickron and Koljuschin Fjord new 
Behring’s Straits. To the east of this fjord there was found in 
the sublittoral region in limited quantity Fuats evanescens^ 
which is extensive^ distributed in the North Polar Sea. In dae 
snblittoral belt of ihe lx)ttom, too, the vegetation in the Siberian 
Polar Sea is very scanty. Dr. Kjellman had not an oppor- 
tunity of examining any region where the flora was not 
considerably poorer in individuals than in those places on the 
coasts of Spitzbergen and Novaya Zemlya where algre are pretty 
abundant. The eastern portion of the sea appears to be some- 
what less poor in alga? than the western. tHc places where 
they most abounded were Cape Irk ajpij— Cook’s North Cape 
(N. L. 68® 55' W. L. 179® 25'), and the mouth of Koliuschin 
Fjord. From the natives settled between this ijord and Cape 
Serdze, situated about fifty miles to the east of it. Dr, Kjellman 
repeatedly obtained during the first half of 1879 very large masses 
of algtc, which appears to show that a pretty abundant vegetation 
of alg^e is to be found at certain places along this part of the 
coast. There arc not wanting, how’ever, in the western part of 
the Siberian Sea some comparatively very good places for alga;. 
One such at least was found, viz,, the region round Tajmur 
Island, between Port Dickson and Cape CbeTyuskin. 

The siccies that occurred most frequently were Polysiphonia 
aretka, Rhodomefa tenuissima^ a variety of Rhcdomela subfitscat 
SarcophyUis arctica^ Phyllophora inta^ruptay species belonging 
to the family Laminaricre, Spkacclaria arcticay and 
iortilis. The I.aminarieac give in general their stamp to the 
vegetation ; at one place however Phyllophora interniptay at 
another the above-mentioned variety of Rhodomda suhfusca 
occurred in quantity surpassing that of the I.amiuarka;. 

Of thi-i faxnily six species were found, viz., four species of 
Laminaria ; L, A^rdhiiy /.. cuneifoliay L, soluinnguldy undone 
belonging to the digitata p'oup, in which Dr, Kjellman beUeved 
that he recognised the Z, a^o fulva of J. G. Agardh, and two 
species of Alaria, one standing near \xs A* mtueniay the other 
corresponding’ in much to A. musa/oliay but probably belonging 
each to species allied to these, and yet incompletely known, 
which occur in the north part of the X’acific. Ine distribution 
of the Laminaria along the north Siberian coast is diflerent. 
Laminaria soHdungula occurs both east and west of Oape 
ChelyuKkin, iMtninaria Agardhti was found only at that 
promontory and at a couple of places west, but nowhere eaH 
of It. Eastward it is replaced by Z. atneifoliay found first at 
Irkajpij andaftersvards east of it in comparatively large quantities. 
Both the two species of Alaria and Laminaria appear 

also to he confined to the eastern portion of the Siberian FoJat 
Sea. None of them were seen west of Irkajpij. Some of the 
species already mentioned as occurring most frequently enter 
into the composition of the vegetarion In dlfTerent proj^ionii 
east and west of Cape Chelyuskin, PofysipkoHia efrriwa end 
PkylUgphara initrrupba were more common west ; 
tfnkissima 9 ^{n more numerous east of the iWMrtherijm^t point 
Asia. Was nowhere seen east 

norSareophyuis arctica and the variety of 
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it loUow* tlu^t the aljsal fijm difTm in Us 
udtt in h dwree In the eastern nnd western 

jjbiwiAn 

' It 1 ms been stated of Urge*siKed kxutiani 

liknts is a chttwtedstic of the Arctic aigee. In this respect 
tik vegetation of the Sibertsn !Sea is considerably behind that in 
othe^arts of the ^orth PoUff Sea. The largest alga seen, by 
I3f, ]l^eUman was a Zaminaria- Agardhii^ whose length was 210 
nnd greatest breath 37 centimetres. Among the many speci- 
mens of Z. cHntifdia examined there was none more than half 
so large as this, Z, spliiun^la is about os large as middle- 
aieed specimens of this plant from the coasts of Spitsbergen and 
]!^ovaya Zemly^ about 90 centimetres long and 15 to 20 broad. 
The two species of Alaria, when they are largest, are about a 
fnetre in length. Other algm almost without exemption are 
stunted in comparison with plants of the same species from other 
portions of the North Polar Sea. 

The collections of algm made by Dr. Kicllman, according to 
the examination to whiA it has been possible to subject them, 
consist only of thirty five species, of which there belong to the 

Klorideoe 12 

Fucoideoe 16 

Chlorophyllophycete ... 6 

Phycochromophy cem i 

These are not more than half as many as arc known from the 
Murman and Spltzbcrgen Seas. With the exception of two, or 
possibly three, species, all also occur in other parts of the North 
Polar Sea. 

The western part of the Siberian Polar Sea, at least to Cape 
Chelyuskin, must doubtless be considered to bdong to the terri- 
tory of the Spitzbergen marine flora, though poorer in indi- 
viduals and sjiecies and more stunted than it. The alg® in 
I he eastern pm of the same sea also in a considerable degree 
correspond with those on the coasts of Spit2il>ergen and Novaya 
Zemlya, but in the composition of its Laminaria vegetation it has 
a trait foreign to the latter, and indicating a connection with the 
iilgse In the north part of Ae Pacific. 

ON THE COMPRESSmUTY OF GLASS ^ 

. 'T'HE following experiments were undertaken with a view to 
determine by actual observation the effect produced on solids 
by hydraulic pressure. The instrument was constructed accord- 
ing to my direcUop by Mr. Milne, of Milton House, about two 
years ago, but it only now that I have l>cen able to devote 
myself to its at^pUcation to the purposes for which it was de- 
signed. It consists of a hydraulic pump, which communicates 
with a steel receiver capable of holding instruments of consider- 
able size, and also with a second receiver of peculiar form. This 
receiver consists essentially of a fitecl tube terminated at each 
end by thick glass tubes fitted tightly. It is tap]>ed at the 
centre with two holes, the one to establish connection with the 
j^mp, and the other to admit a pressure-gauge or manometer. 
The steel tube may be of any length, being limited only by the 
extent of laboratory accommodation at disposal. Ine tube 
i^ich 1 am using at present has a length of a little over six feet, 
and an internal diameter of about three-tenths of an inch. The 
solid to be experimented on must be in the form of rod or wire, 
and must, at the ends at least, be sufficiently small to be able to 
enter the terminal glass tubes, which have a bote of o’oS inch, 
and an external diameter of 0*42 inch. The length of the solid 
is such that when it rests in the steel tube its ends are visible in 
the j^s terminations. 

When the joinU have all been made tight the experiment is 
ocmdacted as follov^s t— 

A microscope with micrometer eyepiece is brought to bear on 
each end of the rod or wire. These microscopes stand on sub- 
etanlM platforms a^ independent of the hydraulic appa- 

ratus. The nr^ure is now raised to the desired height, as 
indicated by wie manometer, and the ends of the rod are observed 
and their pbsttion with reference to the imcrometer noted. The 
pressure is then baref ally reUeved and a displacement of both 
ends in Jfeifttt to take plaoc, and its toplltude noted; The sum of 
the displacements of the ends, r^pttd being had to their signs, 
gives the abaolute expanOou in the ^reotiou of iU length, of the 
glass rod, when the preaisurc ttt ite surface la reduced by the 
obsstved amount* and consequently also by the compression 
whifett the process is reversed. As in the ease of non-crystalline 
bod^ like glass, there is no reason why a pressure should 

^ SiltaUmee Wf a paper rewl before the l^yol Society of Kd-nburgh, 
yuBS et; hy J. V. Buehauah. 


produce a greats efihet in one direction more than in another, 
we may, without sensitde error, put the cubical compression at 
Uuree times the linear contraction for the same pressure. 

^ As yet 1 have cmly experimented on glass, and only pn one 
sort, namely, made by Messrs. Ford and Co. of Edinburgh. 
It contains and Is very suitable for glasa-bWlng purpoaes. 
I have not yet analysed it. I have observed its compresubility 
up to a pressure of 240 atmospheres, and before proceeding to 
higher pressures I intend to determine the compressibilities of 
other solids, especially metals at pres&ures up to 240 atmo- 
spheres. The reason for taking this course is that liaving got 
two glass tubes to stand this pressure I am anxious to utilise 
them as far as possible before risking them at higher pressi^es. 

The pressure in these experimmits lyas measured by a mano- 
meter, which consists simply of a mercurial thermometer with a 
stout bulb, which is immersed in the water under pressure, whilst 
its stem projects outside. 

The values of the readings of this instrument were determined 
by comparing it with a piezometer containing distilled water. 
This piezometer had been compared with others which had betm 
subjected to the pressure of very considerable and measured 
columns of water on the sounding-line. 

The mean apparent compressibility of water in glass was thus 
found ^ to l>e 0*00004868, or, multiplying by i,ooo, to reduce the 
number of figures 0*04868 per atmosphere at temperatures from 
1“ to 4® C, 

The manometer (No. 2) was compared with this piezometer. 
The temperature of the manometer was C., while the 
piezometer was enveloped in ice in the receiver. The ice was 
thus melting under the same pressure as tlie instrument was 
undei^oing, consequently the piezometer w*^s not exposed really 
to precisely the same temperature at each succeeding experiment. 

For our present purpose the effect of the possible variation in 
volume due to this thermic cause is negligable, and we assume 
that the indications of our piezometer are comparable with those 
obtained in deep ocean waters. In a future communication 1 
hope to return to this point. 

In Table I. we have in the first column the number of obser- 
vations mcaned for each pressure from which the average values 
of the manometer.reading under A, and of the piezometer- 
indication under H ore computed. 

Manometer No. 2, when treated simply as a thermometer, 
showed at atmospheric pressure a rise of one division for a rise 
of 0*2^3® C. in temperature. Piezometer K, No. 4, was filled 
with distilled water, and contained 7*74 aibic centimetres at o® 
and atmospheric pressure. It is made of Ford's glass, though 
not drawn at the same date as the experimental rod. 

Table Comparison of Manomtter No. 2 at 12*5*^ C. with 
Piezotntier A', No, 4, in ice melting under pn^cssure 


i 

PiezomeUir K., No. 4, contains at 0" and 
atmospheric pfcsiurc 774 qub. cent, of 
water. 

Number 
of obser- 
vation* 
Dicaned. 

1 

PrcMure in' 
diviniuns of 
mnnometer 
No. 3. 

Temperature of manometer 12*5“- C. 

4 

A. 

26*08 

Piezomeier immersed in ice ) 

4 

30 ‘28 

Melting under pressure A | 

Probable temperature between - i® i 
ando^'C ,..i 

1 

36 *20 

1 = 

40*08 


1 3 

50*08 


1 3 

60*30 

j 

1 3 

70x18 

Total number of observations 


i' 

Mean reading of manometer 

43‘6i 

i 

Mean apiwent contraction of water 
in piezometer ... ... ... ... 




Apparent 
contrstc- 
tion of 
water per 
thoiotandt 

K. No. 4. 


If. 

4*0228 
4-6534 
5 •5972 

6 '1045 

7*6043 

9*1057 

10*5163 


6*6495 


Dividing the mean apparent contraction of the water in the piezo- 
meter by the ttpiwrent cpmpressibiiity of water in glass (0*04868), 
we have for the pressure corre^ondiug to a rise 0143*61 divisions 
on manometer No, 2 at 12*5^ C. 

^ “ ‘36-6 ««a.,*er«. 

* Ptve. Royal Society <rf Loodtm, p. 16*. 
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Hence to conyert reodiOga of manometer No, 2 into atmospheres 
we Iiavc to multiply by 3*132 the difference between the mano- 
meter reading under pressure and that at atmospheric jpressure. 

In another aeries of experiments pieroraeter K, No, 4, was 
compared with manometer No. 2, both being at a temperature 
of t2*3*^ C., and the following results were obtained as the mean 
of nineteen observations : — 


Mean rise of manometer No. 2 ... (A) 41*35 divisions. 

Mean apparent contraction per ) 
thousand of water in piezometer > (II) 5 *8782 

K, No, 4 ) 

But from the results in Table I. we have for the pressure in 
atmospheres— 

p n 3*132 X A «■ 3*132 X 41 *35 - 129*5 atmospheres. 

And the apparent compressibility of water in glass at this tem- 
perature (12*5® C.) in volumes per thousand per atmosphere is — 


M 


H ^ 5*8782 
P 129*5 


0*04539. 


We sec then that at pressures up to 240 atmospheres the property 
peoiUar to water of diminishing in compressibility with rise of 
temperature is preserved unimpaired, and the amount of change 
corresponds closely with that found at low pressures in the 
experiments of Regnault and Grassi. 

In Table II. the results obtained are summarised. In the 
first column we have the number of the series, and in the second 
the number of observations which constitute the series. Under 
T we have the temperature of the receiver and tliercfore of the 
rod in it. The experiments were made at the temperature of 
the room, which varied very sUghUy. The arithmetical mean 
of the values of T is 12** *77 C. Under A we have the pressure 
in terms of the scale of the manometer j that is the difforence 
between the readiitgs of the manometer when the pressure was 
up and when it was equal to that of the atmosphere. Under V 
(3*132 X A) we have the pressure in atmospheres which is ob- 
tained by multip^ing A by 3*132 (see Table 1 .) Under D we 
have the sum of the expansions observed at each end in terms 
of the micrometer, divisions which had identical values. Under 
F we have the values of D reduced to parts of an inch by multi- 
plying them by 0*000417. Under Q we have the greatest devia- 
tions from the mean amongst the individual observations forming 
this particular series. R represents this deviation as a percentage 
of the total expansion (F), Under II we have the linear com- 
pression (in inches) of a rod one million inches long under a 
pressure of P atmospheres, K is the corresponding value for 
one atmosphere, and N 3K is the cubical compression of the 
glass per million per atmosphere. 

The total expansion on I) was determined by observing the 
expansion at each end and adding them together. These partial 
expansions W'ere not always, nor indeed often, of exactly the 
same extent; the excess was sometimes on the one side and 
sometimes on the other. The effect of the rise of pressure is to 
extend the containing tube and to compress the contained rod. | 
On the relief of pressure the tube shortens a^in and the rod I 
recovers its length, and there Is necessarily a Siding of the one 
or the other, and 'jt depends entirely on minute local circum- 
stances whether the rod finds it easier to return to its original 
relative position or to another. In some experiments mode pre- j 
viottsly to thoae quoted in Table II, the rod nad greater freedom 
of motion longitudinally, and it happened several times that it 
crept tolily to tlie one end, necessitating the opening of the 
apparatus to replace it in a position suited to observation. After- 
wards stops were placed in the tube, which, while setting limits 
to the crawling motion, did not in any way interfere wth the 
exf^sion and contraction. The results of tlmse previous ex* 
pcriments are not included in the table, because they were merely 
tentative with a view to learning the details of the kind of 
experimentation ; and further, because in the microscope at the 
east end the po^wer used was very low, and the micrometer 
insufSciently delicate. 

The micrometers used were : at the east end a photographic 1 
copy of Hartnack's eyepiece micrometer, and at the west end i 
one of Mom’s. They wm» both compared, and the values of 
their divisions as used determined by comparison with a stage . 
micrometer of Smith and Beck, ohdig^ngly lent me by my friend 1 


'lb?* '1^^ who^^'^hitd .caeeftt^ 

graduiaiilo^. }t is re^ as a 

of the diviidcms tumed out to be identoli; iwm^, 

^ Xn lhe obteryatioas recorded I inade no 
the micrometer diviabm further ^bau to esUmi^e a iialf*. 
the micrometer leadings are not effected dhrecti^ byihe inoia^ 
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the deviation per cent, should be, as it is, the less the higher the 
pressure ; and there is no doubt that the higher the pressure is 
the greater is the accuracy of the observation. The only way in 
which the pressure affects the reading of the micrometer is that 
when it is sufttoiently high It produces a microscopic distortion 
of the tube which throws the point very slightly out of focus. 
This is remedied by a alight touch of the ftne-adjustment screw 
of the microscope. 

The general result of these experiments is that the Uuear com- 
pressibuity of the glass experimented on ig 0*96 and its cn^cfld 
compressibility 2*93 per million. 

Grassi ^ gives as the means of his obseryktiohs at pressures up 
to tea atmospheres f 

(Slass 3*25 ... Crystal ... 2*804 and 2*ff384 ^ 

So dmt our results agree clostSy vrith those found by wn to 
cryiEtal. 

> A#w#, CWw#. sr, p. 477. 
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TrtMS *•• 0*05160 

Atia fte water 

^irs^fi^ts ... ... 0*04539 

AUei>Sp^hmyW^1^ o*o(^9^ 

True pot&pieiW 12*5® C. ... 0*04831 

OrasfiS g^ves the following values for the true compresslbiJtty 
of water at vaiiotie temperatures 

At 1*5" C*..^ ... 0*0515 


At 4‘i’C. 

Mean 
At 10*8* C. ... 
Att3*4"C. M. 
Mean 


0*0499 

0*0480 

0*0477 


[0*0507 


0*0478 


My results (tgpxe very closely with thesc^ 

TBcfore concluding I would call attention to a very carious 
idiendinenon which 1 have never seen noticed, namely, the 
peculiar noise which accompanies the relief of pressure in a 
mixture of ice and water. 

In comparing the Viesomcter K No. 4, in melting ice with the 
manometer at 12*5” C., I proceeded ^dually from lower to 
hi^er pressures. When the pressure whidi was relieved was 
100 or t20 atmospheres, I thought I noticed a slight noise. On 
raising the pressure higher tlie noise became more and more 
distinct, untu when the pressure relieved was over 200 atmo- 
fiphercs, it was distinctly audible at a distance of 5 feet or 6 feet. 
It resembles the noise produced by bending a piece of tin back- 
wards and forwards, and is markedly inleiwificd by accelerating 
the relief, just as the noise made by blowing off steam is intensified 
by enlarging the outlet. When the relief valve is opened very 
carefully it whispers gently but very distinctly, till ,the pressure 
is all down. If opened comparatively briskly, but still with 
great care, the noise is comparatively loud but more rapidly used 
up, 1 forbear maldi^ any reflections until I have been able to 
study this plienomenon more closely. 

Pieces of clear ice wliicb had been subjected to high pressure 
in the receiver were finely laminated in parallel planes. In each 
plane there w*as a central patch surrounded near the sides of the 
block by a ring of spherules. 



The annexed figure gives an idea of the arrangement in 
a plane of lamination ; the size of the spherules is greatly 
ex^erated. 

'Hie lamination of ice by pressure in one direction is well 
known. I am not aware that its production by pressure in all 
directions has been noticed. I hope to pursue my observations 
on this subject. J. Y, Buchanan 


rm WmMXSS OF BOmMIAN PHYSICIANS 
AND NATURALISTS 

'PHEi first Co]^;re«a of Bohamhm Naturalists and Physicians 
* met at Prague on May 14 last. More than 400 members 
met under the ^presidency of M. Kwjci, M. Eiaelt, M. Kodstka, 
and m .Studm^. The bpened by 

M. Krejoi, Professor of GeoIoS^ho aiuySre^ 
address ** On the share of the S 5 lm%n Nation in the Develop* 
aient of Natural Setenee'.** fh^ 

workers in scienoe were in the fieM up tb the 
hut that when the Bohemian xmtion/ after two 
pcdidoal and national tdaveiy, awoke to life 0 


r it veiyeoon 


took its pad In th^ , progress of natural ecleuce. Tire nemea 
of Skoda, B<d)db?ekr Htha, 

Safarik, Celukovskj^, Fnc, ICrejci, Helmhackeri and of mai^ 
others, are known even beyond the boundariae of Bohemia. 
Many obstacles were placed in the way of these pfromoters of 
science ; they were not assisted by Government^ and even the 
ancient university of Prague was, and indeed is, almost exdu- 
sirely German, But in s^te of all difficulties scientific progress 
went on steadily, and at present tie* number of workers In 
science ns very fair. Knowing the cosmopolitan character of 
science, the Bohemian nation values equally me process made in 
England, France, Germany, Italy, and Russia ; it wishes only 
tlrnt its own share-^if proportionately small — may be recognised 
l>y others. The great languages of the world are like the sea,, 
which carries the ships and steamer.) of all nations; but the 
languages and Utemtnre, of small naiionaiities-*.of the Danes, 

and fertilising the continents by which the sea u/surrou^^ ^ 

On May 15 and 17 sectional meetings took place. On the 
i6th the members visited the village Chuen:!. where Prof. 
Krcjci explained to them the very interesting distortions of the 
Silurian strata on the left bank of the river Vltava (Moldau). In 
the evening of the same day the members assembled at a banquet, 
where especially the healths pressed by Prof. Safarik were 
heartily responded to. He sjxjke mt of the progress of science 
in Bohemia and its relation to scientific investigation in England 
and France ; he then proposed the health of the distingtu^ed 
Russian naturalists, rmerring chiefly to Menddeeff, Butleroff, 
Menshutkin, Chebysheff, Shecheneff, Mechnikoff, and Kowa* 
lewski ; finally he drank to the Nestor of palieontologicol research, 
to Joaquin Barrande, whofat Prague has carried out the chief 
part of his scientific work. 

In the first section (medicine) papers were read on purely 
professional subjects. 

The second section was devoted to mathematics. Besides 
several mathematical papers Prof. Augustin spoke on cydones 
and anticyclones ; M, Doubrava read a paper on electricity ; 
M. Domalip explained the action of a magnet on a current of 
electricity traversing a ratified medium ; Prof. Charles Zengef 
gave an account qf nis method of constructing achromatic lenses 
by means of a combination of crown-glass and certain liquids. 
Excellent microscopic photographs made by the aid of these 
lenses were shown. For astronomical purposes lenses with an 
opening of 2 Inches and a focal distance of only 9 inches have 
been constructed according to tins method with complete 
success. 

In the third section (Natural Science) the following ‘papers 
were read : — Prof. Boricky, on the structure of the Bohemian 
porphyries. He showed that iJicy frequently contain the mineral 
‘‘coroierite,” which hitherto had not been^ found in Bohemia, 
According to Prof. Boricky a great part of the Bohemian 
porphyries must be dassed as siliceous porphp^iUs^ Prof, Fric 
demonstrated a new^ genus of the ganoids found at Kounovd, 
near Rakovnik, This fish resembles the genus Pakeomscus, but 
its scales are very different. He gave to the new getius the name 
of Trissolepis kounoviensis^ 

M, Bayer gave a report on the characters of the skulls of some 
batrachia. Comparing the skull of the genus Pelobates with 
that of other getiero, he found that the skull of Pdobates differs 
esisentiaily from all others, and that thh; genus does not form tlie 
connecting link between the Kanid^e and the Bufonid^. M. 
HflUich read a report on the genital apparatus of the genus 
Cypris. He supplemented the data given by Zenker, and corro* 
borated in a certain sense the new observations of Weiasmaim. 
A series of platc.1 belonging to a new work on Bohemian creta- 
ceous Echinodermata was shown by Dr. Oitomar Novdk, and 
their peculiarities were explained. M. Ladislav DucUi gave a 
prdimmaiy account of the anatomy of the Bohemian henuptera, 
especially of the section Scutata. He has discovered on the fore 
feet of these insects a oomb-hke apparatus, by means of which the 
insect deans its tentacles. In Bohi^ia as yet 40 1 species of hemi- 
ptcra have been found, IVof, Boricky showed to the members 
many iateresth]^ novelties in mineralogy, aa^ , the Kosslerit, 
a xoineral of W'Mch as yet oi^y t|ure ipedmens are known. Dr. 
Vejdovaky eshflNted; die won4 iWt of Ms . work on .the cqtn- 
pafative morphology of the amwdA ccmtaiuiug a new Of 
the OBgoebsere and drek airetoini^^ Stalls, together with thdr 
idfidties to llreTitrMU^ and vmtebrata. Dr. Vejdovsky^* 
posre the foH<rerkg aarangement of of tire 

godireta AttodttUala {Aedosoina}, Xn) Chaetogast^^ 
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IHscodrUi^ (Bronchiobdella), (4) Naide% (5) Echytraeida, (<S) 
(7) Liunbrictttida, (8) Fhreomtioa, {9) Criodrilid*, 
(10) Luin^dda. M. V. FHc sliowad to the member* a sped* 
sum of the body of a chimpanzee, four years old, which was 
prepared l>y the injection of wickersheim’s conserving fluid. He 
explained all method* hitherto known and used to preserve the 
bodies of animals, and he declaim the melliod of wickersheim 
to be the best of them, * 

In chemistry some interesting j>apcrs were read and an 
*nip*pt**d discussion took place on educational and scientific 
questions* 

On the 17th the second general meeting took place. Prof. 
Albert, of the Innsbruck Universify, delivering an address *'On 
.Theory and Practice in University Education.’’ 

Dunng the session of the Congress a journal was published 
containing the abstracts c»f the papers read before the Congress. 
The addresses of M. Krcjci and Dr. Albert, however, were 
printed in extmsOf and of the former afterwards also a German 
translation appeared in print. 


SCIENTIFIC SERIALS 

Archives des Sdemes Physiques et NatureUes^ July 15, No. 
7.— Note on the equilibrium of solids of great dimensions, by 
M. Cellerier. — Geological description of the Canton of Geneva, 
by M, Favre,— Pbytography, &c. (M. de Candolle), by M. 
Micheli. — A differentitu thermometer for demonstration, by M. 
Dufour. — On the casting of the beak of birds of the Mormonides 
family, by M, Bureau. 

Reals Istiiuto Lombardo di Sdmze e Letters Rendiconiit vol. 
xiii. Faac. xiii. June 17. — On some trigonometric series, by Prof, 
Beltrami. —Morphological studies on the human body, by Prof. 
Dc Giovanni, — On the part taken by the pneumogaslric in death 
by hanging, by Prof, Tamassia. — Iconography of trie Laplanders, 
by Prof. Mantegazza. — On reflex arthropathia of urethritis, by 
Prof. Scarenzio, — On a geological confess held at Home, by 
Prof. I'aminelii, 

Fasc, xiv., July i. — Ossiferous breccia and neolithic station in 
Corsica, by Dr. Major, — On the present geographical distribu- 
tion of NycHnamus ccstonii^ Gavi., by Dr. Beltoni. — On a 
shower of falling stars observed at Milan on June 23 , 1880, by 
S. Fomioni ana Prof. Schiaparelli. — On univocal plane trans- 
formations and particularly on involutorv, by Prof. Bcrtini.— 
Notes on the fishes, and in particular on the male eels, observed 
at the Berlin Exhibition, by Prof Pavesi. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, August 9.— M. WurU in the chair.— 
The following papers were read Summary report of a zoo- 
logical exploration in the Bay of Biscay in the Goyermnent ship 
Le Travaillmr^ by M. A. Milnc-Edwards.— Experiments tending 
to prove that fowls vaccinated for cholera are refractory for 
charhon, by M. Pasteur. — Results of observations of solar sfjots 
and faculas during the first two quarters of 1880, by P. I’acchini. 
The numbers indicate rapid increase of solar activity. The days 
without spots form five groups separated by a mean interval of 
twenty -nine days, showing that in one hemisphere (which is that 
visible in the end of last December) the spots were formed with 
difficulty. — On a class of linear differential equations of the second 
order, byM. Brioschi.— Experiments on the discharge in rarefied 
gases, by M. Rigbi. Inter ulia, the glass seems to become 
luminous at the point where it acta as positive electrode* 
During discharge tne negative electrode is probably much mote 
heated than the positive. The cause of mechanical action of 
the negative electrode is the same as in the radiometer.— On 
some properties of flames, by M. Meyrenenf, The gas which 
fee^ a flame is subject to two opposing influences, one creating 
a dratn^t outwards, the other (expansion through combus- 
tion) tending to drive the gas back. By diminishing the- 
rate of outflow without modifying the combustion, one may regu- 
late these moyements so as to ^ vibratious of the natune of 
sound. Better sonorous effects are had by mi^iziga flame to- 
on a round rod or on another flame*— Indices of mfraction 
of aqueous solutions of acetic acid and of hyposulphite of soda, 
M. Damien.— On an toprofement of the TBunaen batt^ by 
M. Axaids, ^ M. Ducrctet For acidulated water Is substltttted 


a IS per cent, solution of cyanide of eaiisfle pdtaAi> 

marine salt^ or mdinary sal ammoniac. The rim not to 
amalgamate* They are less consumed than ja the ^nsen ; the 
intensity of the current is no less, and Its tonstancy is remark* 
able.— On the spectra of ytterbium and erbium, by &t. Thaten* 
—On thulium, by M. Clfcve, — Researches on the heats of 'com- 
bustion of some substances of the fat-series, by M. Longuinlne. 
— ^Secondary reaction between sulphuretted hy wgen and hypo^ 
sulphite of soda, by M, Bel'amy.— On the acid obtained by M* 
Boutroux in the fermentation of glucose, by M. Maumend,— On 
a new process for producing malleable nickel of different degrees 
of hardness, by M. Gamier. This consists in Incorporating phos- 
phorus with the nickel (to take up oxygen) ; r.^,, addit^ to the 
bath of nickel a phosphide of niclml containing alxjut 6 
per cent, pbosphoriw. Very thin sheets of the material can be 
produced.— On propylnervme, by Mr. Morley.— Influence of 
light on transpiration of plants, by M. Comes, Hants transpire 
more in light than in darkness, and more the intenser Ae light. 
The more intense the colour of the organ, the greater the trans- 
piration. Ihc luminous rays absorbed alone favour the trans- 
piration. — On the source of muscular work and on supposed 
respiratory combustions, by M. Sanson. The litoratioa of 
energy is due greatly, if not wholly, to phenomena of dissocia- 
tion similar to those in fermentations ; in presence of anatomical 
elements (blood corpuscles specially) the immediate principles 
of the plasma arc dissociated, give carbonic acid and doubUcs# 
other compounds which borrow oxygen from the facemoglobin 
for their formation, and yield their energy to the muscular 
elements, which then manifest it by doing work in contracting, 
or to the blood for maintenance of animal heat, — On the use of 
nitrite of ethyl for rendering contaminated places healthy, by 
M. Peytusson, It acts like ozone, but more powerfully.— Com- 
plement of the biological evolution of puccrons of galls of 
poplar {Pent^higus hursarius^ Lin.), by M, Lichtenstein. — On 
the affinities of the genus Polygordius with annelides of the 
family of Opkeliidct^ byM. Giard.— Discovery of new mammalia 
in the pliosphate of lime deposits of Quercy (Upper Eocene), 
by M. Filhol, — On the structure and functions of the embryonal 
suspemior in some leguminous plants, by M. Gulgnard. — On 
deforming pilosism in some plants, by M. HeckeJ.— On a new 
instrument for pointing guns, by M, Amoux. 
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ON THE mAIN 
as m Organ of Mhtd* By H* Gharlfcon 
M*A^> M,D., F.R.S. International Scientific 
S^ri^ (London 1 Keg^ Paul and Co.^ 1880.) 

W ITHOUT preface or other proposition than that 
sugifcsted by the title of bis boolc, I>r. Bastian 
contmences to deal with his subject by an inquiry into the 
Uses and Origin and the Structure of a Nervous Systan. 
His motive, as expressed farther on, in giving such a 
wide scope to himself in his method Of exposition was to 
ascertain whether the general similarity in structure of tlie 
nervous system in the lower animals as compared with 
that of man, ** carried with it a general similarity in mode 
of action/' To all those who, like Dr. Bastian, look upon 
mental phenomena from the evolutionary aspect — aiming 
as they do at reducing psychology to a more or less 
transcendental branch of physiology— this, if not a neces- 
sary, seems at least to be a favourite plan. Such readers 
as require to be initiated into the earliest mysteries of 
zoology and physiology must find this method a useful 
one, inasmuch as by submitting themselves to the 
guidance of an accomplished and trustworthy guide such 
as Dr. Bastian, they are led with ease and interest 
through a field of attractive information to the considera- 
tion of the main problem which the author keeps con- 
tinually in view. To the author himself, however, the 
method is one which is not free from disadvantages. It 
leads him, for instance, at the very beginning of his task 
into the most hypothetical region of evolutionism, namely, 
that whkh has to do with the commencement of diver- 
gences from the homogeneous to the heterogeneous in 
structure and function \ and so affords to sceptics and 
even to others who may have a stronger predisposition to 
accept his views, an opportunity of assigning to his argu- 
ment a weakness which is inherent not in the argument 
itself but in the present state of a rapidly-progressing 
branch of science, of which he has submitted a sketch for 
the guidance of his readers. When Dr. Bastian, for 
instance, discusses the method in which muscular tissue 
may be produced by recurring contractions, his language 
is necessarily so hypothetical that his readers may incline 
to think that a work which commences in such a nebulous 
form can scarcely end in the satisfactory exposition of a 
new philosophy* It is a pity that false conclusions shouM 
be suggested by sentences which have no direct or essential 
connection with the author^s argument. 

When, however, Dr. Bastian has disposed of the pre- 
limhiary parts of his work he enters with emphasis into 
the i^t^nwnt of his views regarding the Scope of Mind. 
He considers it a 'legitimate inference" that the term 
Mind ' no more corresponds to a definite self-existing 
principle tham the word ' MagnetUm/ He repeats the 
detbOttSftettldd df th^ fk^Cy Whitih pervades every region 
of intrdspecti m^pfiysics (H) fhat^ nameJy, of regarding 
M j^tnftsd or bounded by 

- /consc^ admlmble - clear- 


chiutg^ Jusd constitute the essential mrr^UUves 

(the'^iti^ctt^ ours) of those pluses of Conlnripusness 
knowhas Sensation^:^^ Though^, ami Volititms, 
as weU as a considerable part of the sum total of those 
other rdated nerve actions which are unattended by 
Conscion^tess, and whose results form, in accordance 
with the views above stated, so large a proportion of Ihe 
^ phenomena comprehended under the general abstract 
word 'Mind/" 

This sentence expresses admirably the position which 
has been arrived at by all who have studied psychology 
from the biological point of view, and it is dif&cult to 
understand how such a moderate statement of the rela- 
tionship of Mind to Brain should require in Dr. Bastian's 
and other recent books to be sttpported by an Imposing 
presentation of facts relating to the comparative anatomy 
and physiology of the nervous system. 

Dr. Eastian's volume is a valuable and opportune addi- 
tion to the International Scientific Series. It will supply 
a want which has been much felt by specialists as well as 
by general readers who have been desirous of obtaining 
a knowledge of the opinions held by exponents of this 
line of thought — a class of writers whose style is apt to 
be obscure, and whose writings are too frequently con- 
tained in scattered and unattainable periodicals. The 
writer of this work deserves to be complimented on the 
success with which he has propounded his own special 
views regarding brain functions without assigning to them 
such an undue predominance as to rob his work of the 
credit of being a fair and comprehensive statement of 
what has been discovered and believed by other workers 
in the same field. Dr. Bastian writes in all departments 
of his subject with that ease and clearness which are 
indicative of perfect knowledge. If in anything this 
statement does not hold good the exception could be 
made only with regard to an apparent tendency to do 
some little injustice to the views of Hughlipgs- Jackson by 
attaching a meaning to some of his terms which is too 
bald and mechanical. Dr, Bastian himself excludes the 
processes taking place in the Motor Centres of the Cere- 
brum from "the cerebral substrata of Mind," and he 
cannot consequently be expected to lavish much sympathy 
on doctrines of an opposite tendency. 

"The Cerebr.al substrata of Mind/’ he says, "in no 
I way include, as the writer believes, the processes taking 
place in the Motor Centres of the Cerebrum wheresoever 
they may be situated. Mental operations, in other words, 
can no longer be legitimately postulated as being in part 
immediately due to the activity of Motor Centres. Nor 
can ' ideal ' words be rightly described as ' motor pro- 
cesses.' This is -a point so fundamental that in regard to 
it there should be no misunderstandings or ambiguities 
other than those which may be inherent in the subject 
itself/' 

Similarly the author speaks of "Mind as comprising 
the results of ail nerve actions, other than those of out- 
going currents," To us this exclusion of the tnofor 
elenjOnt from the constitution of mind and the of 
mental phenotneim appears somewhat arbiti%y, j0nd, 
from an evalurionary point of view, unnatural J tfae 
opponents of Dr. Basriah's views will prefer dteir 

owh the is one wMch hs not 

been sufficiently discussed to justify a 

s,' 


Sotne of iht last chapters of this excellent .work are 
tpecially rich in information an 4 suggcstivencss. That 
on Will and Voluntary Movements’* deals lucidly with 
a difKcttlt subject; and the chapters on Speaking, 
Reading, and Writing,” and on “ The Cerebral Relations 
of Speech and Thought ” contain much valuable informa- 
tion regarding the physiology and pathology of intellectual 
expression and the light which they throw upon the nature^ 
of mind as a function of the brain— a phrase which must 
be read subject co the explanation which Dr, Bastian 
gives of the title of his work. There may be some reason 
to doubt \Yhether transcendental metaphysicians will be 
prepared to admit that their belief in mind as an entity 
has been so completely destroyed, as Dr. Bastian thinks, 
by the demonstration of the doctrine of unconscious 
cerebration and the consequent vitiation of all deductions 
drawn exclusively from within the range of consciousness; 
but there is no room for doubt that metaphysicians of 
all shades must make themselves familiar with such 
researches as those embodied in Dr. Bastion's work. 
Should they fail to do so they must be prepared to find 
their carefully-nurtured speculations exposed to many 
severe rebufis, and open at all times to that kind of 
merciless danger which theories experience when they 
run against conflicting facts. 

This work is the best book of its kind. It is full, and at 
the same time concise ; comprehensive, but confined to 
a readable limit ; and though it deals with many subtle 
subjects it expounds them in a style which is admirable 
for its clearness and simplicity. 

LETTERS TO THE EDITOR 

{Tht Edii^rloes mt hold himself responsihlejhr opinions expressed 
fy his eormpondenis, Heither eon he undertake to return^ or 
to eorrespond with the writers op^ rejected manuscripts^ No 
notice is taken of anonymous communications, 

\The Editor urgently roasts correspondents to keep their letters as 
short as possible. The pressisreon his space is so great that it ; 
is imposes otherwise to ensure the ap^nrance et^n of com- 
mufmaiions containing interesting and novel facts ,1 

Boaoic and Palttoaoic 

PaRMiT an old worker in fossils to protest mildly against the 
slapdash manner in which writers sometimes hit off great 
p(ii«eontolqgicalquestiotis. In your review of Roemer's valuable 
^*t*ethDBa PalatoEoica” it is stated that in regard to Eozoon \ 
canadeHse, he accepts the vctxiict of Mtibius against its otganic , 
origin, and rejects it from the list of palteozoic fossils,” Now 
as to the acceptance of the “ verdict” in question, I have nothing 
to say, except that the naturalist to whom are assigned the 
funotums of judge and jury in the cose very obviously lacks 
some of the qualifications for that high office, and has not been 
recognised by those best qualified to understand the case of 
Eowon, But why Rocmer or your reviewer should ‘'reject Eomson 
from the list of palaeozoic fossils” I am at a loss to uuderatand. 
As a writer on i>aIseozoic fossils, Roemer has nothing to do with 
Eoeom, It bdongs to that great series of eozoic or archamn 
formations which precedes the psdaeosoic, and which probably 
repretients quite as long a period. Little comparatively is known 
of ;the fossils of these oldest rocks; but what we do know of 
their Eoanoett Arefmosphermee^ crremcol^es, and Aspi* 

dtUa^ and of their immense deports of graphitued plants, 
is sufficient to asawe us the life of the eo*olc period was 
very dififerent from that of the polseosoic; Eoaoon^ whatever 
its nature, is one of the most charaotcriedc 6f mese eoxolc 
fossils. It has been recogidied a great vortkal fhidk- 

ness of beds, and over so wide areas, that it is now equi^ i 
charaoterinic of eozoic rocked Cimada and Brasil, in Bavndk v’ 
and in Scandinavia. Further, obriouriy been 
with the accumulation of some of the greatest limestones of 
tije eoJEoic time; 


or lminbsoia fds^^ d^bts as to the ot|^aie imtiito o^ 

such obsenre markings as or even as to those wrink- 

lings and scaratchiiigs on Cambrian riates wMoh are recognis^ 
as tribbites and apoi^ ; but we never think of asking him to 
accept or refect them as mesosoic bssila In like manner those 
who are working out the dim traces of life remaining io the 
eosoic rocks will be content if geologUts who scaredy conde- 
scend to recognise these great formations in thdr arrangements 
will abstain m the mean time from pronQUflciiig judgment on 
eosoic remains supposed to be organic. 

To us in Canada who have long regarded the eozob forma- 
tions as being quite as important in a physical point of view as 
the palaeozoic, it is a matter of coagratulatbn imit they are now 
attracting so much of the attention of British geologists. Their 
pabeontolf^y. it is true, is still meagre, but our knowledge of it 
IS gradually increasing, and those who have lived to see the 
Cambrian fauna grow from nothing to Us present satisfactory 
condition need not despair of the Laurentian or Huronian. 

Montreal, August 5 J. W. Dawson 

Algse 

I NOTICE in Nature, vol xxU. p. 319, that amongst other 
subjects you answer inquiries about minute ** algse.” 

I venture to send you herewith specimens of one of the Oscil- 
latoriaoese, which I believe is rare. In form it is nearest to what is 
described in the “ Micrographical Dictionary ” as SpiruHna 
oscUlaroides ” (Turp. ?), but it is very much larger. When two 
join and intertwine they form a cable. Under an {th objective it 
is a most striking object ; it has the characteristic deep blue- 
green colour, and also its movements. 

1 shall be glad to know if it has been described by any one. 

G. F. CHANT&KtL 

St. James’s Mount, Liverpool, August 6 

[The alga is Spirulina jenneri^ Kutr, and the SUrillum jetmeri^ 
HassaU. It is described In the “ Frcsli Water Algaj of the 
latter author, and the description occurs oho in Rabenhorst's 
“ Algm aquae-dulcis,” 

Dming this year, in a paper read by the Rev. J. E, Viie at the 
Montgomery Society, and printed in their Proceedings^ it is 
called Spirulina oscillarioides, but it la larger, and more&tincdy 
articulated than that species. The figure given by Mr. Vise is 
accurate. It is not very common, bat we have heard of it in 
two or three localities during the twelve months.-— Ed.] 

Lightning Conductors 

I SHALL feel exceedingly obliged i^ou will have the kindness 
to reply to the following question \ — The painter of my villa (Villa 
Calpe) having taken the liberty topaint the chain of Ole lightning 
conductor attached to my house, I should lik^ to know whether 
it wiU interfere with the efficiency of the apparatus. 

Cathbrins McPhbrson v% Brbmqn 

Biarritz, August 5 

[A coat of paint on a lightning conductor will not at all affect 
its efficiency. It will protect it ^om rust, which of course is an 
advantage. But if the note is to be read literally and a chain is 
used as a conductor, it is the worst posrible for^ and it mkH 
to be changed for a continuous conductor. The links of a 
chain only touch each other at points, so that even a Hnk made 
of half an inch in dlatoetefr 6 f metal is reduced to the size of less 
than A of an inch of metal. We woqld rather trust to a copper 
wire or A 4 ia*t to a link of much largm sise. A point of great 
In^Wtance is to have a good discharge in the earth, eitiier wet 
S9U or a large quantity of metal joined to the condu^r.— £ d.] 

Strange Method Of CroBBing n Torrent 

Kbbbering to the inquby of your eorreapoodeot as to the 
existence in modem times of the practice of carrying a itome to 
steady oneself whilst cms 4 ng a torrent^ I may state ;thi4 it fe 
jcuown to tile h^abitants of mountain^ 
thOakh practically it may not oiteh have 
' Switosirland, ^ where theitreams' 

'myseif'been glad to adopt it in 

: weit^ 'Oh' the..h«ad"'Or. ehontders '' 

prfl^ty, irathe^ dhninish ihan add tO Of fha 

t i« more nstul to fitt the lower side pek^ df 
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4 Ad 1 }i«v« dsrtAkly fimnd 
^lAiuk^alin gy 4 ^ fttrcame deep. 

frenUtif^ J^bV A^«t iS F* F. Tvckett 

Fusclnatldtt 

li ft fact that sni^eB cab fascinate birds ? With reference 
tb the f OBeina^n of maiii the ingenious explanation «>ifered in 
NAtUEOi voh xadi. p- 338> «eeins to me unsatisfactory, in that 
it sitppom the individual fascinated to be self-conscloua in a 
degt^ necessary for the consideration which of two courses to 
adopt to escape danger. This supposition implies an oMiount 
of self-'ConsciousiieBs which surely is absent in such cases as 
narrated ? I have frequently experienced this fascination when 
standing on the railway platform as the engine was steaming in, 
and with myself at those times it was to be accounted for by the 
ahs^rpHon of (UtmHon hy the external ohjeciy little being Ift f^r 
self That cries for assistance showed consciousness of danger, 
as in cases mentioned by Mr. Curran in Natuhe, vol, xxii. 
p, 318, might be explained by the fact that these would follow 
on a much less attention to self than would be required for 
movement to carry the body out of danger. Indeed they would 
l-fC the outcome of feeling rather than of thought This view 
^eems to be borne out by the verydevcription of those fascinated, 
‘'have had their senses so engaged by a shell in its 
descent/* whose every |prration in the air be could count’* 
(Nature, vol. xxii. p. 318), ami it is expressed defiaitcly by 
Mr. Spencer (“Principles of Psychology/’ vol. ii. p. 438) : — 
“When the external object or act is an astounding one, the 
observer partially loses consciousness of Iiimself. , He is, as we 
say, lost in wonder, or has forgotten himself ; and we describe 
him as afterwards returning to himself, recollecting himself. In 
this state, the related impressions received from the external 
object, joined with representations of the objective changes about 
to follow, monopolise consciousness, and beep out all those 
feelings and ideas which constitute self consciousness. Hence 
what is called ‘fascination;’ and hence the stupefaction on 
witnessinjj a tremendous cata'itremhe. Persons so * possessed ’ 
arc sometimes killed from the inability to recover self-conscious- 
ness in time to avoid danger." Richard Hodcsson 

Cambridge, August 17 

“ Hyper-Space " 

lE some one learned in many dimensions would throw some 
light on rudimentary contour lines in hyJ>er-sMce, it would 
doubtless interest many readers of Na^tukk, and inconcei^bly 
yours, ^ V“:. i 

August ^ 


THE BRITISH ASSOCIATION 

fiftieth Annual Meeting of the British Association 
A was opened yesterday evening at Swansea, when 
Pfoft Allman resided the presidential chair to Prof. 
Kamsay^ who gave his inaugural address. 

At tmdday on Monday the reception rooms at th^ 
Agricultural Hall, St. Helenas Koad, were formally opened 
for the transaction of the business of the Association, 
under the direction of Mr. Gordon, the permanent under- 
secretaiy of the general staff, and the local honorary 
secret^es, Dr. Wm. Morgan and Mr. James Sti*ick, ana 
their efficient local staff! The hall, our Swansea corre- 
spondent informs us, is admirably situated on the border- 
line tlxat separates the business jiart of the town from thf| 
west i^ideht^ and the conveniences of tw4 

place angm^ by a good line of tramway and a 

tempomry caDrStand in front, and tetoaph, telephone, 
and post*4>ffiee within the buUdii^. lltc arrangements 
had been brnuiJht to a veiry Creditable state of comple- 
tion by Monday, and the pouting 

into the town si«ad% ainee ^mrday. Tim su 

Oyatejnnoisd^ T4e Mumble^ and 

tnanY btbets of^the of Gower 

s^inew, aniiw |eeen^da* 


don dor eU comm thanks to the really warm local 
hospjtalty and to the careful arrangements of the Local 
Commiitteew 

A fair, number of papers are down for reading in the 
various ieCtiott^ the usually popular section of geography, 
however, exhibiting a sad dearth of contributions; we 
trust things may look brighter here before the end of the 
meeting. 

In AUGUR At Address of Andrew Crombie Ramsay, T.L.D., 
P'.R.S,, V.P.G.S., DiRECTOR'GKNERAt OE THE GEO- 
LOGICAL Survey of the United Kingdom, and of 
THE Museum of Practical Geology, President 

On the Recurrence of Certain Phenomena in Geologicat Time 

In this addre-ss I propose to conxider the recurrence of llie 
same kind of incidents throughout Ml geological time, fts exhibited 
in the various formations and groups of formations that now 
form the known parts of the external crust of the earth. This 
kind of investigation has for many years forced itself on my 
attention, and the method I adopt has not heretofore been 
attempted in all its branches, In older times, Hutton and 
Playfair, in a broad and general manner, clearly pointed the way 
to tie doctrine of uniformity of action and results, throughout 
all known geological epochs down to the present day ; but after 
a time, like the prophets of old, they obtained but slight atten- 
tion, and were almost forgotten, and the wilder cosmical theories 
of Werner more generally ruled the opinions of the geolo^ts of 
the time. Later still, Lyell followed in the steps of I*Wfair, 
with all the advantages that the disco vepes of William Smith 
afforded, and aided by the labours of that band of distinguished 
geologists, Sedgwick, Buckland, Mantell, De la Beche, Mur- 
chison, and others, all of whom some of us knew', KotwUh- 
standing this new light, even now there still lingers the relics of 
the belief (which some of these geologists also maintained), that 
the physical phenomena which produced the older strata were 
not only different in kind, but also in degi'ce from those which 
now rule the external world. Oceans, the waters of which 
attained a high temperature, attended the formation of the 
primitive crystaUine rocks. Volcanic eruptions, with which 
those of modern times are comparatively insi^ificant, the sudden 
upheaval of ™at mountain chains, the far more rapid decom- 
position and degradation of rocks, and, as a consequence, the 
more rapid deposition of strata formed from their waste““all 
these were assumed as certainties, and still linger in some parts 
of the world among living geologists of deservedly high rejnita- 
tiou. The chief object of this address is, therefore, to atternm 
to show, that whatever may Imve been the state of the world 
long before geological history began, as now written in the 
rocks, all known formations are comparatively «o recent in 
geological time, that there is no reason to believe that they were 
produced under physical circumstances differing cither in kind 
or degree from those with which we are now more or Icfs 
familiar. 

It is unneoersary for my pregent purpose to enter into de- 
tails connected with the recurrence of marine formations, since 
all geologists know that the greater part of the stratified rocka 
were deposited in the sea, as proved by the molluscs and other 
fossils whiidi tliey contain, and the order of their depasition and 
the occasional stmtlgraphical breaks in succession are also familiar 
subjects. What I have partly to deal with now, are exceptions 
to true marine stratified formations, and after some other 
important questions have been considered, I shall proceed to 
discuss the origin of various non-marine deposits from nearly the 
earliest known lime down to wtmt by comparison may almost be 
termed the ^ay. 

Metamorphism. — All, or nearly all, stratified formations have 
been in a sense metamo^bosed, since, excepting certain lime- 
stones, the fact of loose incoherent sediments having been by 
pressure and other agea^^ turned into solid rocks constitutes « 
kind of metamorphism. This, however, is only a first step 
toward the kind of metamorFidsm the frequent recurrence of 
which in geologimU time I have now to insist u}>on, and which 
implies tlmt consolidated strata have undergone subsequent 
dnmges of a kii^ nmdi more rtmarkable. 

Common stratified rodqi ehiefly consist of marls, shales, slides, 
ixhdstones^ oonglome^ limestones, generaUy distinct 

and ddlnltei bet nod infiequently a stratum, or strata, mhjr 
partake in varied proportions of two or more 

of the above^ttuned species. It is from strata that meta- 



^ Mje^ on which 1 will not enter. These niny he 
M in every xoAnunl of geology, and usually they may be 
folmd in them. 

a general rule, metamorphic rocks are apt to be much con- 
not only on a large acole, but also that the individual 
layers of ittlca ^uar^. and felspar in gneiss are bent and folded 
in a great ntaaiber of minute convolutions, so small that they 
may be counted by the hundred in a foot or two of rock. Such 
metaJ^norphic rocks arc often associated with masses of granite 
b<^ |n bdsseB and In interstratified beds or Inyew, and where 
tl^ mwtamor^^ becomes extreme it is often impossible to 
a boundary line between the gneiss and the granite ; while, 
on thd other hand, it h often impossible to draw any true 
biMdary between gneiss (or other metamorphic rooks) and the 
ordinary strata that have nndergonc metamorphism. Under 
these circumstances it is not surprising that when chemically 
analysed there is often little difference in the constituents of the 
iinmetamorphosed and the metamorphosed rock* Ihis is a 
point of some importance in relation to the origin and non- 
primitive character of gneiss and other varieties of foaled strata, 
and also of some quartirites and crystalline limestones. 

I am aware that in North America formations consisting of 
metamorphic rocks have ^en stated to exist of older date than 
the LaurenUan gneiss, and under any circumstances it is obvious 
that vast tracts of pro*I.aurentian land must have existed in all 
regions, by the dwadation of which, sediments were derived 
wherewith to provide materials for the deposition of the originally 
unaltered I^urentian strata. In England, Wales, and Scotland 
attempts have also been made to prove the presence of more 
ancient formations, but I do not consider the data Provided 
aufiicient to warrant any such conclusion. In the Highlands of 
Scotland, and. in some of the Western Isles, there arc gneisaic 
rocks of pre« Cambrian age, which, since they were first described 
^ w Ri^crick Murchison in the North-west Xlighlande, have 
t think justly, considered to belong to the Laurentian 
Mtles, dhcoaformably underlying Cambrian and Lower Silurian 
focks, and as yet there are no sufficient grounds for dissenting 
firpm Ids conmuaion that they form the oldest known rocks In 
the British Islands. 

It is unnecessary here to discuss the theory of the causes that 
produced the metamorphism of stratified rocks, and it may be 
sufficient to say, that under the influence of deep underground 
heat, aided by moisture, sandstones have been converts into 
quartiites, limestones have become crystalline, and in shaly, 
slaty, and ^hixtose rocks, under like circumstances, there is 
little or no development of new material, but rather, in the 
main, a re-armngement of constituents according to their 
chemi<i4V afiShJiies in rudely crystalline layers, which have very 
Pften l)een more or less developed in pre-existing planes of 
beddfnjg;. The materials of the whole are approximately the 
same as tliosc of the unaltered rock, but have been re-arranged 
in layers, for example, of quartz, felspar, and mica, or of 
hornblende, ficc., while other minerals, such as schorl and 
garnets, arc of not infrequent occurrence. 

It has for years been an cstabUshed fact tliat nearly the' whole 
of the mountain masses of the Highlands of Scotland (exclusive 
of the - I.aurentian, Cambrian, and Old Rod Sandstone forma- 
tions) mostly consist of gneissic rocks of many varieties, and of 
quartzite.s and a few^ bands of cfystaUine Umeetone, which, from 
die north shore to the edge of the Old Red Sandstone, are 
repeated again and again in stratlgraphical convolutions great 
and small. Many large boaaes, veins, and dykes of granite ate 
Associated with these rocks, and, as already stated, it sometimes 
napp^fi that it is hard to draw a geological line between granite 
And j^eias and m^sd. These rocks, once called 1‘rimary or 
Trimdive, were first proved by Sir Roderick Murchison to be of 
Silurian age, thus revolutionising the geology of nearly 
of Scotland. To the same age bdongs by far the 
|#eAtAr‘i)art' of the broad hilly region of the south of Scotland 
tha^ BAs between St. Abb's Head oh the east and the coast of 
and Wigtoi»shire on thp west. In the south-west part 
of this district, several great mosses of granite rise amid the 
Lower Silurian rocksj which in their neighbourhood pass Into 
onica^schist, amt Oven into fine-grained gn«ss. 

In Cornwell the occnrtence of SHuriim rocks U now 
known. They are of meteniorphic character and ^ly asso- 
olated with granhei and at Start Point, In Sooth Pevohahh^ 
the Silurian strata have beeamelaiiioirphosed into qucustsl^* , 
In parts of the Camhrlaa rntm^ Silurian rocks in cohtaA^ wim 


Into cs^stoltiw 

/and-'to: "iWe.'torge 'bracts ^ 

strat% of which fcve been 

chlorite and iblcarschist and gn^sSi and the same U parriT^^ 
case with tke I^wer Silurian rocks of the centre of the iriOnd* 
where it is almost impossible to disentangle them from the 
associated granite* 

In Irelai^ similar metamorphio rocks are common, atid» on 
the authority of Prof* Hull, who knows them weB, the following 
statements are l(mndtdt-^^*Metanioridiism in Ireland, has been 
geographical and not stratigraphicol, and seems to have ceased 
before the Upper Silurian pmod. 

** The epoch of greatest metamorphto appears to have been 
tliat which intervened between the close of the I^ower Silurian 
period and the commencement of the Upper Silurian, taking the 
formations in ascending order. 

**lt is as yet undecided whether Lanrentian rooks occur in 
Ireland. There ate rocks in north-west Mayo very like those in 
SutherUndshire, but if they are of Laurentian age they come 
directly under the metamorphosed Lower Silurian rocks, and it 
may be very difficult to separate them. 

** Cambrian purple and green grits are not metamorphosed in 
the counties of Wicklow and Dublin, but the same bkts at the 
southern extremity of county Wexford, near Carnsore Point, 
have been metamorphosed into mica-schist and gneiss. 

**In the east of Ireland the Lower; Silurian grits and slates 
have not been metamorphosed, except where In proximity to 
gramte, into which they insenribly pass in the counties of 
Wicklow, Dnhlin, Westmeath, Cavan, Longford, and Down; 
but in the west and north-west of Ireknd they have been meta- 
morphosed into several varieties of schists, homblende-rook, and 
pmss, or JbliaUd 

It would be easy to multiply cases of the metamorphism of 
Silurian rocks on the continent of Europe, as, for example, In 
Scandinavia and in the Ural Mountains, where, according to 
Murchison, ^*hy following its masses upon tlmir strike, we 
are assured that the same xone which in one tr^ has a 
mechanical aspect and is fossiUferous, graduates in ahother 
parallel of latitude into a metamorphic crystalline condition, 
whereby not only theor^nic remains, but even the original im- 
press of sedimentary or^fin are to a great degree obliterated." 
.The same kind of phenomena arc common in Canada and the 
United States ; ana Mediicott and Blanford, in " The Geology 


of India," have described the thorough metamorphism of Lower 
Silurian strata into meiss and syenitic and hornblende schists. 

In Britaitt none o? the Upper Silurian rocks have undergone 
any serious change beyond that of ordinary (mnsolidation, but in 
the Eastern Alps at Grate, Sir Roderick Murchison has described 


the Eastern Alps at Grate, Sir Roderick Murchison has described 
both Upper Silurian and Devonian strata ‘interstwtdfied with 
separate courses of metamorphic chloritic schist. 

Enough has now been said to prove the frequent occorrenceof 
metamorphic action among Cambrian and Lower and Upper 
Silurian strata. 

If we now turn to the Devonian and Old Red Sandstone strata 
of England and Scotland, we find that metamorphic acHon has 
also at work, but in a much smaller degree. In Cornwall 
and Devon five great bosses of granite stand out amid the strati- 
fied Silurian, Devoman, and Carboniferous formations. Adjoin- 
ing or near these bosses the latte Sir Henry D« la Beebe remarks, 
that in numerous localities we find the coarser slates converted 
into rocks resembling mica-slate and gneiss, a fact particahu'ly 
well exhibited in the neighbourhood of Mea^, onthte southreast 
of Tavistock," and “near Camelford we observed aA»e arena- 
ceous and micaceous granwacke turned into a rotek resembling 
mica-riate near the granite." Other cases are given by the same 
author of slaty strata turned into mica-schist and gnetssin rooks 
now generally considered to be of Devonian age. 

The Devonian r(te and Old Red Sandstone ore of the some 
geological age, though they were deposited finder difterent con- 
ditions* the first b^ng of marine, afid the latter of fresh-^ater 
origin* The Old 'Red Sandstonte of Wale^ Eii^land* and Scot- 
land has not, as far os I Imow, sfiffiared imy 
excepting m one case in the north-east ol near the 

sources '^ the Avon Water, where a large boss of gmnito rises 
throng the sandstone* which all rovm 
crystoUine with well-developed crystids of ; 

On the continent of Europe a brbad orteij^ 


^^orite, mid micaoteOttb riktot 
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pi«iiS|0mV 0 ^^ . Ji»ow that th® rocJ^«. tn tha 

w, in iJfllse#, of a fctotad 
W In the Alps alw, w 

i^raady ilotia^» inatanii^l^ occur interstraii' 

Af^ wMbedadf ^etam<SjWc « Sir Koderick adds, 

wa )^ve aactpl# data to a&rin that la^ portions of the Eastern 
Alps ;, ♦ . lU^e occupied by rocks of true palaooeoic aj^c, which 
in tnany partit have passed into a crysudUne state/’ 

I knov of no case In Britain where the Carboniferous strata 
have been thoroughly metamorphosed, excepting that in Sou^ 
Wales beds of coal, in the West of Caermortnenshi^ ai^ in 
Sou^ Pembrokeshire, gradually pass from so-callcd bituminous 
coal into anthracite. The same fs the case in the United Stat^-, 
in both instances the Carbonifo-ous strata being exceedingly dis- 
turbed and contorted. In the Alps, however. Sir Roderick 
Murchison seems to have believed that Carboniferous rocks may 
have been metamorphosed ; a circumstance since undoubtedly 
proved by the occurrence of a coal-measure colamlte, well pre- 
served, but otherwise partaking of the thoroughly crysufline 
character of the gneiss in which it is imbeddecl, and which was 
shown to me by me late Prof. Oastaldi, at Turin, 

1 am well acquainted with all the IVnnian strata of the British 
Islands and of various parts of Continental Europe, and no- 
where, that I have seen, have they suffered from metamorplnc 
action, and strata of this age are, 1 believe, a: yet unknown in the 
Alps* This closes tlw list of metamorphism of Palacoitoic strata, 
1 will not attempt {they are so numerous) to mention all the 
regions of the world in which Mesozoic or Secondary formations 
have undergone metamorpbic action. In Britain and the non- 
mountalnons parts of France they arc generally quite unaltered, 
but in the Alps it is different, There, as every one knows who 
is familiar with that region, the crystalline rocks in the middle of 
the chain have the same general strike as the various flanking 
stratified formations. As expressed by Murchison, as we fol- 
low the chain from north-east to south-west wo pa?s from the 
clearest types of sedimentary rocks, and, at length, in the Savoy 
Alps, are immersed in the hfehly-altcred mountains of Secondary 
limestone,” while the metamorphism of the rocks is greatest 
as we approach the centre of the chain,” and indeed any one 
familiar with the Alps of Switzerland and Savoy knows that a 
process of metamorphism has been undergone all tht Jurassic 
rocks (Eias and Oolites) of the great mountain chain. Whether 
' or not any strata of Neocomian and Cretaceous age have been 
well metamorphosed In this region I am uuable to say ; but it 
seems to be certain that the Eocene or Lower Tertiaty Alpine 
format ion, , known as the Fly sch, contains beds of black schists 
which pass into I,ydian stone, and also that in the Clrisons it has 
been converted into gneiss and mica-schist, a fact mentioned by 
Studer and Murchison* I oko have seen in the country north of 
the Oldenhorn nummuUtic rocks so far foliated that they formed 
an imperfect gneiss. 

In Tierra del Fuego, as described by Darwin, clay slates of 
early cretaceous date pass into gneiss and mica-slate with 
CTmets, and in Chonos Islands, and all along the great Cordil- 
Iwa of the Andes of Chili, rocks of Cretaceous or Cretaceo- 
ooUtic age have been metamorphosed into foliated mica-riate 
and gneiss, accompanied by the presence of granite, syenite, and 
greenstone, 

This end« my list, for 1 have never seen or heard of metamor* 
phic rocks of later date than those that belong to the Eocene 
series* Enough however has been said to prove that from the 
Lourenlian epoch onward the phenomenon of extreme meta- 
morphism of strata has been of frequent recurrence all through 
Pal^2x3ic and Mesot^oic times, and extends even to a part of the 
Enecne aeries equivalent to the soft unaltered strata of the 
foemotimis of the London and Paris basins, which, excepting for 
tb«lr foasU contents, ^4 sometimes highly-Snclinod positTons, 
if they had only been recently deposited. 
ry)fraM<vr.*---The olde volcanic products of which 1 have 
|>et9on«Ij0owledge are of I^^er These in Wales 

^^•^.****^» ddost of which, chiefly formed 
?! yolcottieoahea^ Jit in and near the base 

bl |h« bedsi second^ after a long interval of 

^ s**^*!* fornung 

^ porVbit the B^la rocks of 
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In the CHd Red Sandstone of Scotland lavas and volcanic 
Ash<Ni with the otdi- 

imiy Jamtetrilte tedimentaiy strata. Vojbapiu tmks arc aW 
Intercalate among the Devonian strata of Xtevooe^ X know 
of none in Amerl^ or on the continent of EuropA - 

In Scotland volcanic products ore common thrattghont nearly 
the whole of the Carboniferous sub-formations^ and they are 
found associated with Permian strata. r . 

I nbw Come to the Mesozoic or Secondary epochs, Qi 
Jurassic age (Lias and OoIites)i it is stated by Lyell with soine 
doubt, that trtie volcanic products occur in the Morca and aho 
i» the Apennines, and it seems probable, as stated by Medlicott 
and Blanford, Btat the Kajmahul traps may also be of Jurassic 
age* 

In the Cordillera of South America, Darwin has described a 
great series of volcanic rocks intercalated among the Cretaoeo- 
oolitic strata that forms so much of the chain ; and the same 
author, in his '‘Geological Observations in South America,” 
states that the Cordillera has been, probably with some quiescent 
periods, a source of volcanic matter from an epoch anterior to 
our Cretacco'Oolitic formation to the present day. In the 
Deccan volcanic traps rest on Cretaceous beds, and are overlaid 
by Nummulitic strata, and, according to Medlicott and Blanford, 
these were poured out in the interval between Middle Cretaceous 
and Lower Eocene times. 

In Europe the only instance I know of a volcano of Eocene 
age is that of Moutc Bolca near Verona, where the volcanic 
products are assoemted with the fissile lunestonn of that area. 

The well-preserved relics of Miocene volcanoes are prevalent 
over many parts of Eiu'ope, such as Auvergne and The VeUy, 
where the volcanic action began in Lower Miocene times, and 
was continued into the Flioccne epoch*. The volcanoes of die 
Elfel are also of the same general age, together with the ancient 
Miocene volcanoes of Hungary. 

The volcanic rocks of the Azores, Canaries, and Madeira are 
of Miocene age, while in Tuscany there are extinct volcanoes 
that began in late Miocene, aud lasted into times contempora- 
neous with the English Coralline Crag. In the north of Spain, 
also, at Olot in Catalonia, there are perfect craters and cone® 
remaining of volcanoes that began to act in newer Fliocene 
times and continued in action to a later geological date. To these 
I must add the grt.at coul/cs of Miocene lava, so well known in 
the Inner Hebrides, on the mainland near Oban, &c., in Antrim 
in the north of Ireland, in the Faroe Islands, Greenkmd, and 
Franz-Joseph Land. It is needless, and would be tiresome, 
further to multiply instances, for enough has been said to show 
that in nearly all geological ages volcanoes have played an im- 
portant part, now in one region, now in another, from very 
early Paljeozoic times down to the present day ; and, as far as 
my knowledge extends, at no period of geological history is 
there any sign of their having playetl a more important part than 
they do m the epoch in which we live. 

Mountain Chains , — The mountain-chaias of the world are of 
different geological ages, some of them of great antiquity, and 
some of them comparatively modem. 

It is well known that in North America the Ixtwer Silurian 
'rocks lie unconformably on the I^aureutian strata, and also that 
the latter had undergone a thorough metamorphism and been 
thrown into great anticlinal and synclinal folds, accompanied by 
intense minor convolutions, before the deposition of the oldest 
Silurian formation, that of the PotMiftm Sandstone. Disturb- 
ances of the nature alluded to imply beyond a doubt that the 
Laurentian rocks formed a high mountain chain of pre^SUurian 
date, which has since constantly been worn away and degraded 
by sab«aerial denudation. 

In Shiooshire, and in parts of North Wales, and in Cumber- 
land and Westmoreland, the Lower Silurian rocks by upheaval 
formed hilly land before the beginning [of the Up]>er Silurian 
epoch ; und it is probable that the Lower Silurian gnelsB of 
Scotland formed mountains at the same time, probably very 
much higher than now. However that may be, it is certam that 
these mountains formed high land before and during the depo- 
sition of the Old Red Sandstone, and the upheaval of the ^at 
Scandinavian chain (of which the Highlandamay be said to fom 
an outlying ^tlon) also preceded the deposition of the Old Red 
Strata. In both of these mountain regions the rocks have since 
undemone considerable movements, which in the main seem to 
have been movements of elevation, accompanied tmdoubtedly by 
that cenatatrt atmospheric degradation to which ttU taSpa te 
espccia%wl^ect. 








The nestt great Eurofiean ehaia i» point of age is that of the 
UraJ^ according to MurchUon is of pfre*Pe«3(4nn ^gCf a 
fact t^yed by the Permian conglomerates which were formed 
from the waste of the older strata* On these they lie quite 
nacowfbrjnaWy and nearly undisturbed on the western flank of 
the mountains* 

In North America the great chain of ihe Alleghany Mountain# 
underwent flcveral disturbance#, tl>e last (a great one) having 
taken place after the deposition of the Carb:>iiiferou$ rocks, and 
liefore that of the New Ked Sandstone, The vast mo^tajnous 
region included under the name of the Rocky Mountains, after 
several sttocessive disturbances of upheaval, did not attain its 
present development till after the Miocene or Middle Tertiary 
epoch. 

In South America, notwithstanding many oscillations of level 
recorded by Darwin, the main great di^^turbance of the strata 
that form the cham of the Andes took place apparently itt post- 
erdat^is iimes» 

The Alps, the rudiments of w'bicb began in more ancient 
times, received their greatest disturbance and upheaval in post- 
Eocene days, and were again raised at least 5,000 feet (I believe 
much more) at the close of the Miocene epoch. The Ajabunmes, ’ 
the Pyrenees the Carpathians, and the great mountain region on 
the east of the Adriatic and .southward into Greece, are of the 
same general age, and this is also the case in regard to the Atlas 
in North Africa, and the Caucasus on the borders of Europe and 
Asia. In the north of India the history of the Great Himalayan 
range closely coincides with that of the Alps, for while the most 
powerful kna^vIl disturbance and elevation of the range took 
place after the close of the Eocene epoch, a subsequent elevation 
occurred in post-Miocene times closely resembling and at least 
equal to that sustained by the Alps at the same period. 

It would probably not be difftcult by help of extra research to 
add other cases to thus notice of recurrences of the upheaval and 
origin of special mountain cliaiiis, some of which I have spoken 
of from jjcrsonal knowledge ; but enough has been given to show 
the beating of this question on the aj'gtiment I have in view, 
namely, that of repetition of the same kind of events throughout 
all known geological time. 

Smli and Salt LaJics, — I now come to the discussion of the 
circumstances that produced numerotis recurrences of the deve- 
lopment of beds of various salts (chiefly common rock-salt) in 
many formations, which it will be seen are to a great extent 
connected with continental or inland condition?. In compara- 
tively rainless countries salts are often deposited on the surface 
of the ground by the eifect of solar evaporation of moisture from 
the .Soil, Water dissolves certain salt# in combination with the 
ingredients of the underlying rocks and soils, and brings it to the 
surface, and when solar evaporation ensues the salt or salts are 
deposited on the ground. This is well known to be the case in 
and near the region of the Great Salt Lake in North America, 
and in South America in some of the nearly rainless districts of 
the Cordillera, extensive surface-deposits of salts of various 
kinds are common. I'lie surface of the ground around the Dead 
Sea is also iu extra dry seasons covered with salt, the result of 
evaporation, and in the upper provinces of India (mentioned by 
Medlicott and Blanford) **nmny tracts of land in the Indo- 
Gangetlc alluvial idain are rendered worthless for cultivation by 
an elHoresoence of salt known in the North-West Provinces a$ 
AVvi,'' while every geographer knows that in Central Asia, from 
the western shore of the Caspian Sea to the Kinshan Mountains 
of Mongolia, with rare exceptions nearly every lal e is salt in an 
area at least 3 * 5 ^ miles in length. This circumstance is due to 
the fact that all so-called freah-water springs, and therefore all 
rivers, contain small quaniiiies of salts in solution only appre- 
ciable to the chemist, and by the coiistaut evaporation of pure 
vrater from the lakes, in the course of time. It nece^sorUy hapt>ens 
that these salts get concentrated in the water by the eflict of 
solar heat, and, iTnot already begun, precipitation of solid salts 
must ensue. 

The earliest deposits of rock-salt that I know about have been 
described by Mr. A. B, Wynne of the Geological Survey of 
India, iu his memoir “ On the Geology of the Salt Range in the 
Pttnjid)/'* The beds of sail are of great thickness, olot^ 
with gypsum and do^mitic layert» occur in marl of a rtd 
like our E^uper Marl* This colour I have for many years con* 
sidered to be, in certain cases, apt to indicate deposition of 
se^Uments in inland lakes* salt or fresh, as the case msiy be, and 

^ * Mahv eoirller nodcM and desetipHcuu of the Salt Range might be 
hutMr.Wyttne^skesettghfermyimfpo^ ^ 
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the ?iinjAb; E^ EilW* 

st^ ^obe ln dmtbl they were formed in Imnd 

or in lagootis the seaboard, which at intervid«’were: 
to be flooded by the oso, and in whitdi in the hot seoeons salts 
were deposited by evar^tion caused by sdlor heat. <For my 
argument, it matters but little which of these wo# the irtte 
physical condition of the land of the time, thoimb I incline: to 
think the inland lake theory most probable, llte age . of the 
strata associated with this soft is not yet certainly ascertained. 
In “ The Geology erf India “ Medlicott and Blanford inejine to 
consider them of LoWer Silurian age, and Mr. Wynne, in hia 

Geology of the Salt Range,’’ places the salt and gypsum beds 
doubtfully on the some geolc^ical horizon. 

The next salt-bearing fommXioxi that I shall notice is the 
Salina or Onondaga Salt Group of North America, which forms 
part of the Upper SUorian rocks, and lies immediately above 
the Niagara Limestone. It ia rich in gypsum and In salt-brine, 
often or a very concentrated character, ** which can only be 
derived from original depositions of sab," and it U also supposed 
by Dr. T. S terry Hunt to contain solid rock-salt 115 feet in 
thickness at the depth of 2,0^5 feet, near Saginaw Bay iu 
Michigan. 

In the Lower Devonian strata of Russia near Lake Ilmen, Sir 
R. Murchison describes salt springs at Starai Russa. Sinkings, 

made in the ho|)c of penetrating to the source of these salt 
springs,” reached a depth of 600 feet without the discovery of 
rock salt, “ and we arc left in doubt whether the real source of 
the sail is in the lowest beds of the Devonian rocks or even in 
the Silurian system.” 

In the United States brine springs also <jccur in Ohio, Penn- 
sylvania, and Virginia, in Devonian rocks. 

In Michigan salts are found from the Carboniferous down to 
the Devonian series *, and in other parts of the United States, 
Western Pennsylvania, Virginia, Ohio, Illinois, and Kentucky, 
from the lower Coal-measures salts are dei ived which must have 
been deposited in inland areas, since even in the depths of inland 
seas that communicate with the great ocean, such as the Medi- 
terranean and the Red Sea, no. great beds of salt can be depo- 
sited. Before such strata of salt can be formed, supersaturation 
must have taken place. 

In the North of England, at and near Middlesborough, two 
deep bore -holes were made some years ago in the hope of reach- 
ing the Coal-measures of the Durham ooal-fleld. One of them 
at Salthome was sunk to a depth of 1,355 feet. First they 
passed through 74 feet of supcrficUI day and gtavd, next 
through about 1,175 sandstones and marls, vdth beds 

of rock-salt and gypsum. The whole of these strata {excepting 
the day and gravel) evidently belong to the Keeper marls and 
sandstones Of the upper part of our New Red series. Beneath 
these they passed through 67 feet of dolomitic limestone, which 
in this neighbourhood forms the upper part of the Permian 
series, and beneath the limestone the strata consist of 27 feet of 
gypsum and rock-salt and marls, one of the beds of rock-salt 
having a thidmess of 14 feet. This bed of Permian salt is of 
some importance, since I have been convinced for long that the 
British Permian strata were deposited, not in the sea, in salt 
lakes comparable in some respects to the great salt lake of Utah, 
and in its restricted fauna to the for ^eater salt lake of the 
Caspian Sea. The gypsum, the dolomite or magnesian lime- 
stone, the red marls covered with roin-pittings, the sun-cracks, 
and the impressions of footprints of re^es made in the soft 
sandy marls when the water was temporarily lowered by the 
solar evaporation of successive summers, all point to the fact 
that our Permian strata were not deposited in the sea, but in a 
salt lake or lakes once for a time connected With the sea. The 
same may he said of other Permian areas in the central parts of 
the Continent of Europe, Such as Stasshurt and Anhalt, Haile 
and Altern in Thuringia, and Bperenberg, near Berlin, oind also 
in India.^ n* 

Neither do I think that the Permian strata of Russia, as 
described by Sir Roderick Murchison, were necessmilyi Os he 
implies, deposited in a wide ocean. According to hla mm oU 
marine life universally declined to a minimum afteir the done of 
the Carboniferous period, that riecUne b^j^n^g with the 
mian and ending with the Tri ibsic epochs who hdie?e 

in the dqetrine.of evolution will find It to ocimpt the Mea 
which this implies, mirnely, that all the for^e Of ;th^ 
Jnmoic series sprang from the acmrfjf fltanas bl 

whwa:tha quesUon w tteawdm^iWm^ ' V ^ ' 







pnd THMie ^ eoti(e»ti7, It ««smA to m« more 

wttod to jtiitrt of ihe Attttiw of these epochs 

to «ccyerit*i^^ oonditiotw in eertoin nf^a?, tb*t for a 

rfme ^iiap{»eated 4eriiig the deposition of the conti^ 

n«ht«d Mmichelkalk 'which is absent in the British THassic 

In the Whole of tite Rttssian Permian strata only fifty-three 
species were known at the time of the publication of ** Russia 
tM the Und Mountains/" and I have not heard that this scanty 
list has been subseqnenUy increased. I am therefore inclined 
to believe that the red marls, ^its, sandstones, conglomerates, 
and great masses of gypsum and rock-salt were all formed in a 
flat ittlatid area which was occasionally liable to be invaded by 
the sea during intermittent intervals of minor depression, some- 
times in one area, sometimes in another, and the fWtma small in 
size and poor in numbers is one of the results, while the depo- 
sition of beds of salt aikl gypsum is another. If so, then in 
the area now called Russia, in sheets of inland Permian water, 
deposits were formed strictly analogous to those of Central 
Europe and of Britain, but on a larger scale. 

Other de()Osits of sidt deep beneath overlying younger strata 
are stated to occur at Bromberg in Prussia, and many more 
might be named as lying in the same formation in Northern 
Gmmany. 

If we now turn to the Triassic series it U known that it con- 
sUts of onl/ two chief members in Britain, the Hunter Sand- 
stones and the Keuper or New Red Marls, the Muschclkalk of 
the Continent being absent in our islands. No salt is found in 
the Hunter Sandstones of England, but it occurs in these strata 
at Schdningen in Bnm^iwick, and also near Hanover. In the 
lower part of the Keuper series deposits of rock-salt are com- 
mon in England and Ireland. At Almersleben, near Calbe, 
rock-salt is found in the Muschelkalk, and also at Erfurt and 
Slottenheim in Thuringia and at 'Wilhclmsgluck in Wurtemburg. 
In other Triassic areas it is known at lionigsen, Hanover, in 
middle Keuper beds. In the red shales at Sperenbergand Lieth 
on the Tower Elbe, salt was found at the depth of 3,000 feet, | 
and at Stassfurth the salt is taid to be ** several hundred yards ' 
thick." 


In Central Spain rock-salt is known, and at Tarragona, Tacn, 
and also at Santander in the north of Spain, all in Triasric 
strata. Other localities may be named in the Up]>er Trias, such 
as the Salzkammergut* Aus^ee, Hallstatt, Ischl, Hallein in 
SaUburg, Halle In the Tyrol, and Bcrchcsgaden in Bavaria. 

In the Salt Range of mountains in Northern India saliferoin 
strata are referred willi some, doubt by Mcdlicott and Blanford 
to the Triassic strata. 


In the Jurassic series (Lias and Oolites) salt and gypsum arc 
not uncommon. One well-known instance occurs at Hcrg in the 
vall^ of the Rhone in Switzerland, where salt is derived from 
the Lias. Salt and gypsum are also found in Jurassic rocks at 
Burgos In Spain, At Gap in France there is gypsnm, and salt 
is found in the Austrian Alps in Oolitic Umeatone. 

In the Cretaceous rocks salt occurs, according to Lartet* at 
Tebcl Usdom by the Dead Sea, and other authorities state that 
It occurs in the Pyrenees and at BUkra in Africa, where ** moun- 
tains of salt are mentioned as of Cretaceous age. The two 
last-named localities ore possibly uncertain ; but vmether or not 
this k the case, it is not the less certain that salt has been 
deposited in Cretacems rocks, and, judging by analogy, probably 
in Inland areas of that epoch. 

In the Eocene or Older Tertiary formations, rock-salt is found 
at Cardona in Spain, and at Konat in the Punjab it occurs at 
the base of Nummulitic beds. It is also known at Mandi in 
India in atmta suppoted to be of Nummulitic Eocene age. 

The record does not end hei^e, for a zone of rock-salt lies in 
StcBy ot the top of the Salina clays In Lower Miocene l)eds, opd in 
Miocene etrata ^ypeutn is found at several places in Spain, while 
salt also occurs m beds that are doubtfully of Miocene age (but 
^ be later) at WUjUUka in Poland, Kaluse in GaUcia, 
Bukowma, and also in lVahR;^vattia« 

In Pl^ne or Later Tertiary formations, thick beds of 
gypsum^ore known m of salt occur in 

Wmania and w^Ue in Plioeene rocks, according to 

I^iia, or in Post-Tmtli^ others, a thick bed 

^ wrt e^t ^ 38 feet at Petit 
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This ends Ihit, t&ugh I^have no doubt that, 
% further rese^ iwn«y given. 

®ao«gk. however* has been dime to (and 

other inUs) orO of frequeat UB geoh^eal 


rime, otui os in my opialofl it h impossible tjtst common salt can 
be dej^Ortt^ in the open ocean, it follows that this and other 
salts hkve been precipitated from solutions, which, by the 
elTe^ became at length supersaturated, like 

^bse of tbe l>eari Bea, the great salt lake of i/tah, and in other 
places which it is superfluous to name, 

JLwkt iimf BstuaHfs , — I now come to the 
subject of recurrences of fresh- water conditions both in lakes and 
estuaries. In the introduction to the '"Geology of India/* by 
Messrs. MedUcoft and Blanford, mention is made of the Blaini 
and Krol rocks as probably occupying “hollows formed by 
denudation in the old gneissSc rocks,” and the inference is drawn 
that “if this be a correct view, it is probable that the cls- 
Himalayan Palaeozoic rocks ate in great part of fresh-water 
origin, and that the present crystalline axis of the Western 
Himalayas approximately coincides with the shore of the ancient 
PalcDoisotc continent, of which the .Indian peninsula formed a 
portion/* The Krol rocks are classed broadly with Permian 
and Carboniferous’* deposits, but the Blaini beds are doubtfully 
considered to belong to Upt)er Silurian strata. If this point be 
by and by established, this is the earliest known occurrence 
or fresh 'Water strata in any of the more ancient Paleeortjic 
formations. 

It is a fact worthy of notice that the colour of the strata 
formed in old Uke^ (whether fresh or salt) of Palseoxoic and 
Mesozoic age is apt to be red t a circumstance due to the fact 
that each little grain of sand or mud is usually coated with a 
very thin pellicle of peroxide of iron. Whether or not the 
red and pur|de Cambrian rocks ’ ni.'iy not be fariiy of ftesh* 
water origin, is a question that 1 think no one but myself has 
raised.® 


There is however, in my opinion, no doubt with regard to 
the fresh-water origin of the Old Red Sand.stonc, as distinct from 
the contemporaneous marine deposits of the Devonian strata. 
This idea was first started by that distinguished geoli^st, Dr. 
Fleming, of Edinlmrgh, followed by Mr. Godwin’ Austen, ivho, 
from the absence of marine shells and the nature of the fossil 
fishes in these strata, inferred that they were deposited, not in 
the sea, as had always been asserted, but in a great fresh-water 
lake or in a series of lakes. In this opinion I have for many 
I years agreed, for the nearest analo^es of the fish arc, according 
to Huxley, the Polypterus of African rivers, the Ceratodus of 
Australia, and in less degree the Leiiidostcus of North 
America. The truth of the supposition that the Old Red 
Sandstone was deposited in fresh water, is further borne out by 
the occurrence of a fresh- water shell, Amxhnia and of 

ferns in the Upper Old Red Sandstone in Ireland ; and the same 
shell is found at Dura Den in Scotland, while in Caithness, 
along with numerous fishes, there occurs the small bivalve 
crustacean Esther la ynuirhisonia^ 

I think it more than probable that the red series of rocks that 
form the Caukill Mountains of North America (and with W’hich 
1 am personally acquainted) were formed in the same manner as 
the Old Red Sandstones of Britain ; for, excepting in one or two 
minor interstratifications, they contain no relics of marine life, 
while “the fossil fishes of the CatskiU beds, according to Dr. 
Newberry, appear to represent closely those of the British Old 
Red Sandstone” (DanaV 

The Devonian rocks of Russia, according to the late Sir 
Roderick Murchison, consist of two disnnet types, viz., 
Devonian strata identical in general character with those in 
Devonshire and in various parts of the continent of Europe, 
These are exclusively of a marine character, while the remainder 
corresponds to the Old Red Sandstone of Wale?, England, and 
Scotland. 

At Tchudora, about 105 miles south-east of St* Petershuig, 
the lowest membera of the series consist of flagdike, compact 
limestones accumulated In a tranquil sea, and containing fucoids 
and encrinites, together with shmls of Devonian age, such .os 
SplrifOrst, Terebratulx*, Orthis, i.eptaenas, Avicula, Modiola* 
Natico, Belterophon, &c., while tlie upper division graduates 
into the Carboniferous series as it often does in Britain, and, like 
the Old Red Sandstone of Scotland, contains only fish-remains, 
and in both coimtries they are of the same species. “Procewi* 
ing from the Valdai HUk on the north/’ the geologist “ qulti a 
DtttoHian Zone with a true * Old Red * type dipping under the 


» By Cainbriau, I mean only the r^d and pM-ple rocks of Wajex, Baolaedb 
Scotland, and Iiefemd. older than the Menevian beds, or {unylatet d^wui 
of th^ Sllcfiinn unota that may chance to rest upaa them. 

“ " On di« Rod Rocks of England of older d^ than die Trias.*t 
Ctvi, Stv^ voi, xxviii. 
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latter findr ^ ^ yeUow-colottred region, 

dlfi]^ 4l«HiiaUar In structure to what lie had seen iu any of ii^ 
horthm gb^emmeutB, which» or a different type as rejj^ros 
is the true straiigraphical tquivaUni of ihc OU 
^stmf This seeizas to as regards the Russian strata^ to 
mean that just as the Devonian strata of Devonshire are the true 
e^juivalents of the Old Red Sandstone of Wales and Scotland^ 
they were deported under very different conditions, the first in 
the sea and the others in inland fresh-water lakes. At the time 
Sir Koderick Murchison's work was completed, the almost universal 
opinion was that the Old Red Sandstone was a marine formation. 
In the year 1^30 the Rev. Dr. Fleming of Edinburgh read a 
paper before the Wernerian Society in which he boldly slated 
that thu Oli Red Sandstone is fresh-v^atei' formation*' of 
older date than the Carboniferous Limestone. This statement, 
however, seems to have made no impression on geologists till it 
wai revived by God win- Austen in a memoir ** On the Extension 
of the Coal-measures," &c., in ikt Journal of the Geological 
Society, 1856. Even this made no converts to what was then 
considered a heretical opinion. I have long held Dr. Fleming's 
view, and unfortunately published it in the third edition of ** The 
Physical Geology and Geography of Great Britain," without at 
the time being aware that I had been forestalled by Dr. Fleming 
and Mr. Godwin-Austen. 

To give anything like a detailed account of all tlic fresh-water 
formattoiis deposited in estuaries and lakes from the close of the 
Old Red Sanmone times down to late Tertiary epochs is only 
fitted for a manual of geology, and would too much expand tliis 
address ; and I will therefore give little more than a catalogue of 
these deposits in ascending order. 

In the Coal-raeasurc parts of the Carboniferous series a great 
proportion of the shales and sandstones are of fresh-water origin. 
Tma is proved all over the British Islands by the shells tney 
contain, while here and there marine inter stratifications occur, 
generally of no great thickness. There is no doubt ^among 
geolc^bits that these Coal-measure strata were chiefly deposited 
under estuanne conditions, and sometimes in lagoons or in lakes, 
while numerous beds of coal formed by the life and death of 
land plants, each underlaid by the soil on which the plants grew, 
evince the constant recurrence of terrestrial conditions. The 
same kind of phenomena are characteristic of the Coal-measures 
all through North America, and in every country on the continent 
of Europe, from France and Spain on the west to Russia in the 
east, and the same is the case in China and in other areas. 

In Scotland, according to Prof. Judd, fresh-water conditions 
occur more or less all through the Jurassic series, from the Lias , 
to the Upper Oolites, In England fresh-water strata, with thin 
beds of coal, are found in the Inferior Oolite of Yorkshire, and 
in the middle of England and elsewhere in the Great . Oolite. 
The Purbcck and ».Wealdcn strata, which in a sense fill Uie 
inter^^al between the Jurassic and Cretaceous series, are almost 
entirely formed of fresh-water strata, with occasionsd thin marine I 
interslratifications. By some the Wealden beds are considered 
to l^ve been form^ in and near the estuary of a great river, 
while others, wi^ as good a show of reason, believe them to 
have bean deposited in a large lake subject to the occasional 
influx of the sea. 

In the eastern part of South Russia the Lias consiats chiefly of 
fresh-water strata, as stated by Neumayr, 

The Godwana rocks of Central Indui range from Upper 
Palseoeoic times well into the Jurassic strata, and there all tuese 
formations are of fresh-water Origin. Freah-water beds with 
sh^ls are also interatratified with the Deccan traps of Cretaceous 
and Tertiary (Eocene) age, while a, 000 feet of fresh-water sands 
cverUothew. v 

In Spttth-Wcatern Sweden, as stated by Mr. Bauerman, ** the 
three coal-fields of Hoganas, Stabbarp, and Rodingd lie Jn the 
uppermo^ Triassic or Rhsetic series." In Africa the l^roo 
beds, which It ia surmised may be of the age of the New Red 
Sandaton^ contain beds of coal. In North America certain 
fresh^waUr atmtia, with beds of lignite, apparently beloi^ to the 
CreUceems and Eocene epochs, and in the north of Spain and 
south of France there are fn^-water lacustrine formations in 
the Idgbest Crctaceou^ strata. 

, In Ei^tod ihe Lower and Upper Eocene strata are chiefly tif 
fresh- water origin, oml the same is the case in France arid ouier 
parte of the Continent Gttrtaitt fre^iwater formadons in Cettf 
tral Spain extend from the Eocene to the Upper Miooteie Mta^ . 
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plaoes too numerous to name they contain beds of 
coal," as It^te is sometimes called. These eoal-beds are often 
of great thickness and solidity. In one of the jflts which I 
descended near TepUte, in Bohemia, the coal, which UeS in atrue 
basin, is 40 feet thick, and underneath it there is a bed of elay, 
with rootlets, quite comparable to the underday which is found 
beneath almost every bed of coal in the British and other coal* 
fields of the Carboniferous epoch. The Miocene rocks of 
Switzerland are familiar to all geologists wdio have traversed 
the country between the Jura ana the Alps, Sometimes they 
are soft and incoherent, sometimes farmed of sandstones, and 
sometimes of conglomerates, as on the Righi. They chiefly 
consist of fresh-water lacustrine strata, with Some mimw marine 
interstratifications which mark the influx of the sea during 
occasional partial submergences of portions of the area. Thes^ 
fresh- water strata, of great ext<mt and thickness, contain beds 
of lignite, and are remarkable for the relics of numerous trees 
and other plants whibh have been described by Prof, Heer of 
Zurich with hia accustomed skill. The Miocene fresh-^water 
strata of the Sewalik Hills in India are well knpwn to most 
students of geology, and I have already stated that they bear 
the same relation to the more ancient Himalayan Mountains that 
the Miocene strata of Switzerland and the North of Italy do to 
the pre-existing range of the Alps. In fact it may be safely 
inferred that something far more than the rudiments of our 
present continents existed long before Miocene times, and this 
accounts for the large areas on those continents which arc fre- 
quently occupied by Miocene fresh -water strata. With the 
marine formations* of Miocene age tliis address is in no way 
concerned, nor is it essential to my argument to deal with those 
later Tertiary phenomena, which in their upper stages so easily 
merge into the existing state of the world. 

Clacial Phenomem^, — I now come to the last special subject 
for discussion In this address, viz., the Recurrence of Glacial 
Epochs, a subject stilt considered by many to be heretical, and 
wnich was generally looked upon as an absurd crotchet when, 
in 1855, ^ described to the Geological Society boulder-beds 
contaniinj ice-scratched stones and erratic blocks in the Permian 
strata of England. The same idea I afterwards applied to some 
of the Old Red Sandstone conglomerates, and of late yema it 
I has become so familiar, that the effects of glaciers have at lengBs 
been noted by geologists from older Palaeozoic epodis down to 
the present day. 

In the middle of lost July I received a letter from Prof. 
Geikle, in which he informed me that he had discovered mom- 
milated moutonnk surfaces of X^mrentian rooks, passing under- 
neath the Cambrian sandstones of the north-west of Scotkud 
at intervals, all the way from Cape Wrath to Loch Torridon, 
for a distance of about 90 miles. The matnmilated rocks are, 
says Prof, Gelkie, viell tended off as any recent rodke 
pwutonn^ef and ** in one place these bosses are covered by a 
huge angular breccia of this old gneiss (lAurention) with blocks 
sometimes 5 or 6 feet long.” This breccia, where it occur#, 
forms the base of the Cambrian strata of Sutherlaud, Ross, and 
Cromarty, and while the higher strata are always well stratified, 
where they approach the underlying lAurentian gmeiss ** fibey 
become pebbly, passing into coarse unstratified ag^ommtes or 
bpulder-beds." In the Gairloch district '*it is utterly uUitratl'- 
fied, the angular fragments standing on end and at all 
just as they do in many modern moraine mounds wherever iatge 
glaciers are found. The general subject of Palmoztdc glaciate 
has long been familiar to me, and this account d mote anoimt 
I gladersof Cambrian age Is peculiarly acceptable, 
i The next sign of Ice in Britain is found in the Lower Silurian 
rocks of Wi^onshire and Ayrshire. In the year 186$ Mr. 

j [ohn Carrlck Moore took tne to see the Lower Silurian gtdpto^ 
itie rocks at Corswall Foint in Wktoftshiref in which great 
blocks of gneiss, granite* d^c., are imbedde<L 1^4 in thb teute 
year many similar erratic blocks were pointed out to w ^ 

Jaxnes in the SUorian stmte of Carriok in Ayndd^ Sue 
of to blocks M CbrswaU, as measured by Is lildt ;lh 
.length, and 'to test .arc of aU. sites;. 'Item- -att'iw 
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CitfLoohcehre of no agent capable of transporting large boulders 
and drtq^ilng them into the Xiower Slhirtan mud of the seas of 
dime save of icebergs or other floating ice, and the 
eamo irtovr with regaid to the nelghbonring boulder^beds of 
Amhire is hdd hy Mr. Janies Geikie. if boifvever any one 
s^ point out any other natoral cause stiU in action by^ which 
suc^ fesoits are at present brought about, I should be very glad 
tohear of Ur 

1 must now turn to India for further evidence of the action of 
Palieozoic ice. In the Himalayas of Pangi, south-east of Kash* 
mir, according to Medlioott and Blanfard, ** old slates, sttp)>osed 
to be Silarian, contaiu boulders in gieat numbers,” which they 
believe to be of glacial ort^n. Another case is mentioned ^ 
occurring in *Vtransition beds of unknown relations,” but in 
another passage diey are stated to be very ancient, but no idea 
con be formed of their geological position/’ The undtrlying 
rwks art marked hy dUtinct ^Tctcial striaiions. 

The next case of glacial boulder-beds with which I am ac- 
quainted is foundin Scotlandj and in some places in the north 
of England, where they contain what seem to be indUtincily 
ice-solutched stones. 1 flrst observed these rocks on the Lam- 
uiermoir Hills, south of Dunbar, lying unconformably on Low'er 
Silurian strata, and soon inferred them to be of glacial origin, a 
circumstanoe that was subsequently confirmed by my colleagues 
Prof, and Mr. James Geikie, and is now familiar to other oiBcers 
of the Geological Survey of Scotland. 

I know of no boulder formations in the Carboniferous series, but 
they are well known as occurring on a large scale in the Permian 
brecciated oonglomomtcs, where they consist ** of pebbles and 
iaige blocks of stone, generally an^ar, imbedded in a marly 
paste ... the fragments have mosUy travelled from a distance, 
apparently from the borders of Wdes, and some of them are 
three feet in dUmetcr.” Some of the stones are as well scratched 
0a those found in modem moraines or in the ordinary boulder- 
clay of what is cconmonly called the Glacial epoch. In 1855 
the old idea was still not unprcvalent that during the Permian 
epoch, and for long after, the globe had not yet cooled suffi- 
dkntk to allow of the climates of the external world being uni- 
versally affected by the constant radiation of heat from its 
interior. For a long time, however, this Idea has almost entirely 
vanished, and now, la Britain at all events, it is little if at all 
attended to, and omer glacial episodes in the history of the world 
have continued to be brought forward and are no longer looked 
upon as mere ill-judged conjectures. 

The same kind of brecciated boulder-beds that are found in 
onr^ Permian strata occur in the Kotheliegende of Germany, 
which I have visited in several places, and 1 believe them to 
have had a like glacial origin. 

^ Mr. 0 . W. Stow, of the Orange P'ree State, has of late years 
0 yen most elaborate accounts of similar Permian boulder- beds 
in South Airica. There great masses of moraine matter not 
only contain ioe-scratohed stones, but on the banks of rivers 
where the Permian rock has been removed by aqueous denudation 
Ihe underlying rocks, well rounded and mammillated, are 
ky deej^ imUed giacUr groomt pointing in a direction 
which at length leads the observer to the Fre-Permian mountains 
from udience the stones were derived that formed these ancient 
morainea.^ 


Messrs. Blanfotd and Medlicott have also given in **The 
Oedlpgy of India” an account of boulder-beds in what they 
believe to be Periman strata, and which they compare with those 
described by me in KnglO!^ many years before. ITiere the 
^odhrana grmi^ of the Taldih strati contains mmnerous bouldcm 
vnany nf theth sia left in diameter, and in one instance tome ^ 
ike bkckitti^rf0und$»bep^kedm^ and the underfysng 

Vinmhjfdit ewrv ^i/a^y marked* ” The authors oL^o corre- 
late thes^ Marialp^^ with those found in simiiar deposits 
in Satttjb diaeovered and described by Mr. Stow. 

In the OBve group oif the Salt by the same 

muthorei, there Is a a certain con- 

globiemte **a»d that of the Thlchip group of the Godwana 
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system,^ Thli’ congbrnerato ” belol^ to the Cretaceous 
series, and ioe*transported erratic boulders d^ved flom 

unknown Of whira of red granite **i$ poBshsd and 

striated on three faces in so characteristic a manher thA very 
little doubt can exist of its having been transported by 
One block ef red granite at the Mayo Salt Mines of Khewra **U 
7 feet hmh and 19 feet in circumference.” In the ** IVansitlon 
beds ” of the Same authors, which are supposed to be of Upper 
Cretaceous age, there also are boulder bm with erratic blo^s 
of great siae. 

X know of no evidence of gkdal phenomena in Eocene strata 
excepting the occurrence of huge masses of included gneiss in 
the strata known as Flysch in buitzerland. On this question, 
however, Swiss geologists are by no means agreed, and I attach 
little or no importance to it as affording evidenceof pflacier ice. 

Neither do I know of any Miocene glacier-deposSs excepting 
those in the north of Italy, near ^Turirt, described by the late 
eminent geologUt, Gaslolcli, and which I saw under his guidance. 
These contain many large erratic boulders derwed from the 
distant Alps, which, in my opiuion, were then at least w lofty 
or even higher than they are now, especially if we consider rim 
immense amount of denudation which they underwent daring 
Miocene, later Tertiary, and post-Tertiary times. 

At a still later date there took place in the north of Europe 
and America what is usually misnamed ** 7 "Ar Glacial Epoch,” 
when a vast glacial mass covered all Scandinavia and distributed 
its boulders across the north of Germany, as far south as the 
country around Leipzig, when Ireland also was shrouded in 

f lacier ice, and when a great glacier covered the larger part of 
Iritain and sU'etched southward, perhaps nearly as far as the 
Thames on the one ride, and certainly covered the whole of 
Anglesey, and probably the whole, or nearly the whole, of South 
Walci*. This was after the advent of man. 

Lastly, there is still a minor Glacial epoch in progress on 
large and almost unknown Antarctic continent, from the hkh 
land of wliich in latitxides which partly lie as far north as 00* 
and 62*, a vast sheet of glacier- ice of gi’cat thickness extends far 
out to sea and sends fleets of icebergs to the north, there to melt 
In warmer latitudes. If in accordance with the theory of Mr. 
Croll, founded on astronomical data, a similar climate were 
transferred to the northern hemisphere, the whole of Scandinavia 
and the Baltic would apparently be covered with glacier-ice, 
and the same would probably l>e the case with the Faroe 
Islands and great part of Siberia, while even the mountain tmets 
of Britain might again maintain their minor systems of glaciers, 
Cmclmions* — In opening this address I began with the sub- 
ject of the oldest mctamorphic rocks that 1 have seen— the 
Ijiurentian strata. It is evident to every person who tlunks on 
the suVqect that their deposition took place jar from the higinning 
of recognised geological time, F or there must have l)cen older 
rocks by the degradation of which they were formed. Ai^ if, 
as some American geologists affirm, there are on that continent 
mctamorphic rocks of more ancient dates than the Laurentian 
strata, there must have Ijccn rocks more ancient still to afford 
materials for the deposition of these pre-Laurentian strata. 
Starting with the Laurentian cocks, I liave shown that the 
phenomena of meUsmorphism of strata have been continued from 
that date all throimh the later formations, or groups of forma- 
tions, down to ana including part of the Eocene strata in some 
parts of the urorld. 

In like manner I have shown that ordinary volcanic ro^s 
have been ejected in Silurian, Devonian, Carboniferous, Turasric, 
Crctaceo -Oolitic, Cretaceous, Eocene, Miocene, and Pliocene 
times, and from all that I have seen or read of these undent 
vol^ttoes I have no reason to believe that volcanic forces 
played a more important part in any period of geological time 
than they do in this our modern eixjch. 

So also mountain chains existed before the deposition of the 
Silurian rocks, others of later date before the Old Red Sandstone 
Strata were formed, and the chain of the Ural before the 
deposition of the Permian beds, The last great upheaval of the 
A&ghany Mountains took place between the close of the 
formation of the Carboniferous strata of that region aud the 
deposition of the New Red Sandstone. 

According to Darwin, after various oscillations of level, rim 
Cordillera iinderwent its chief upheaval after the Cretaoeoue 
epoch, and htl geologists know that the Alpi, rite Pyrenew, lap 
OirpathiidMi^ fhO DLitaolayas, and other motmtain-chaliia 
Iharis aemedt imd^went what seems to have b«mi ritdr 
great upheavai mfler the deposition of the EOOene sfrtthi, while 
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Ift ootu^ subject 1 propose iu the first plooe to de* 

ths <mftcteri«tic etructore of products formed artilicmny 
perfectly urell^ownconditiona, and then to pass gradually 
to that of roetfs whose ori^ must be inferred, and cannot he 
sbid to have been oompleteTy proved* 

^ O^sial/ine Iilc>wpM — Some years ago I devoted a con- 

siderable amount or time to tlie preparation and study of 
^yStolline blowpipe beads, my aim being to discover simple and 
eatisfftctory means for identifying small ouantitics of different 
eardis and metallic oxides, when mixed with others, and I never 
Supposed that such small objects would throw any l^ht on the 
structure and origin of vast masses of natural rock. The manner 
in which 1 prepared them was os follows . — A small bead of 
%>om3C was so saturated with the substance under examination at 
a Itigh temperature tliat it became opa<iuc either on cooling or 
when slowly re-heated. It was again fused so as to be quite 
4ransivarent, and then very slowly cooled over the flame. If 
properly managed, the excess of material held in solution at a 
high temperature slowly crystallised out, the form and character 
of the crystals depending on the nature of the substance and on 
the presence of other su^tances added to the bead as test re* 
agenta. By this means I proved that in a few exceptional cases 
small simple solid crystals are formed. Alore frequently they 
are compound, or occur as minute needles, but the most clrarac- 
terUtic peculiarity is the development of complex skeleton 
crystals of extmme l>eauty, built up of minute attached prisma, 
so as to give rise to what would be a wcU*deveIoi>ed crystal with 
definite external planes, if the interspaces were all filled up. 

In many cases the fibres of these skeldons arc parallel to three 
different axes perpendicular to one another, and it might be sup- 
posed that Uie entire skeleton was due to the growth of small 
needle-shaped crystals, all uniformly elongated in the line of one 
crystalline axis, so tlxat the resulting mass would be optically 
and crystographically complex ; but in some cases the different 
systems of fibres or needles are inclined obliquely, and then the 
optic^ characters enable us to prove that the separate prisms are 
not similar to one another, but developed along different crystal- 
line planes, so as to build up one definite crystal, mechanically 
complex, but optically and crystographically simple, or merely 
twinned. In a rew special cases there is a well- pronounced de- 
parture from this rule, and truly compound groups of prisms are 
formed. In the centre there is a definite simple prism, but 
instead of this growing continuously In the same manner, so as 
to produce a larger prism, its ends, as it were, break up into 
several smaller prisms slightly inclined to the axis of the first, 
and these secondary prisms in like manner break up into still 
smiper, so as ultimately to give rise to a curious complex, brush- 
like growth) showing in all positions a sort of fan-shaped 
structure^ mechanically, qpticaUy, and crystographically coffl;nex. 

I have done tny best to describe these various kinds of 
crystals ^een in^ blowpipe beads as clearly as can be done 
without occupying too much time, but feel that it is impossible 
to moke the subject as simple as it re^iy is without numerous 
Ulustrations, However, for the purpose now in view% it will I 
trust suffice to have established the fact that we may divide the 
crystals in blowpipe beads into the following groups, which, on 
the whole) are sumctently distinct, though they necessarily pass i 
one into the other;— 


i, Simpde crystals, 
a. Minute detached needles, 

3, Fan-fthaped compound groups. 

4. Feathery idteleton crystals. 


It be supposed that cjyatals of one or other of thes 

grwps promiscuously and without some definite relatioi 
to to specif eondUlons of to case. Very much depends upoi 
tof 5*^1^ compoalto^ Som^ substances yield almos 
exetotve^ tose of one group, and other substances those 0 
anther, whlUtk ioto o«m^ of cooUnj 
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eomeOund feathery tufts } atui, if It were possible to oo<d to 
bea& muHsh nato slowly whilst toy one very hot, I am Inelbed 
to believe tot some substances might be fo^d tot in to early 
stage of the process would yield larger and mo^ ^Ud Ctystals 
than those commonly met with. This supposition at all events 
agrees with what takes place when such salts as potassium 
chloride are crystallised from solution in water. Some of my 
blowpipe beads prove most conclusively that several perfectly 
distinct crystalline substances may be contemporaneously de- 
posited from a highly-heated vitreous solvent, which is an 
important fact in coimectlon vrith the structure of igneous rocks, 
since some authors have asserted tot more ton one minerat 
Species cannot be formed by the/slow cooling of a truly melted 
rock. The great advantage of studying artificial blowpipe beads 
is tot we can so easily obtain a variety of results under con- 
ditions which are perfectly well known and more or less com- 
pletely under control. 

Ariificial I now proceed to consider to structure of 

slags, and feel tempted to enter into the constderaiioh of the 
various minerals found in them, which are more pr less perfectly 
identical with those characteristic of erupted rocks, but some of 
the most interesting, like the felspars, occur in a well-marked 
form only in special cases, wlrere iron ores are smelted with 
fluxes, seldom if ever employed in our own country, so tot my 
acquaintance with them is extremely small. My attention has 
been mainly directed to the more common products of our blast 
furnaces. On examining these, after having become perfectly 
familiar with the structure of blowpipe beads, I could see at 
once that they are very analogous, if not identical, in their struc- 
ture, In both we have a glassy solvent, from which oystals 
have been deposited ; only in one case this solvent vras red hot 
melted borax, and in the other glassy, melted stone. Thus, for 
example, some compounds, Itke what 1 believe is Humboldtilite, 
crystallise out in well-marked solid crystals, like those seen 
occasionally in blowpipe t>eads, whereas others crystallise out 
in complex feathery skeletons, just like those so common in, 
and characteristic of, the beads. In both we also often see 
small detached needles scattered about in the glassy base. These 
skeleton crystals and minute needles have been described by 
various writers under the names aystallitesy hlonilety and trichUis, 
Though we have not the great variety of different forms met 
with Tn the beads, and cannot so readily vary the condition:i 
under which they are produced, yet we can at all events see 
cleariy tliat their structural character depends both on their 
chemical constitution and on the physical conditions under which 
they have crystallised. None of my microspical prejmrations of 
English slags appear to contain any species of felspar, but 
several contain what I l^elieve is some variety of augite, both in 
the form of more or les> foUd prisms, and of feath^ skeletons 
of great beauty and of much interest in connection with the 
next class of products to which I shall call your attention, vix., 
rocks artificially melted and slowly cooled, 

Rocks Artificially Melted, ‘--I have had the opportunity of 
preparing excellent thin microscopical sections of some of the 
results of the classic experiments of Sir James HalL I have 
also carefully studied the product obtained by fusing and slowly 
cooling much larger masses of the basalt of Kowley, and have 
compared its structure with that of the original rocks. Batli 
are entirely crystalline, and, as far as I can a^tcertain, both are 
mainly compo^^ed of the same minerals. Tliose to which 1 
would especUlly call attention are a triclinic felspar and the 
augite. The general character of the crystals !s, however, 
strikingly diflerent. In the artificial product a considerable part 
of the augite occurs as fiat, feathery j^ates, like those in furnace 
slags, which are quite atom from the natural rock) and only 
part occurs as simple solid crystals:, analogous to those in tlu- 
rock, but much smaller and less developed. The felspar 
chiefly in the form of elongated, flat, tw inned prisms, which, 
like the prisma in some blowpipe bead!!, commence in a moru 
simple form and end in complex fan-shaped brushes, wherea.> 
in the natural rock they are all lar^ ton in the artificial, and 
exclusively ol simple toracters. On the whole then, thongh 
the artificially mmted and slowly cooled basalt is entlruy 
crystalline, and baa a mineral composition closely like tot of 
the natural rode, Ua mechanical stntcture is very diflerent, bdng 
identical with that of blowpipe beads and slags. 

Vtdoanic Rocks,'^f mini now to true natural igneous rod! $, 
we find Some, like obsidian, which closely cormpohd yflih 
blowpipe behds, slags, and artificially melted rocks, in a 

glassy toae tbrougU which small crystalline needles aipesdittoea ; 



bi»tih« voI#a»«! tvwfcs h*iw, o«^ 

wJjKm # Jktrtichtre vm ctoKctev^tUy tmUke ibitt 0! 

prodtictSr I nAve mo%t carefully examinad vidi my 
c^f ^dern and ancient vplcamc rooks, but ^miot ^nd 
nT;^liii wbif^ the an^te ox ma^ietiie U crystallised in feattey 
skdetons. In the case of only one single natural rock from a 
dyke iswar Beaumaris bave 1 found the triclinic fels}mr arranged 
in just the same fan«shaped, brnsh-Uke groups, as those in 
i^imi^r rooks artificially melted end slowly cocned. The large 
solid crystola kt specimens from other localities sometimes show 
thial towuds the end of their growth small fiat prisms have 
devek)|ped on their surface, analoj^ws to those first <iq>osited In 
the ease of the artificial products. In composecl almost 
exekMveily of what I l>clicve is Huinboldtilite, the crystals are 
indeed tmiformly as simple and solid as those in natural roclcs, 
but the exammatiort of different blowpipe beads shows that no 
fair comparison can be made between altogether different 
substttoces. We must conymre together the minerals common 
to the natural and the artificial products, and we then sec Aat, 
on the whole, the two classes are only just distinctly connected 
by certain exceptional crystals and by structural characters 
which, as it were, overlap enough to show that there is a passage 
from one type to the other. In the artificial products are a few 
small solid crystals of Ixith augite and a tricunic felspar, which 
closely correspond to the exceptionally small crystals in the 
natural rocks, but the development of the great mass of the 
crystals is in a different direction in the two cases. In the arti- 
ficial products it is in the direction of complex skcletonjf, which 
ore not seen in the natural rock, but in the natural rock it is in 
the direction of large simple solid crystals, which are not met 
with in the artificial products. There is a far closer analogy 
in the case of partially vitreous rocks, which, independent of the 
true glassy base common to them and the artificial products, 
often contain analogous a^stallinc needles. Even then, how* 
ever, we see thak in the artificial products the crystals tend to 
dey^p into complex skeletons, but in the natural rocks into 
simple solid crystals. 

It must not be supposed that these facts in any way lead me 
to tbiak that thorougnly crystalline modern and ancient volcanic 
rock» were never truly fused. The simple, large, and charac- 
terkdic crystals of such minerals as augite, felspar, leucite, and 
olivine often contain so many thoroughly well-marked glass in* 
cloourea os to prove most conclusively that when the crystals 
were formed they were surrounded hy, and deposited from, a 
melted glassy base, which was caught up by them whihit it was , 
still melted. This included glass has often remained unchanged, 
even when the main mass became completely crystalline, or has 
been »eatly altered hy the subsequent action of water. I con- 
tend umt these glass inclosurcs prove that many of our liritisli 
enipted rocks were of as truly i^eous origin as any lava flowing 
from a modern volcano. The difference between the structure 
of such natural rocks and that of artificial slags must not in my 
opinion be attributed to the absence of true igneous fusion, but 
to. some difference in the surrounding conditions, which was 
sufficient td greatly modify the final result when the fused mass 
becaipe crys^ine on cooling. The observed facts are dear 
enough, and several plamfible explanations might easily be 
sugmted, but I do not feel at all convinced that any single, one 
womd he correct. That which first suggests itself is a much 
slower cooling of the natural rocks than is possible in the case 
of the artificial products, and I must confess that this explana- 
tion seems so plausible that I should not hesitate to adopt it if 
certain facts could be accounted for in a satisfactory manner. 
Nofhingcowld be more simple than to suppose that skeleton 
oryitals me formed when deposition takes place in a hurried 
manner, and they so overgrow the supply that they develop 
thmtelves along certain lines of epfowth wfore there has been 
time to solidly build up what has beeen roughly sketched in out- 
line. I cannot but thmk that this must be a true, and to some 
extont^active, cause, even if it be inadequate to explain all the 
faiCtn.; What makes me hesitate to adopt it by itself is the 
structure of some doleritic rocks when in close contact with the 
strata, amoi^ which they have been erupted In all my sped* 
mens the ejRecta of much more rapid cooling are perfectly well 
marked The^base of the rock when in close contact is some- 
times so extremely fine-greined that it is scarcely crystalliidd, 
and is certeinly far less oystaOiae and fioer^rained than the 
artificial product to whlcli I haye oaBed attention, and yet fhene 
is 00 passage towards those Stntohmes wMch are most cnaraotor*; 
istto slags, or at lea^ no inch pa$^git m 1 sboold have 


'deoended '^exohAsiteiV'o£/:;iimi^ 

; ^asctCbe^ sontoU^' to . 

, .bhtojtto ha^t .ported .-and stow^^eMed m:- ■ 

4 sseallmtic^ 0lto a» erystaBke as ano^er ipecaiiimtatoto 
from a fiw lar^ though Xmust confess timt 

there It in this latter is in the direction of the shruetum elm 
teristic of natuml rocks. The presence or absence of 
apnmrs to me a very probable explanation of soma difamuws^ 
When there is evHenee of ita presence in a limdd stote duiing ^ 
the consolidation of the rock, we can scatnelyheeMtoto to con- 
clude that it must have had some active infinenee ; but In 
esfc of true volcanic rocks the presence of liquid wator is 
scarcely probable. That much water is present in some form or 
other is clearly proved by toe great amount of ateam given off 
from erupted lavas. I can scarcely believe that it exists in a 
liquid state except at great depths, but it may possibly be present 
in a combined form or as a dhsolved vapour under mut^ less 
pressure, and the question is, whether this water may not have 
considerable influence on the growth of crystals formed prior to 
eruption, before it was given off as steam* I do not know one 
single fact which can be looked upon as fairiy opposed to tois 
supposition, and it is even to some extent support^ by experi- 
ment. M. Daubrt^e informs me that the erystak ot au^te 
formed by him at a high temperature by toe action of water mvt 
the solid character of those in volcanic rocks, and not the skeleton 
structure of those met with in slags. The conditions under 
which they were formed were however not sufficiently like those 
probably present daring the formation of erupted lavas to justify 
our looking upon the explanation I have su^sted as anything 
more than sumciently plausible, in the absence of more complete 
experimental proofs. 

Granitie I now j^oceed to consider rocks of another 

extreme tyj^e, which for distinction we may call the granitie; 
On the whole they have little or nothing in common with slags or 
with artificial product*: similar to slag», being composed exdu- 
sively of solid cry&tals, analogous in character only to slag- 
crystals of very different mineral nature. As an illustration I 
would refer to the structure of the products formed by fusing 
and slowly cooling upwards of a toa of the syenite of Grooby^ 
near Leicester. Different parts of toe resulting mass differ very 
materially, but still toereis an intimate relation between them, 
and a gradual passage from one to toe other. The most ebafac- 
teristic feature of those parts which are completely crystaUine is 
the presence of beautiful feathery skeleton crystals of magnetite, 
and of long flat prisms of a triclinic felspar, ending in complex» 
fan-shaped brushes. There are no solid cryst^s of felspar, 
hornblende, and quartz, of which the natural rock is mainly 00m* 
po^ed, to the entire exdusion of any resembling those in the 
melted rock. As looked up^n from the point of view taken in 
this address, the natural and ardficial products have no stnsctmafl 
character in common, so that Z think we must look for otoer 
conditions than pure igneous fusion to emdain the gready tjobdl* 
fied results. We have not to look for for evidence of a wsSl* 
marked difference in surrounding circumstances. The quarts In 
the natural rock contains vast numbers of fluid cavities, thua 
proving that water was present, either in the liquid state or as n 
vapour so highly compressed that it afterwards condensed toto 
an almost equal bulk of liquid. In some specimens of gmito 
there is indeed clear proof that the water was present as aliqdld, 
supersaturated with alkidine chloride, like that inctosed to thw 
cavities of some minerals met with in blocks ejected firom 
Vesuvius, which also have to some extent what may be called 4 
granitic structure. ■ 

In the case of one very exceptional and interesttog graniter 
there is apparently good ^oof that the felspar erystallSeo out at 
a temperature above the critical point of water-*that is to say, at 
a temperature higher than that at which water can exist as 4 
liquid under any pressore-- 4 md it caught up highly compmssed 
steam* comparatively, if not entirely, free from soluble^ salts | 
whereas the quartz owstallised when the temperature yvas so for 
lowered as to be below the critical point, and the water hid 
pastod into a liquidt supersaturated with alkatom ohMass, wli^ 
have orystaUised out as iunaU cubM in the fluid-cav!tiei» tost 
in the case of mtooxili in some of the btocto 
Veeuvins,' :.;.V 

our nttendon, then, to exitomm we thns iSit 
that rocks of toe granitic type in n inoig 
xnamier foom the pfodnds of artffidid ifseoof.fowitm,.!^ 
atrnctiii^of the crystal imd to 
at toe tone of their fonm^.. 





fipflt»ee oi vtlie H^uld 
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I «m inclined to believe 
prei!!»i^ wiw ntcessevily the reeaonwhythe 
did not eiCftjpe ea va^ontj the presence of liquid water 
dtifltq( l^l consolidation most have had a very considerable In* 
Tn^fjdng theatmcture of the rook| and had a great 
imb iti developing ivhat we may call the granitic tyM. 

Jii; vr<n4d be very instructive. to follow out the gr^ual passage 
from* one esdreme type to another for more completely than is 
pofisiblo on thepresent occasion. The most interesting examples 
of rocks intermediate between the g[ranitic and volcanic types 
that have been able to examine m adequate detail are the 
various Cornish elvaus and other quarts felsttes, which furnish 
all but a compute passage from pitch*ston« to granite. Some 
specimens prove that quarts may crystallise out from and inclose 
a perfectly glassy base, without a trace of liquid water, and at 
the same tune other specimens prove equally well that, as wc 
approach the granitic type, the quarts was not deposited from 
a glassy solvent, but inclosed more or less water. In the few 
intermediate cases there appears to be evidence of the conjoint 
presence of uncombined water and melted stony matter. On 
the whole, if we take into consideration only the external form 
of the larger crystals, rocks of the granitic type are very much as 
though the crystals met with ia truly volcanic rocks hod been 
strained out from the glas^ or micrgrained base, and the 
intermediate spaces filled with quarts. The internal structure 
of the crystals is however very diferent, the cavities in one class 
containing glass, and in the other water. This moit essential 
and characteristic difference proves that rocks of the true granitic 
type cannot have been formed simply by the more complete 
crystallisation of the general base of the rock. If the crystals in 
gt^ite were analogous to those developed in volcanic rocks, 
and the only essential difference were that the residue crystallised 
otd more slowly and completely, so as to give rise to a more 
coarsely crystaUtsed base, the crystals first fwmed ought not, as 
1 think, to differ so essentially os that in one case they should 
inclose only gloss, and in the other only water. Taking all Into 
oonidderaUon, we can therefore scarcely suppose that the crystals 
ia gmmtic rocks were deposited from a truly ^melted dry glassy 
solvent, like those in volcanic rocks or in slags. 

JifisuUs ^ — I have, I trust, now said enough to show that 
the objects here described may be conveniently separated into 
three wdbmarked groups, viz. artificial slags, volcanic rocks, 
and gramtic rocks. My own specimens oil show perfectly well- 
marked and characteristic stnictores, though they are connected 
in some cases by iutermediate varieties. Possibly such connecting 
links might be more pronounced in other specimens that have 
not come under my notice. I must, however, base my conclu* 
slons on what 1 have been able to study in an adequate manner, 
by .examiidng my own preparations, and leave it for others to 
correct any error into which I may have been led from lack of 
more numerous specimens* In any case the facts seem abund' 
antly sufficient to prove that there must be some active cause for 
such a common, if not general difterence iu the structural 
character of these three eUfiferent typosu The supposition Is 
so ilmple and attractive that I fod very much tempted to suggest 
that tins diffisrcnce is doe to the presence or absence of water as a 
gas or os a liquid. In the case of slags it is na/ present in any 
form* Conddering how large an amount of steam is given off 
fimm erupted lavas, and that, as a rule, no fiuid- cavities occur in the 
constituent minerals, it appears to me very plamdble to suppose 
that those structures which are specially characteristic of volcanic 
rocksitse in great measure, if not entirely, dne to the presence 
of Gt JM mpffur. The fluid*cavities prove that 

water was eumoti^ if not always, present as a during 
thanbOicolidatfon of OWitfo rocl^, m we can scarcely hesitate 
to ^ have bad very considerable i^uenoe on 

tht i»mk4uriiig^,c^^ fiW, &ou^ these three ext^ 

tjTftt %ppmc io ht thtis ebtuacterbea by absence of water or 
%4tsjmcdeein « stete X think we arc 

scarcely in a position to Say ftit this diffinrem in the conditions 
Ufowthan a plaudbte differences in their 
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stimente to the different types, we may say 

Umt tifo of the crystals are av 

follows S^. 

o; Skeleton crystals. 

A Famshaped groups, 
r. Okas cavities. 

Simple crystals, 
r* Fluid cavities. 

These different structural characters are found combined |h 
difierent ways in the different natural and artificial products, and 
for simplicity I will refer fo them by m^ns of the affixed 
letters. 

The type of the artificial jmoduck of fusion may generally be 
expressed byo + ^or^ + r; that Is to say, it is cwacterisea by 
skeleton crystals and fan shaped groups, or by fan*Ehaped groups 
and gloss’Cavities. In like manner, the vofeanio ty^ may be 
expressed occasionally by + r, but generally by c ^ d, and the 
gmmtic by // + r. These relations will be more ajpparent if 
given in the form of a table as follows ; — 

St«6type + c 

Volamic tjfTH! 1^'*'^ + ,/ 

Granitic type </ + if 

Hence it will be seen that there is a gradual passage from one 
type to the other by the disappearance of one character and the 
appearance of another, certain characters in the meanwhile re- 
maining common, so that there is no sudden break, but ^ 
overlapping of strnctural characteristics; It is, I think, satis- 
factory to find that, when erupted rocks are examined from such 
a new and independent point of view, the general condu^ons 
to which I have been led are so completely in accord with those 
arrived at by other methods of study. 

And now I feel that it is time to conclude, I 
have necessarily been compelled lo give only a general account 
of the subject, and perhaps for want of adequate description 
many facts may appear more complex than they really are. 
Some are indeed of anything but simple character, and their full 
explanation is perhaps beyond our present power. The greater 
part are, however, much more simple and easy to observe than 
to describe ; and,, even if I have failed to make everything as 
plain as I could wish, I hope that I have succeeded ia making 
the principal points sufficiently clear to show that the structure 
of slags and analogous artificial products throws much light on 
the structure and origin of the various groups of erupted rocks* 
I feel that very much still remains to be learned, and. as 1 
think, could be learned by the further extension or this 
method of inquiry. What strikes me most is the great 
necessity for the more complete appreciation of experimental 
methods of research ; but to carry out the ex^iments necessary 
to clear up the essential difficulties of the subject wxnild, I fear, 
be a most difficult undertaking. In the meantime all that we 
can do is to compare the structure of known artificial products 
with that of natural rocks, and to draw the best condusiotts we 
can from the facts, as viewed ia the light of our proaent 
knowledge of chemistry and physics. My own impression is 
that there is still much to be learned respecting the exact 
conditions under which some of our commonest rocks were 
formed* 

SECTION B 

/BIOLOGY 

OpUNiNG AnpRESs BY Br. A. C. L. G. GUmtmer, M,A„ 
PH.B., F.R.S., IfRESIDBKT OF THE SECTlbw 

Sixteen years ago, at the meeting of the British Association 
at Bath, the duty which 1 am endeavouring to discharge to-day 
was int^sted to my predecessor and old friend, the late Br. John 
h^ward <^T, In the address which he then delivered before 
this section he spoke on Museums, their Use and Improye- 
ment and he, who had devoted e whole lifetime to the forma* 
Bern and management of one of the gfeatest zoological collecriont 
in the worid, was weH qualified to give an opinion and odviee cm 
this subject* Indeed, Vmen I read now w'hat he then insisted mi 
as a necessary change ixi the system of museums, I feel compekieid 
to pay a po^mig tribute to his memory. 

2ooto^. ^jory, Imtax^ him not distlitet and di^^ 

pendent stuaitsi the views advanced by X^unorck, by Ttevijeattus, 


til,* ih$X our knowW^ of the«i scienoes would rcmuiu 

^ ouo-sided as long at th^ were not studied in t wr ; 
n^dtoit rnlattons, found in Idcn one of the earliest advocates inj 
Country. Against aU oppoailion he tried to unite the 
a^o^cal and pal^ontok^oal coUections in the 6 riti»b.Mnseuxn« 
up this attempt only after having convinced himself 
the impracUcability of the scheme ; and he readily joined the 
baud of men who demanded that a museum should be not 
merely a repository for the bene&L of the professed student and 
specialist* but serve in an equal measure for the recreation of the 
mass of the people and for their Instruction in the principles of 
biology* This was the spirit in which he worked ; and in the 
last years of his life he haa the satisfaction of being able to say 
that there was no other collection in existence more accessible 
and more extensively used than the one under his charge, 

I am encouraged to return to* day to the same subject be* 
>cause I have daily the opportunity of observing that the public 
more and more comprehend the use of mur^eums, and that they 
appreciate any real improvement, however slight. Paragraphs, j 
leaders, articles pubUshecl In the public jouruaU and periodicals, ; 
refercDces made in s^)eeches or addresses, (questions put in the 
Houses of Parliament whenever an opportunity offers— all testify | 
that the progress of museums is watched with interest. Not 
long ago a Royal Commission entered deeply and minutely into 
the simject, and elicited a mass of evidence and information 
invaluable In itself, though you may differ from some of the con- 
clusions and'vicws expressed in their 6 nal Report. Biological 
acienoe has made rapid strides ; not only do we begin to under- 
stand better the relations of tiie varieties of living forms to each 
other, but the number of the varieties themselves that have been 
made known has also been increased beyond all expectation, and 
the old repositories have everywhere been found too narrow to 
house the discoveries of the last forty years. Therefore you find 
that the United States, Austria, Prussia and Saxony, Denmark 
and Holland, Prance and Great Britain, have erected, or are build- 
ing anew* their national museums, not to mention the numerous 
omaller museums, which are more or loss exclusively devoted to 
some branch of biological science. 

The purposes for which museums arc formed are threefold : — 
(l) To difluse instruction among, and offer rational amusement 
to, the mass of the people; (a) to aid in the elementary study 
of biology ; and ( J) to supply the professed student of biology 
or the specialist with as complete materials for his scientific re- 
searches as can be olSfained, and to preserve for future genera- 
tions the materials on which those researches have been based. 
Although every museum has, as it were, a physiognomy of its 
own, differing from the others in the degree in winch it fulfils 
one, or two, or all three of those objects, we may divide 
museums into three classes, via. 

(i) National, (a) Provincial, and ( 3 ) strictly Educational 
museums— a mode of division which may give to those of this 
assembly who are not biologists an idea of what wc mean by the 
term ‘‘species/* The three kinds pufs into each other, and 
there may be^ hybrids between them. 

The museum of the third class, the strictly 

we find established chiefly in connection with uni- 
versities, colleges, medical and science schools. Its principal 
object is to supply the materials for teaching and studying the 
elements and general outlines of biology ; it supplements, oud is 
the most necessary help for, oral and practical Lnstruction, wluch 
always ought to be combined with this kind of museum. The 
conservation of objects is subservient to their immediate utUityand 
iinrestricted accessibility to the student The collection is best 
limits to A selection of representatives of the various groups 
Of “types,” Arranged in strictly systematic order, and associated 
with, preparations of such parts of their organisation as are most 
charicterialic of the group* CoUections of this kind I Have 
seen arranged with the greatest ingenuity, famishing the student 
with a senes of demoastrations wliich corresjmnd to the plan 
|(;dlbwed in some elementary text book. This, however, is not 
practical instruction ; besides the exhibit^ per- 
manent iierles, a stock of welbixreserved speeimens shoula be 
kept lor the express purpose of allowing the student to practise 
4is^ion atk4 the medtod of independent examination. And 
in this latter I am indined to include the method of determining 
to what order, faUdly, Or species any given object shoula 
be referred. By {^aettoe alone can the student learn tb 
uoderstaad the relative vahie of taaonamic chameters and aeq^ 
the elementary knowk^ iudh^itensable for him In the fubi^ 
ElnaUy* in the educiUtonal muimm be formed a 


of whitdi are of eocmcMt^ 

Othevedee of .important !;;v' \ 

The^|irpi^iU to living and extinct ibfma In one 
whi^ has been urged by i^inent men with such excellent reMoU.ei 
mt|^t he tried in the educational museum with great advat^e 
to riift student, as the principal objections that are brought fot^ 
ward against this plan being carried out in larger coUections* do 
not apply here* 

A mu^eum which oflfcr# to the teacher ami student the naate- 
riols mentioned, fulfils its object ; its formation does not reouire 
either a long time or heavy expense ; but the majority of mese 
institutions outgrow in time their original limits in one or the 
other direction ; and if such additions do not interfere with the 
general arrangement of the museum, they neither destroy its 
character, nor do they add to its value as a strictly eduoaUonal 
institution. 

The principal aim of a /^avtnaal Museum oimht, ‘in my 
opinion, to be popular instruction. 1 do not mean that^t should 
be merely a place for mild amusement and recreation, but that 
it should rank equal with all similar Institutions destined to 
spread knowledge and cultivate taste among the people. To 
attain this aim it should contain an arranged series of well-pre- 
served specimens representing as many of the remarkable types 
of living forms as arc obtainable ; a scries of usefiil as we¥ as 
noxious plants and animals ; of economic products derived from 
the anina^ and v^etable kingdoms ; and last (but not least), a 
complete and accurately*nam^ series of the fiora and fauna of 
the neighbourhood. The majority of provincial museums with 
which I am acquainted are far from coming up to this ideal. 
One of the first principles by which the curator of ^ch a 
museum should be guided is to admit into his collection no 
specimen unless it be well mounted and a fair representation of 
its species. He has not the excuse of hU colleague in charge 6 f 
a large museum, who has to retain those monsters which aim 
literally hh.^iUs^noins, viz., specimens to which a history is 
attached, and the removal of jivhich would sooner or later be 
resented by some of his fellov^ibourers. The only too frequent 
presence of such Imdly-mouniifp specimens in provincial museums 
is not always the fault of th^ jwrator. The slender means with 
which he is provided are g<r«^ly insufficient to encourage 
taxidermists to bejstow the necessary amount of skill and time on 
their work. Besides, taxidermy is an art which depends as 
much on natural gift as drawing <3^ modelling, and as long as we 
are obliged to li satbfied with deceiving into our coUiwtioos 
mediocre specimens, mediocre stuffers will take up taxidermy as 
a trade without there being one who«is naturally qualified Cor it 

The direct benefit of a complete Collection ot the flora and 
fauna of the district in which die provincial museum is situated, 
is obvious and caunot be exaggerated.' Tlie pursuit of collect- 
ing and studying natural history objects gives to the persons 
who arc inclined to devote their leisure hours to it, a beneficial 
training for wlxatever their real calling In life may be: they 
acquire a sense of order and mctluxi ; they develop their of 
observation ; they are stimulated to healthy exerctne. Nothing 
encourages them in this pursuit more than a well-named and 
easily accessible collection in their own native town, upon whl^ 
they can fall back as a pattern and an aid for their own. This 
local collection ought to be always arranged and named according 
to the plan and nomeoclatore adopted in one of those numotous 
monographs of the British fauna and flora in which this . country 
excels ; and I consider Us lormation in every pwineW xpsew 
to be of higher importance than a ^cdlection 01 iorel|p b^bjects. 

The majority of provlnrial museums contain not bwy biological 
collections, but, very properly, also coUections of Mt npd 
literature j It is no part of my task to speak of the latter* but 
before I proceed to the next part of my address^ I must say that 
nothing could more strikingly prove the growing desire of the 
people for instruction than the erection of the numerooa free 
libraries and museums now spread over the country. Themort, 
thehealUuer their rivalry, the safer their growth will b«^ espe- 
cially if they avoid depending on aid from the $tate or 
then^lves in the hands of a responsible 
remain what th^ are---mttnidpal instUutloiis-^e bhUd^ 
pride of their own povinee^ 

However great* however large a country or a natbxi Juay he» 
it; nan have in re^ty only one 
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pr6ii^i«^ of the Brldih 

l|u$«ahi (to wld<h i im)t£t eDhhoe^embaindftr of my reo^ 

khbwtt h:> th< tobjority of those ^jtesent that the question 
fehher of enlwii^hlK t^e building at Bloomsbury, or of 

erectiiiiijf anothtr at South Kensington for the collections of 
nat^ history, was fuUy discuss^ for years in its various 
as|>eets; that^ dually, a Select Committee of the House of 
Commons repotted in favour of the expediency of the former 
plan ; that the Standing Conmdttee of the Trustees, than whom 
there is no one better qwillfied to give an opinion, took the same 
^ew; and that, nevertheless, the Gkivernment of the time 
dedded upon severing the collections and locating the natural 
history in a separate building as the more economical plan. 

The httildinw was finished this year at a cost of 400,000/., 
exclusive of the amount paid for the ground on which it is 
erected. It is built in the Komanesque or round*arched Gothic 
style, terra*cotta being almost exclusively employed in Its 
construction. It consists of a basement, ground-noov, and two 
storeys, and is divided into a central portion, and a right and left 
wing. Its principal (southern) fa9ade Is 675 feet long. As yon 
enter the portal, you come into a cathedral-like hall called the 
^ • Index ^fuseum,’*^ 120 feet long, qv feet wide, and 68 feet high ; 
behind this there is a large side-lighted room for the British 
fauna. On each side of the hall there is a side-lighted gallery 
each 278 feet long by 50 feet in width j seven other galleries of 
various widths, and therefore adapted for various exhibitions, join 
at right angles the long gall^ of the ground floor. The first 
and second storeys are occupied by galleries similar to the main 
galleries of the ground-floor. 

The collections are distributed in this building thus The 
western wing is occupied by Zoology, the eastern by the three 
other departments, viz.^ the ground-floor by Geology, the first- 
floor gallery by Mineralogy, and the second- floor eallcry by 
Botany. The central portion is, as mentioned above, divided into 
the room for British Oology and into the ** Index Museum,” that 
Is **an apartment devoted to specimens selected to show the type- 
characters of the principal groups of organised beings.” The 
Casement consists of a number of spacious, well-lit rooms, well 
adapted for carrying on the different kinds of work in connection 
with «uch large collections. 

There is no doubt that the building fulfils the principal con- 
dition for which it was erected, viz., space for the collections. 
Tlic zoological collections gain more than twice as much space 
as they had in the old building, the geological and minerological 
about thrice, and the botanical more four times. This increase 
of space will enable the keeper of the last-named department to 
bring the collections correlated with each other into close 
poximity, and to prepare a much water number of ob- 
iccU for exhibition than was possible hitherto. The minera- 
logjical department, already so admirably arranged in the old 
building, has now been supplied with the space requisite for 
a collection of rocks, with a laboratory and goniometneal room. 
Geotbgy is now in a position to exhibit a great part of the 
invertebrata, which hitherto had to be deposited in private 
Studies, besides devoting one or two of the new goJicnes to a 
str^digraphical scries. On the zoological side we have been 
gr«t gainers (not with regard to the proportion of space), but 
inasmuch os we were more impeded by the crowded state of our 
coUectipns than any of the other departments. We are enabled 
to avoid the exhibition of heterogeneous objects in the same room 
or gallery ; mammals, birds, reptiles, fishes mollusks, insects, 
echinodertis corals, and sponges have each a smaller or larger 
gallery to themselves, With the exception of the specimens 
preserved in spirits, the study -aeries can be located in contiguity 
with, or at least close vicinity to, the exhibition-series. There is 
hmpla hrtd convenient accommodation for the students, w^ho may 
Vro5rk m a spadons room centrally sittiated, and arranged for 
'th^^etdasiVe use atfpur olhpr different localities immediately 
the several braacheit of the cotlecriom 
J Wieve that Me df the tnembers of the British Asisociation 
idl| iMa<^what dl^ppoiatedtihattim and botanical 

cdU^ems one and tbepalseont^o^cal on the other, 
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recent jhHM The latter proposal, so excellent in 

tMiy, la ita practical execution so many and 

insuperal^ that we may well bqfore we 

leconunend the cap^iment to be tried in so lafge, a collection 
as the British Museum. I have mentioned above that In a small 
collection isttch an arrangement may be feasible to a certain 
degree ; but in a large collection you cannot place skins, bofics,. 
spirit preparations, and stones in the same room, or perhaps in 
the same case, exposing them to the same conditions of light and 
temperature, without injuring either the one or the other. Each 
kina of those objects requires for its preservation special con- 
siderations wid special manipulations ; and by representing them 
in each of the several deMrtmeaU you would have to double 
your staff of skilled manipulators with their apparatus which 
means multiplying your expense^. I>epartmental administration 
generally, and especially the system or acquisition by purchase 
or exchange, would become extremely complicated, and could 
not be carri^ on without a considerably greater expeniUture in 
time and money, Thu«, even if the old departmental division 
were abandoned for one corresponding to the principal classes 
of the animal kingdom, each of the new departments w6uld 
still continue to keep, for considerations of conservation, those 
different kinds of objects, at least locally, separate. The necessity 
of this has been so much felt in the British Museum, that the 
Trustees resolved to store the spirit specimens at South Ken- 
sington, in a building specially adapted for the purpose, and 
.separated from the main building, os the accumulation of many 
thousand gallons of spirits is a source of danger which not many 
years ago threatened the destruction of a portion of the present 
building in Bloomsbury. 

I comd never sec that by the juxtaposition of extinct and living 
animals the student would obtain particular facilities for study, 
or that the general public would derive greater benefit ton they 
may obtain, if so inclined, from one or the numerous popular 
books. They would not be much the wiser if the Archmoptiryx 
were placed in a passage leading from the reptile- to the bird-gal- 
lery. And it certainly cannot be said that the separation of living 
and extinct organisms, so universally adopted in the old museums, 
has been a hindrance to the progress of our knowledge of the 
development of the organic world ; this knowledge originated 
and advanced in spite of museums* arrangements. What lies at 
the bottom of the desire for such a change amounts, in reality^ 
to this, that mitseUms should be the practical exponents of the 
principle tot zoologists and botanists should not be satisfied 
with the study of the recent fauna and flora, and that palseonto* 
legists should not begin their studies or carry on their researches 
without due and full reference to living forms. To this principle 
every biologist will most heartily subscribe ; but the local separa- 
tion of the various collections in the British Museum will not 
offer any obstacles whatever to itsbeing'carried out. The student 
can take the specimens, if not too bulky, from one department 
to the other ; he nxay examine them in the gallery without inter- 
ference on the part of the public ; or he may have all brought 
to a private study, and, in fact, be in the same position with 
regard to the use of the collections as those who have charge of 
them, A plan which has been already initiated in the old 
building will probably be further developed in the new, viz., to 
distribute in the palceontological series such examples pf im- 
portant liviiig types as will aid the visitor in comprehending 
the nature and affmilies of the creatures, of which he sees otdy 
the fragmentary remains. 

With regard to the further arrangement of the collec- 
tions in the new building, it has been long understood 
that the exhibition of all the species, or even the majority of 
them, is a mistake, and tot, therefore, two series of specimens 
should be formed, viz. one for the purposes of advanced 
scientific study— the study-series ; and the other comprising 
specimens illustrative of the leading points both of popiriar 
and scientific interest j this latter—the exhibition series — being 
intended to supply the requirements of the beginner in the study 
of natural history and of the public. As the zoological col- 
iectlons are better adapted for exhibition than the others, the 
following remarks refer principally to them. The bulk of oiU: 
present exhibition-Berles 1$ to growth of many years; and to 
Convert it into one which fulfils its proj^r purpose a graduat 
and alow |wrocM mwr can It be expected to reveal its cOTraetpt 
imtil llt haB hdn Into the new locality. The ez^blti^ 

will bie prbbadfly tond morS liberal than toy 
my bt dr >ny Mlow-labourers ; hut if a visitor ihdWi. 
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thfi iwte of bodily and menial ^b*fc)fation is the visitor’s^ ajot 
ttot t!hi curator's fault. The very fact that the exhlbitioo senos 
it liiended for a great variety of ^ple^ readers it necessary to 
make a liberal smecUon of specimens j and I sim^ply foUow the 
princible of placing in it all those objects which, in my opinion, 
the pubhc can understand and appreciate, and which, tlierefore, 
moat dcfhtdbate towards instruction. The public would receive 
but an Inadequate return for keeping up a national museum 
If they were shown, for instance, a dozen so-called ‘‘types” of 
the family of parrots or humming-birds ; they require a good 
many more to see what nature can produce m splendour and 
Variation of colour, in grotesqueness of form ; or to learn that 
whU^ one of these ^oups of birds is spread over all the countries 
of the tropical zone, the other is limited to a portion of a single 
continent. To render such an exhibition thoroughly useful, 
two a^itionol helps are required, viz,, a complete system of 
explanatory labels, and a popularly -written and well-illustrated 
handbook, which should not only serve as a guide to the more 
important and interesting specimens, but give a systematic out- 
line of the all-wise plan which we endeavour to trace in God’s 
creation. 

There is one part of the museum which 1 intend to treat in a 
different manner from the rest ; and that is the collection of 
British animnlB. F or the same reasons for which 1 have in a former 
part of this address insisted on district faunas being fully repre- 
sented in provincial museums, 1 consider a complete exnibition 
of the British fauna to be one of the most important objects of 
the National Museum. Its formation is, strange as it may appear 
to many of you, still a desideratum, and a task which will occupy 
many years. It will not be easy (especially when you are in 
danger of infringing an Act Of Parliament) to form a complete 
series of British birds, showing their change of plumage, their 

n , their eggs their mode of nldification ; it is a long work 
ect the larva: and cliryaalldes of insects, and to mount the 
catei^illars with their food-plants; and we shall require the 
Co-operation of many a memb^ of the British Association when 
we extend the collection to the marine animals and their meta- 
morphoses, But all the tronble, time, and labour spent will be 
nmf^ re^ld by the direct benefits which all classes will derive 
from such a complete British collection. 

My time b becoming short, and yet 1 find that I am far from 
having completed the task X had set to myself. Therefore let 
me briefly refer only to a feW points which, of late, have much 
agitated those who feel a direct or indirect interest in the progress 
of the National Museum, lu the first place, we must feel deeply 
concerned in eveiything relating to the conservation of the col- 
lections, If Uie objects could speak to you, as they do to those 
familiar W-ith their histo^, many of them would tell you of the 
long hours of patient inquiry spent upon them ; many might 
point with pride at the long pages written about them— alas 1 
not always hdth the even temper which renders the study of 
naturid science a delight and a blessing ; others would re- 
mind you pf having been pbjects^of your wonder when you saw 
them depicted in scientific books, or in some household work ; 
whilst not a few could tell you pitiful tales of the enthusiastic 
collector who, braving the dangers of a foreign climate, sacrificed 
health or life to his favourite pursuit. Collections thus obtained, 
thus cherished, representing the labours of thousands of men, and 
intended to instruct hundreds of thousands, are worth preserving, 
displaying, and cultivating. No cost has been spared in housing 
them t hit no coat be spared In providing proper fittings to 
receive them, a sufficient staff to look after them, and the 
necessary books to study them. 

What we chiefly require in a well-constructed cxhilntion-case 
is that it should be as perfectly dust-proof as possible, that it 
should lock well and easily* ana yet tliat it shotud be of a light 
structure. Every one who has gone through a gallery of our 
t>l(i«fuhioned museums must have noticed hoW much those 
broad locgitudinal and transverse bars of the wooden frame of the 
front of a case InUrfere with the inspection of the Objects behind 
them, hidtttit a head here, a tail there, otcuUinganatilmalintOtwo 
more dr less tmemial llUconstructed cases have brought 

zooloi^ cdBecj^hs aa mu!^ into bad repute as bad j 

and u it be thought ^that a could be saved intho ooh* 
traction of a case, ihiid ^ pera^cht 

expense of a pound a year; the requisites of a gbiod 
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a natural history library has been urged almost from tfrAito. 
first day , whiidi the removal of the Naitttal IJwtory vol- 
lections to South Kensington was proposed- $at the cost .and 
extent of such a Ub^wy ve^ yaric msly^esti: 

mated. And I am iarry to «hy that it ic, I believe, owing to 
expressions of opinion on the part of those who ought to know 
better, that the cost Of tnls library was condderabTy undec^ 
when the removal to South Kensmgton was determined iUpon. 
We cannot blame the Government mt they hesitated for yOars 
before they acceded to the pre^ng representaUos^ dr the 
Trustees of the Britiiffi Museum to,ibei^ with its formation, when 
they were told by naturalists that the cost of sneh a library would 
be something between io,obo/. and ao,ooQ/.. X could hari^ 
bdieve my eyes when I read, only a few weeks ago, px the 
leader of a weekly periodical specially devoted to science, 
“thafhad the Trustees put aside i,c>00/. a year for this purpose, 
when it was first determined to remove the Natural Col- 

lections ten years ago, there would have been by this lune in 
existence a library fully adequate to the purpose. The Writer 
must have either a v«ry poor idea of the objects and work of a 
national museum, or an imperfect knowledge of the extent of the 
literature of natural history. 10,000/, might suffice pufclixae 
a good ornithological library, and x,ooO/. would purmt^e the 
annual additions to all the various branches of natural hUtofy ; 
but the former sum would be much too small if the purchase of 
those works * only were intended winch arc required for the 
technical work of naming animals, plants, foissiU, and minetAK 
A better calculation was made by the Select Committee pfr the 
House of Commons on the British Museum in 1S60, who |tat^ 
that the formationAf a natural history library would “cost about 
30,000/. at the present time” (1860).^ Considering that twefity 
years have elapsed shicc, and that this part of the literature has 
shown year by year a steady increase, wc must put our estimate 
considerably liigher than the writer of that article. 

With the aid of some of my friends who know, from their 
daily occupation, the market value of natural history works, I 
raaae a calculation some years ago, and we cwft to the con- 
clusion that a complete natural history library will cost 70,000/., 
and, unpalatable as this statement may to those who have 
advocated the removal of the natural history collections, and 
therefore must be held responsible for this concomitant expohAe, 
it wiU be found to be" true. It will be satisfactory to you %o 
learn that the Govenunent have at last sanctioned the expenditure 
of half that amount. 

Now, in my opinion, such a library formed in connection with 
the Nationil Museum should not be reserved for the use of the 
officials, but I would recommend that it should be accessible to 
the general class of students in the same manner as any Other 
part of the collections, It ii for this reason that 1 wish to .lee 
ft rendered as perfect as possible with respect to the older publica- 
tions (many"of which are getting scarcev year by year) as weU as to 
the most recent Whether 'or not a similarly perfect collecttoAof 
natural histo^ books exists in Bomt other place InLondott, is Mother 
question with which I am not concerned* evident mat A 
genewd national library ought to contain a perfect set of books oh 
natural hlstolty, irresjwctlve of other claims ; but -to ^ve ttSW** 
history coBectioas in one place, and the books relatihg to theto 
in another miles away, wiU preface aa hKyuven^age a$ is 
experienced {by the person who puts the powder into the OM 
barrel of^hb crun and the shot into the Other, 

If the BHtih MttseS (for thucoliections >itt remtin ui^ 
under this old timeEonoured name, though locaUy wparatod) 
continues to receive that support from the uovernns^ to 
it is justly entitled, X have no doubt that it will not on|y fidfrl fte 
aims of a national coUeetlon, but that It vrill be also able to 
to the kindred provincial institudons^the aid yrhich has 
been palmed on their behalf, Under an Act of fafllam^ 
which was passed in the previous session, and vddnb etooewm 
tl]^ Tfustees to part with dtt|dlcate sj^thens, wlwd Ot polii 
museums faato already xeoeived cdUeOttons of 
Bat X poasider it my duty to caution those who aje in ehji^bf 
thos^ museums to carefrl as to the toana^ in 
avail thsms^ves this bpporluhi^i 
■of frtrer and' .mote- 'Vsd'uable ■■ 
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of iSjU^lcs mad will always offer a certain number of 

wall'^^sefy^ d^^Ui^te spaeimensk and a sufficient* inducement 
for iirwtndal mue^^ to select their desiderate. 

It has been eimested that as the British hluseum has corre> 
apondents and cdleetors in almost every part of the globe^ and 
has therefore greater facilities for obtwmng sj[>ecjmens than any 
other ittStitttlidn, It should Systematically acquire duplicates, and 
fornt a central repoaitoi^, mmi which provincial museums could 
draw their suppliea, If the necessary funds to carry out this 
scheme were g^ronted, I cannot see any objection to it on the part 
of the British Museum which, on the contrary, would probably 
derive some benefit. But there is one, aoid in my opinion a very 
eerious, ohjcctian, viz,, that this scheme would open the door to 
the i einployment of curators of inferior qvmlificaUons ; it would 
relieve the curator of a provincial museum of an important part 
of his duly, viz,, to study for himself the requirements of his 
museum, the means of meeting them, and to become well ac- 
quainted with tlie objects themselves. A curator who has to be 
satisfied with the mechanical w ork of displaying and preserving 
objects acquired, prepared, anci natned for him by others takes 
less interest In the progress of his museum than he whose duty 
it would be to form a collection ; he is not the person in whose 
charge the museum will Nourish. 

In speaking of the claims of Provincial Museums on the 
National Museum, the kindred Colonial institutions should not 
be forgotten. Wo owe to them much of our knowledge of the 
natural history of the Colotnea ; they are the repositories of the 
collections of the temporary and permanent surveys which have 
been instituted in coxmection with tltem ; and they have concen- 
trated and preserved the rcAult** of manifold individual efforts, 
which otherwise most likely would have been lost to science. 
The British Museum has derived great benefit from the friendly 
relations which wc have kept up with them: and, therefore, 
they are deserving of all the aia which we possibly give 
tltem, and which may lessen the peculiar difficulties under w^hich 
thy labour in consequence of their distance from Europe. 

I am painfully aware that, in the remarks w'hicU 1 have had 
the honour of making before you, 1 have tried the patience of 
some, and not satisfied the exj^ctations of others. But so much 
I may claim t that the views which I have expressed before you as 
my own are the results of many years’ experience, and, therefore, 
should be worthy of your consideration ; and that I am guided 
by no other desire than that of seeing the museums in this country 
taking their proper place in regard to biology, and as one of the 
most important aids in the instruction of the people. 


NOTES 

lx medi^aeval ages Rheims was a seat of learning, and in 1547 
the Cardinal of Lorraine established there a university, which 
flourished until it was suppressed at tlie French Revolution. 
But although the present Republican Government has instituted in 
this ttnaient city a sidiool of medicine, the liberal arts are little 
cultivated by the inhabitauts, who arc mostly engaged in com- 
mercial and manufacturing occupations. Rheims possesses the 
greatest wine trade in the world and the richest woollen manu- 
factories in Fmncc, So, although the French Association has 
met with a veyhandaome reception, the local budget of scientific 
contributions was very meagre indeed, except in the sections of 
dathropolqgy and archseology, which were a local success, M, 
CottCMUi gave an address dest^bing the geological character of 
Rbeiiiaa ^strict, end illustrated by the local exhibition which 
had b^^a^ed in otwi of the halls of the Lyc(?e byM. Perron, 
M, teuioiae, professor in the School of Medicine of Rheims, 
exhibited a ridh coUeetldh of objects of paheontolpgical interest 
which hod been formed by him jfVont the surrounding district. 
This we* exceptionally jrkh in ohfects of ijbe cretaceous period, 
mheSy iM p(d!sh*d stone, ai 4 wond^r^ iheoaves 
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had coBectedi ip his chilteau a number of cuido^ties belonging to 
the Carioying^ periods. Two other spedat excursions were 
organised, the first to the ruins of old Courey Castle and 
St. Cvobain, ! the lai^ glass foundry in France^ where a 
large lump was oast in pFesence of the visitors, and the 
second to S.b Memdtould, which was supposed in former 
times to be the key of French independence. The most attiac- 
tive excursion was undoubtedly to the caves where champagne 
is manufactured by the old process which was scientifically 
described by M. Francois, a chemist of Ch^lons-sur-Mame. A 
demons»tratioii of the prittCiptes of the operation was given In 
the caves of Pommery, where Madame Pommery kindly per- 
mitted the visitors to make a *pracBoal of the quality of 
her celebrated produce. Synoptical tables had been prepared 
exhibiting the progress of the manufacture. The superiority of 
the champagne manufactured in Rheims and vicinity is attri- 
buted not only to the long experience of the workmen and the 
cxceliencc of the receipts used, but to the perfect equality of 
temperature maintained in the old galleries where it Is stored. 
Some of these are several acres in area, and are quite full of 
bottles. After the final meeting a general excursion was made to 
the celebrated grotto of Han in Belgium. The two lectures by 
M. Perier on "Transformism,” and M. Garel on ** Radiant 
Matter,” were delivered, at the solicitation of the local com- 
mittee for their information j the lecturers confined themselves 
to the clear enunciation of known facts, 'and to experiments 
already well known to tire scientific world. M, Javal gave a 
public lecture on the Hygiene of the Eye, and M. Richet on the 
Symptoms of Somuambuli.sm. About 500 members were present 
at the meeting this year, exclusive of local members. Among 
foreign visitors were Professors Sylvester and Henuessy. At 
the final session M, Janssen was elected president for 1882, 
when the meeting will be held at La Rochelle, and M. Emile 
Trelat will be general secretary ; they will act os vice-president and 
vlcc^sccretary respectively for the session of 1 881, which will be 
held at Algiers in the first week after Piaster, The president of 
the Algiers Bcsrion will be M. Chauveau, Professor at the Veteri- 
nary School of Lyons, and the secretary will be M. Maimoir, 
general secretary of the French Geographical Society. A very 
large attendance is anticipated, as a diminution of 50 per cent 
on the fares is expected, and the visit will take place at an 
exceptionally advantageous season. A general eommittee lias 
been formed, having at its head M. Tomel, senator of Oran, 
and director of the newly-created School of Sciences. The 
Governor- General will be honorary president, and M. MacCarthy, 
president of the Algiers Society of Natural Sciences, has been 
nominated by the General CommiUee of Rheims president of 
the Section of Geography, The Rheims authorities and citizens 
have done everything within their power to welcome their guests, 
and the mecUng has been on the whole successful 

From an additional Circular sent us from the American Asso- 
ciation we see that nearly all the railway lines connected with 
Boston, the place of meeting, offer great fadUties for the con- 
veyance of members. Some of the companies indeed give those 
attending the meeting free tickets, while the others issue tickets 
at one-half the usual rates. Is it too mudi to expect similar 
advanti^es from English companies? Has the attempt ever 
been made ? 

A VERY interesting annual meeting of the Entomolofijcal 
Club of the American Association was to be held at Boston on 
Tuesday. * Among other subjects to be brought forward, Mr. A, 
R. Grote Was to speak of generic Characters in the NoCtuidR! ; 
Mr. E. P. Austin hoped to exhibit some interesting series from 
his extensive collection Of North American Coleoptera j Mr- 
Wm. Saunders to discuss Insectivorous Bird^ thdr m^s 
and dettMrths ^ lUv, il. C McCook to read a paper 
Honey Ants ^ the ^hirdett of the Gods, Colortdo f 








to fixbibit ittterestitig ^iwil insects, «.nd Ula«^tration» of 
Ktw England Butterflies t Dr. J, U U Conte to ptesent an 
esctay on T and give a list of Coleoptera Itatched 

from a few hickory twigs ; and Dr. It A. Hagen to present 
papers on the Hessian on the anatomy of Producim^fius^ 
and on a new worm parasitic on insects. 

Thk third International Congress of Geography meets at 
Venice from the isth to the aand of September, i88i, under the 
patronage of King Humbert. The accompanying exhibition will 
be opened on September i, and will not be closed before October 
I. The Congress will be divided into seven groups : j. Mathe- 
matical, Geodetic, and Toi>ographical Geography. 2. Hydro- 
graphy and Maritime Geography, 3. Physical, Meteorological, 
Geological, Botanical, and Zoological Geography, 4, Historical, 
Ethnographical, and Philological Geography. 5. Economical, 
Commercial, and Statistical Geography, 6. Methodology; 
Geographical Education. 7. ^Exploration. Further information 
may be obtained by addressing ** A 1 Comitato ordinatore del 3* 
Congresso Geografleo Internazionale, 26, Via del CoUeglo 
Romano, Roma.” 

The Sixth Annual Conference of the Cryptogamic Society of 
Scotland will be held in Glasgow, on September 27^30, and 
October l and 2, when all persons interested 'in cryptogamic 
botany are invited to attend, A detailed prospectus of the 
meetings, excursion, and show may be hod on application to the 
I,ocal Secretaries, on and after September 6. Fellows and 
others from a distaTice who purpose attending the Conference 
are requested to send intimation thereof as soon as possible to 
the Secretary, to whom also intimation of papers to be read 
should be sent. Fellows are requested to bring or send speci- 
mens of interest in any branch of cryptogamic botany for exhi* 
bition. at the meeting and show. The Secretary is Dr, F. 
Buchanan White, Perth, and the Local Secretaries Mr. W. J. 
Milligan, 180, West Regent Street, and Mr, A. Turner, 122J 
Haspital Street, Glasgow. 

The annual meeting of the Mineralogical Society of Great 
Britain will be held at Swansea, in the Unitarian School-room, 
High Street, on Friday, August 27, at 2.30 p.m. The Council 
will meet at 2 p.m. All communications intended for this meet- 
ing should be addressed to the Secretary, Mr. J. H. Collins, 
F.G.S., at the Reception Rooms, British Association, Swansea. 

We understand that the long-expected first volume of Prof. 
Arthur Gamgee'S ** Text -book of Physiological Chemistry ” may 
be expected to appear in the middle of September. This 
volume, which will be published by Macmillan and Co„ 
deals with the Chemistry of the Tis-sues, and is to be succeeded 
in the space of a few months by a second and concluding volume, 
treating of the Chemical Processes Associated with the Animal 
Functions. t>r. Gamgec’s work is, we are informed, a more 
elaborate treatise than has hitherto appeared on this branch of 
science. It deals w ilh the subject from the point of view of the 
physiologist and the physician rather than from that of the pure 
chemist ; it is indeed an advanced treatise, dealing with those 
departments of physiology and pathology which involve u study 
of chemical facts, and not, as all text-books of physiological 
chemistry, save those of I^ehmann and KUhtie, have been, a work 
treating of one branch of Applied Chemistry. The work is well 
illustrated ; it contains a very full and complete account of the 
whole literature of each subject treated of, and besides being a 
systematic treatise, ia intended to ?erve as a practical guide for 
the student of phy^bgieal chemistry. 

In Mr, Wallace’s work— Island Life, " no less 

than five chapters lire devoted to geological subjects which he 
considers to be of fundaiieutai imporlance for the study of 
questions of distribtttion,--*- 4 udt as fhC pertiuumKCe xit- ^ 


imd ghUdM e^ha and mM 

A tmmidete ahd^ M 
respects W novel of tire inoblem of geological d^ 

aCtemptod ae the distribution of both animat and 
forms Is de^t with this redome will probably interest a wide 
class of readers. 

Mr. R, ButLEN Newton, asristant naturalist under Ptbf* 
Huxley in the Museum of Practical Geology, Jermyn Streett 
receiv^ on appointment in the geological department of the 
British Museum. 

A BAtLooN ascent was made at Cherbourg, on the occasion of 
the flk given by the Municipality to M. Gr^vy, by MM, Perron 
and Capt Gauthier. The general direction of the uind being 
from the land to the sea, a government steamer was sent out to 
secure the safety of the aeronauts If necessary. Before starting 
not less than thirty pilot-balloons were sent up to ascertain the 
superposition of the atfrial currents. It was proved that at 400 
metres the wind was blowing from the sea. After having 
travelled for more than an hour In the direction of Portsmouth', 
the aeronauts opened their valve and returned safely on shore. 
More than a hundred thousand spectators witnessed the experi- 
ment. The culminating point of the ascent was an altitude of 
1,500 metres, where the travellers cottld see the English coast, 
the whole of the Isle of Wight, &c. The sceneiy is stated to have 
surpassed description. Some very curious observations were 
made on the colours of the sea. In the places w here the water 
is very deep it looks quite inky, and the curves of level ore so 
clearly manifested that they l>ear comparison witli equidistant 
lines worked on ordnance maps. When travelling at so great 
an altitude ship% can be detected with some difficulty; but 
smoke can be seen even when the smoke* producing steamer can 
hardly be perceived with the naked eye. 

At a recent meeting of the Asiatic Sodety of Bengal, Mr. L. 
Schwendler gave an instance of a Langur monkey [Semmpithe^ 
cus mUllus) having been taught to do useful work, Mr. 
Schwendler’s ** trustworthy informant” was Babu B. Pyne, a 
member of the Government Telegraph Department. The Babu 
says : — ** Some years ago I had a Langur which, when standing 
erect, measured fully 2 feet 6 inches. The animal was very 
pow^crful, and could easily puU a punkba measuring eight feet in 
length. It was a male, and even when young showed a dispo- 
sition to be highly savage. The older it got the more savage 
it became. Seeing the great power this monkey had, I wanted 
to utilise it, and therefore intended to employ it fot tire pur- 
pose of pulling punkhas. The teaching I effected in the follow- 
ing manner ; — The monkey was tied by the waist dose to a 
strongpolq, so that U could not move either backwards or for- 
wards, or right or left. Both hands were tied to a rope attached 
to a punkha, which was regularly pulled from the other side by a 
man. Thus the animal had to sit in one place, and could only 
move its hands up and dowm with the punkha rope. In this 
way the monkey in a comjmratlvely short time learnt to pull the 
punkha by itself, and was so employed by me for geveml 
years. It always kept in first-rate health, enjoyed its we«k 
immensely, did it equally wdl, if not better, than a coaly- 
During the rales it suffered from fever, and ultimately died. 
Putting now this trained monkey in the place where the; men 
used to pull the punkha^ and a new Langur in the place yrim 
the trained monkey formerly sat, X attempted to 
riyelyj'^rmore monkeys, two of which were females. Line* 
ce^ed perfectly in teaching the males, bnt ^ qtd^ imsuc(»^ 
with the female^’' Mr. Bchwendler eaid th^ Is h ceftahi 
ahiQtuitof intelligence r^uirtd to do tHs 
in, 'their up and 'dovm''^mbiMents,..'have td;^hp:til!j^ 

Swinsdng 'punkha, 

stahees In whieh'''’tl^^dh^ai^;;0f>^ '' 







a case ia yirbtdt a 
trusting to a rotten 

brfndi wItUe udaging ott a ir«er Had been obaerved afterwards to 
eitajoaloe tite branches 6f the tree> and to break ofif those which 
it found io be rotten. Some discussion ensued as to whether 
the action of the monkey in this case was the result of iatelli- 
gence^ and some of the members present were of opinion that it 
might have been the result idmply of anger caused by the falL 
Mr. Schwendler, however, stated that he had for long made the 
habits of animals a study, and that he was convinced of the fact 
that monkeys were possessed of much intelligence ; and he 
vouched for the authenticity of the statements made in the paper 
read regarding the monkeys which were taught to pull a punUia. 

The Times Geneva correspondent tel^raphs as follows 
*^An interesting geological discovery has been made in the 
neighbourhood of Solotlium. On removing a mans of supcrio* 
cumbeut sand and gravel to prepare for some quarrying opera' 
tions, the rock beneath was found to be quite smooth and 
intersected with old w'ater channels. The excavation being 
continued, a number of enormous holes hlled with great stones 
were laid bare. These holes, like those in the famous Gletcher 
Garten at Lucerne, are due to the action of w’atcr, which, flowing 
through riftfi in the glacier that ages past covered the rock, set 
in movement the stones beneath, whereby the * Giant's Kaltlcs,^ 
as they arc called, were hollowed out ; but while the rock at 
Lucerne is sandstone, the formation at Solothurn is hard limestone 
and quartr.” 


E. Sarnttoa:; a Weat fndfam Agouti flfom 

the West itt^es, iMUsented by Mr. H. BmitHwaite ; a 
Spotted SalamandeV {Saltmamfra European, an 

Axolotl ^xUanus) from Mexico, presented by Dr. 

Gibbs, FX S, j a Common Cormorant {Ph^actvccrax emhh 
British, depd^ted ; a Straw-n«(dted Ibis (Carj^hidis spmmlis)^ 
a Maned Goose {Sernuld j%^cUa) from Australia, an Elate 
llornbill {Buceros df^s) from West Africa, two Brown Mynahs 
{Acridoihtres ybrrWiT) from India, purchased. 


OUR ASTRONOMICAL COLUMN 

The Satellites oe Saturn.— ^Mr. Marth has published 
{Asiran. Nack,, No. 2.328) his ej^bemeris of the five interior 
satellites of Saturn, with the usual fulness of detail. Tor Mimas 
he now assumes accelerated motion, leaving it to be decided by 
further observation whether this hypothesis Is the correct one to 
account for the discrepancies which have been recently remarked 
between his predictions and observation in the case of this diflficuU 
object. Mr. Marth’s times of greatest elongations of Mimas now 
accord within o'2h. with those deduced from the circular elements 
which we have adopted on several occasions for predictions in 
this column, and w^hich were founded upon a very approximate 
discussion of measures at the Naval Observatory, Washington, 
in the years 1874-77. Without some such hypothesis as 
accclcrate<l motion, however, these elements will not represent 
the observations even os late as X^asseU's, and it has been only 
with the view of facilitating to some extent the identification of 
the satellite about this epoch that they have been from tinxe to 
time employed. They give the follow ifig times of elongations, 
which may be compared with Mr, Marlli’s ; — 


At Judicarien and Riva, in the Tyro), a rather imaii; shock of 
eatlbquakc was felt on the 12th insl, 

A CORRESPONDENT Writes in reference to our Notes regarding 
the successes of the ladies in the recent London University 
Examination (Nature, vol. xxii, pp. 346 and 374), calling 
attention to the fact that the position of the successful candidates 
in the respective divisions of the lists referred to (<.r., tjie Pass 
Lists of the ist B. A. and 1st B.Sc. Examinations) is determined 
by the alphabetical order of their names, and is therefore acci- 
dental This does not refer lo the Honours Lists, which have 
since been published, and in which the candidates are arranged 
in order of merit. 

From a report drawn up by Don Mariano Barceua, l^irector 
of the Central Meteorological Observatory of Mexico, the 
Gardeners^ CkronicU learns that it is proposed to establish a 
kiig^ number of etations throughout Mexico for the uniform 
record of observations on the temperature, pressure, rainfall, 
vegetation, &g. Should this project be properly inaugurated 
and continued, it will be of the greatest service to science. The 
observers will likewise report on the state of the crops, prices of 
grain, and other comnmdities, &c., as affected by the wxather. 

Mr. Bryce- Wright writes to the Times that numbers of 
false turquoto have during the last two weeks come from Vienna 
and are still arriving? Their detection is somewhat difficult, the 
b&oks of every specimen having been pecked out and the holes 
filW with a black c^ent, to imitate the matrix of La Vietllc 
They arc, however, a little lighter than the real 
turqool^, the j^Vlty behig 2*4, while that of the genuine 

ftone is i d to a^8, easier method of disUnguiahing them is 
to use a penknife to the false matrix, which can easily be 
revealing the wtificM jmrfomtkms* 

The addltiot^ to the. Soeic^'s Gardens during the 

week inclnde two Mahequn M 
Jndi4» l[«esqded <?- Wem>vdght 

Oihm, premedtd Blown 

GnknJH;;jwes«^ Mr* remy 
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The Binaky-Star o Centaurl— Mr, Tebbutt communi- 
cates to the measures of this object made at Windf^or, 

N.S,W., in the first half of the present year ; duly weighted the 
mean result is : — 

i88o’ 3II ... Position, i86''*53 ; Distance, 5"'i6. 

Dr. Doberck’s elements give the angle less by 2“ ‘9, and the 
distance also less by o"' 2 i. An able investigation on the parallax 
of this star, with a new determination of the orbit by Mr, W. L, 
Elkin of Strassburg has just appeared. 

The Great Comet of 1880. — Dr. B. A, Gould, the 
director of the National Observatory of the Argentine Republic 
at Cordoba, has passed through London during the last week, 
lie describes the ufTpearance of the Southern Comet of February, 
of which he has put upon record the longest series of observations 
as involving very great difficulty in fixing accurate jmsitions with 
the telescope, while with the naked eye there was an equal diffi- 
culty in saying where the toil originated, there l>eing no nucleus, 
or Aeadt to use the old term, worthy of the uame. 

If a systematic search for comets had been organised in the 
southern hemisphere (shall we say had southern astronomers been 
80 far ahead of their northern confrhres f) possibly the comet 
might have been detected before perihelion, and some most 
interesting results would have accrued. The reader may perhaps 
like to pee the track which the comet must liave followed in its 
approach to die sun, which the subjoined places will sufficiently 
inaicate \ — 


xah.G.M.T. 

Right 

Ascension. 

Declination. 

Distsmeo 
horn Earth. 

Intensity 
Of Light. 

1879, Dec. 28 

... SiO • 

■■ -p’l • 

. 0^530 ... 

2*3 

1880, Jan. 2 

9’* - 

.. 69-8 . 

, 0*611 ... 

3*1 

7 

12 

::: SJS :: 

Jil : 

. 0*621 ... 

. o'66o ... 

4X> 

»7 

... 3i*r4 • 

• 38'* * 

. 0*7*7 ... 

7 % 

22 

... 32ri . 

.. -28-5 . 

. 0*824 

U *7 


The lastcdlntna contains the values of ^5^1 may be 
que>'tionable application In this instance. 



OF^RrMEVAL EUROPE 

growth oi the Europe^ 
^ aita is traced Backward through successive gco- 
logicil periods, it brings before us a remarkable per- 
sistence of land towards the north. The stratified 
formations bear generally concurrent testimony to 
the existbtee of a northern source whence much of 
their sediment was derived, even from very early geo- 
logical times. In their piles of consolidated gravel, sand, 
and mud, their unconformabilities and their buried coast- 
lines, they tell of some boreal land which, continually 
suffering denudation, but doubtless at intervals restorea 
and augmented by upheaval, has gradually extended over 
the whole of the present European area. The chronicles 
of this most interesting history are at best imperfect, 
and have hitherto been only partially deciphered. They 
naturally assume an increasingly fragmentary and obscure 
charactcrin proportion to their antiquity^ Nevertheless 
traces can still be detected of the shores against which 
the oldest known sedimentary accumulations were piled. 
The shores have of course been deeply buried under the 
deposits of subsequent ages. But the whirligig of time 
has once more brought them up to the light of day by 
stripping off the thick piles of rock beneath which they 
have lain preserved during so vast a cycle of geological re- 
volutions, I shall here describe a fragment of this earliest 
land, and allude to some of the geological problems which 
it suggests. 

In the north-west of Scotland, along the seaboard of 
the counties of Ross and Sutherland, a peculiar type of 
scenery presents itself, which reappears nowhere else on * 
the mainland. Whether the traveller approaches the 
region from the sea or from the land, he can hardly fail 
to be struck by this peculiarity, even though he may have 
no specially geological eye for the discrimination of rock- 
structures. S<^n from the westward or Atlantic side, 
as, for example, when sailing into Loch Torridon, or 
passing the mouths of the western fjords of Sutherland- 
shim, the land rises out of the water in a succession of 
bare rounded domes of rock, crowding one behind and 
above another, as far as the eye can reach. Not a tree 
or bush casts a shadow over these folds of barren rock. 
It might at first be supposed that even heather had been 
unable to find a foothold on them. Grey, rugged, and 
verdureless, they look as if they had but recently been 
thrust up from beneath the waves, and as if the kindly 
hand of nature had not yet had time to clothe them witn 
her livery of green. Strange however as this scenery 
appears when viewed from a distance, it becomes even 
stranger when wc enter into it, and more especially when 
we climb one of its more prominent heights and look 
down upon many square miles of its extent. The whole 
landscape is one of smoothed and rounded bosses and 
ridges of bare rock, which, uniting and then separating, 
inclose innumerable little tarns (rig. i). There are no 
definite lines of hill and valley ; the country consists, in 
fact, of a seemingly inextncable labyrinth of hUls and 
valleys, which, on the whole, do not rise much above, nor 
sink much below, a general average level. Over this ex- 
panse, with all its bareness and stedlity, there is a singular 
absence of peaks or crags of any kind. The domes and 
ridges present everywhere a rounded, flowing outline, 
though here and there their outline has been partially 
di^ed by the action of the weather. 

T|o rocks that have assumed this external contour are 
the FundlunentaJ, Lewli^iOn, or LaurOntian gneiss, which, 
as Murchison first ^owad, form the platform whereon the 
rest of the stratified rocks of Britain lie. They do not, 
however, cover the wbede surface of these north-western 
tracts. On the cobtraty> they form a broken fringe from 
Cape Wrath to the Island of Raasay, coming out hoMlSr 
to the Atlahtit in the noi^Om half of Its coursi^ bht 
throughout the southern poition retiring chiefiy tdwitids 


and sea-lpchs, ekte^^ 

I inlaM Marc©. The reesbn of 

[ wknt ootvtinuity is to be found in wre 
later tormafidns dVw the gneiss. At the base of 
overlying deposits comes a mass of dark red sandsione 
I and conglomerate (classed as Cambrian by Murchisoh 
and his associates), which, in gently inclined or horizontal 
strata, sweeps across the jdstfoxm of gneiss, rising hero 
and there into solitary cones or groups of cones fuUy 
3,400 feet above the sea. No contrast in Highland 
scenery is more abrupt and impcsslve than that bSween 
the ground occupied by the old gneiss and that covered 
by this overlying sandstone group. So sharp is the line 
of demarcation between the two tracts that it can be 
accurately followed by the eye even at a distance of 
several miles. Where the sandstone supervenes, the 
tumbled sea of bare grey gneiss is succeeded by smooth 
heathy slopes, throuA which the flat or gently-inclined 
parallel edges of the beds protrude in successive lines 
of terrace. As the ground rises into conical mountains,, 
the covering of heather grows more and more scant, but 
the same terraced bars of rock continue to rise even^ to 
the summits, so that these vast solitary cones, standing 
apart on their platform of gneiss, have rather the aspect 
of rudely symmetrical pyramids than the free, bold sweep 
of crag and slope so characteristic of other Scottish 
mountains. 

The depth of these sandstones must amount to several 
thousand feet. Even in single mountains a thickness of 
more than three thousand four hundred feet can be taken 
I in at a glance of the eye from base to summit. Vet when 
I this massive formation is followed along the belt of 
country in which it lies it is found to thin out rapidly and 
even for some distance to disappear. Such a disappear- 
ance might arise either because the formation was not 
continuously deposited or because it was unequally worn 
down before the next formation was accumulated upcm it. 
Evidently the solution of this question will have an 
important bearing on any reconstruction of the early 
geo^aphy of the region. 

Above the red sandstones and creeping across them 
transgressively lies the deep pile of white quartzites, 
limestones, and schists which Peaches discovery of 
recognisable fossils in them at Durness showed to be of 
Lower Silurian age. Another well-marked contrast of 
scenery is presented where these rocks abut upon those 
Just described. The quartzites rise into long lines of bare 
white hills which, as the rock breaks up under the infiu- 
cnccbf the weather, are apt to be buried under their own 
iUMs even up to the summits. Here and there outlying 
patches of the white rock may be seen gleaming along the 
crests of the dark sandstone mountains like fields of snow 
or nascent glaciers, , Quartzites, limestones, and schistn 
dip away to die east and pass under the vast series of 
younger schists which form most of the rest of the Scottish 
Highlands. This order of succession, first established by 
Murchison, can be demonstrated by innumerable lines of 
natural section, I have myself traced it throu^ the 
mountainous country from Cape Wrath to Skye, and in 
many traverses across Sutherland and Ross. I have 
sought for evidence of , the reappearance of the old or 
fundamental gneiss of the north-west, and have ransacked 
every Highland county in the search, but have nevor 
found the least tmcc of that rock beyond its limits m 
Sutherland and Ross. Its distinctive gneisses and other 
crystalline masses, so wonderfully unlike anything else ih 
the Highlands, never reappear to the east &id that 
strange rnammillated, bossy surface is found in the north'* 
west alone. 

To realise what the appearance of the bid gheiss jst 
pteseut surface means we must bear frt 
fitat bttried'^under several thousand Iset of 
that fhe area was then 
pile of sediment was dt^beiud 



was rid up smd ^dually barod of its 

s«periiwiu»bo*Wf^ rocki imtil now at len^ some 

a^iand^area crumpled portious'df'it Jitw been once more laid open to tne air, 
j|nd fbetam^c^^ scbistis and that There^l^^ interest In this frag- 

^aEy t0«^irds the west the anci ent platform of gneiss ment of the old gneiss country* It is a portion of the 



earUelt European ehrface of^^^ might fail to exert* Each visit suggests some ^sh 

tUhg-^^ atnfifce in which probleiih if it does not cast light on earlier difEouities* 

Mps aiw of ^e^odem^^d^^ one of tlit questions which mhst particularly engy^e the 

t liave la intervnJs waiSdeted tnree its undala- attention of ey% observant traveller in Western Suther- 

dms land and Hess Is die origin of that extmorditmry 




presented by the gneiss. A very slight examination la^ At sbcn^d in 

showt that efvery dome and boss ofr<K:k is ice- worn. TIms rises fr<»n the west, its tWef wba itid 

smoodied polished and striated surface left by the ice of drainage lying towards the east. I have visited 
the glacial period is everywhere' to be recognised. Each tracts of the Highlands where the rocks approach nearest 
hummock of gneiss is a more or less perfect to the type of the ancient gneiss, and where the conditibna 

moutoHn^e. Perched blocks are strewn over the ground have been most favourable for intense glaciation. No 
by thousands. In short, there can hardly be anywhere more promising locality for a comparison of this kind 
else in Britain a v more thoroughly typical piece of could be found than the deep dehles of Glen SKi^ and 
glaciation. Kintail. The rocks have there been extremely meta- 

An obvious answer to the question of the origin of the morphosed and have been exposed to the action of ice 
peculiar configuration of this gneiss country is to refer it descending from some of the highest uplands in the West 
to the action of the last ice-sheet which covered Britain, of Scotland. Yet we look in vain among them for any 
That the gneiss was powerfuliy ground down by that ice semblance of the bare bossy surfiice of the old gneiss. 

^ ^ _ A further difficulty arises when 

^ we reflect that in the general 

^ ■' ' ^ ^ erosion of the country the gneiss, 

^ ^ * V being covered by later formations, 

? . ■ : " , would be the last to be attacked, 

^ ^ ; ; - , . _ . and in so far as it was so covered. 



must have been exposed to the 
erosive action of the ice. for a 
shorter time than the overlying 
rocks. We might therefore have 
presumed that instead of being 
more, it would have been less 
trenchantly worn down than these. 
Its great toughness and durability, 
which have enabled it to retain the 
ice-impress so faithfully, must have 
given it considerable powers of 
resistance to the grinding action 
of the glacier. 

Every fresh excursion into these 
northern wilds has increased my 
difficulty in accounting for the 
peculiar contours of the gneiss 
ground by reference merely to the 
work of the Glacial period. A 
recent visit, however, seems at last 






to have thrown some light on the 

^ ' matter. I had long been familiar 

/ with the fact that the platform of 
, ^ciss ott which the reds^andstones 

^ed^liy thick^UKS of sandstone, 
pass uu^er the sandstone, but that 

•'^***^ I > the do me s and bosse^^ ' 

pie, the hummocky omlines of the 

Fto. View of outltur of Cambrian breccia and aandttone amot^ gneiss hills near" Gaii loch. gnciss CaH be 8060 emerging frOm 

under the overlying sanefstones 

is sufficiently manifest. But if the peculiar bossy surface (Fig. 2 ). On the west side of Loch Assynt similar 
is to be thus explained we are confronted by the difficulty junctions are vislUe. But some of the most impressive 

aX.,_ it-- 1 1 T 




Fto. s*— View of outliar of Cambrian breccia and aandttone among gneiss hills near" Gaii loch. 

is sufficiently manifest. But if the peculiar bossy surface KFig. 2 ). On tl 


that the ice must have acted far more effectively on the 
gneiss than on any other rock in the region. Yet there 
is nothing in the configuratloin of the ground to make the 
erosion greater on the gneiss than on the red sandstone 


sections occur in the neighbourhood of Gairlocb. Little 
more than a mile to the north of the church the road to 
Poolewc descends^ into a short valley surrounded wi^ 
gneiss hills. From the top of the descent the eye is at 


orquaitdtes and schists. The same aide of a sea-loch once attested by a fiat-topped hill standing in the middlb 
may be seen to present slopes both of gneiss and sand- of the valley at its upper end, and suggesting some kihd 
stone; thb gneiss is always worn into smooth d<anes, of fortification; so different from ' 

. U.-A J.I.* .X- * ii_a j :i:— it i - 


ridges, and hollows ; but the sandstone retains its parallel 
bands of rockj' terrace, The difference is evidently not 


the sUttbutidln] 


mocky declivities of gneiss is its level grassy top, fiapked 
by wiubUke cliffs fisc^ upon a glacis*^lape of and 


due to any greater* glacial abrasion of the gneiss. The herbage<Fig, 3). Closer exammation.showathat& 
area of high grountfabove the gneiss platform in Suther- endneace 1$ capped with a coarse teadifh In^eccia ma^ 
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up of fr4^gmenu from the swirxninding gneiss. The 
stbn« in this deposit ere for the most part perfectly 
an^ati and are sometimes stuck on end in the mass, 
l^cy underwent but IMe rc*arrangetnent after they were 
thrown dowr^ though occasional lenticular seams of red 
sandstone running through the rock serve to prove that it 
is lying as a dat cake on the gneiss. My friend Mr. 
Normasi Lockyer accompanied me in the examination of 
this hilL We searched long for a striated stone among 
the component materials of the breccia, but the matrix 
was too firm to allow us to bare and extract any of the 
pebbles ot boulders. We traced, however, the characteristic 
rounded bossy surface of the gneiss until It passed under 
the breccia, and were convinced that, could the outlier of 
breccia be stripped off, the same kind of surface would be 
found Mow it as on the gneiss above and around. The 
valley in which this little fragment of a once more exten- 
sive deposit of breccia lies certainly existed as a hollow in 


Cambrimt times. From the narrowness of its present 
outlet^ which has been cut by the escaping streamh^ and 
from the nature of breccia, we may infer with some 
plausibility that the hollow was filled with water, and niay 
have beep u lake. It was almost certainly a rock-basin, 
surrounded with hills of gneiss that had been worn into 
undulating dome-shaped hummocks. 

Behind the new hotel at Gairloch the ground rises 
steeply into a rocky declivity of the old gneiss, ^ong 
the D^e of these slopes the gneiss (which is here a 
greenish schist) is wrapped round with a breccia of re- 
markable coarseness and toughness. We noticed some 
blocks in it fully five feet lon^. It is entirely made up of 
angular fragments of the schist underneath* to which it 
adheres with great tenacity. Here again rounded and 
smoothed domes of the older rock can be traced passing 
under the breccia, as at a in Fig. 4, On the coast imme- 
diately to the south of the new Free Church a series of 



Fxa,X|. — Sections of the ju action of the aiodamentai gneias and overlying Cambrian breccia. Gairloch. 


instructive sections again lays bare the worn undulating 
platform of gneiss, with its overlying cover of coarse 
angular breccia {p in Fig. 4). 

On these far northern shores, then, there still remain 
fragments of the surface on which our oldest sedimentary 
accumulations were deposited. These fragments are 
found to bear in their smoothed hummocky contours a 
striking resemblance to the surface which geologists now 
always associate with the action of glacier-ice. There 
can at least be no doubt that they are denuded surfaces. 
The edges of the vertical and twisted beds of gneiss and 
schist have been smoothly bevelled off, These rocks, 
however, would never have assumed such a contour if 
exposed merely to ordinary sub-atirial disintegration. 
They would have taken sharp craggy outlines like those 
which are here and there gradually r^lacing the ice-worn 
curves of the rocha mmtonnies. ' They have certainly 
been ground by an agent that has produced results 
which, if they were found in a recent formation, would, 


without hesitation, be ascribed to landiice. The breccia, 
too, is quite comparable to moraine-stuff. Without 
wishing at present to prejudge a question on which 1 
hope yet to obtain further evidence, I think we have in 
the meantime grounds for concluding that in the north- 
west of Scotland there is still traceable a fragment of the 
earliest known land-surface of Europe, that this primeval 
country had a smooth undulating aspect not unlike that 
of the west of Sutherland at me present time, that it 
contained rock-hollows, some of them filled with water, 
that into these hoUows piles of coarse angular detritus 
were thrust, that around and beneath the tracks where 
this detritus accumulated the gneiss was worn into dome- 
shaped forms strongly suggestive of the operation of 
lana-ice^ and that though the ice of the last Glacial Period 
undoubtedly ground down the platform of gneiss, bared 
as it was of the overlying formations, it found a surface 
already worn into approximately the same forms as those 
which it presents to-day. Arch. GRIKIE 


excretion of water by lea VES^ 

TN the pamphlet referred to below Dr. Moll gives a detailed 
^ account or his investigations upon the excretion of drops of 
water hy leaves, of which an outline was given in the Bmnuche 
for January a3 of the present year. 

The question with which he more especially deals is as to 
whether this excretion U a function which is performed by all 
leaves, or whether it Is confined to such leaves only as possess 
specially modified organs. The method which he employed in 
his researches is to place, the leaves under the most favourable 
condition for the excretion of drojis by diminishing as far as 
possible their transpiration, and by supplying them with water, 
Undef ordiniuy cfreumstattces the excretion of drops is due to 
^e action the root-pressure 5 but Dr Moll substitutes for this, 
in his experiments, the pressure of a column of mercury, in order 
to have mis Important factor ha the problem completely under 
control. 

TSte reetthj, wMch ai« of oiwnMdeiable interest may be briefly 
stated M folio#! I out of sixty plants experimented on, the 
leaves of tyytt^*2^e excreted drops wl^ injected, 

that is, wlthimt thefr^lntwMlhlaf^^s filled with 

water; thhrteun lim^s bw^^Mected and 

r^lu^n became mipc^ed but did not all It appears 

im&» age i yery avident influence upon the 

drops, for whereas ine yohhg leaves of a plant, «uch 
M diMNwv *1^ or tfttiiMm, ifejr inttuioei 

onlMii'dropt WtthM boetnijiiig' o'f ; tlt« ' 


ptaObtfl 

(ikmUfri 


inmmr 


\ same become injected and excrete scarcely at all* Under 
these circumstances it is quite possible and even probable, as Dr. 
MoU himself suggests, that of the eighteen plants the leaves of 
which became only injected, some at least were capable of 
excretion at an earlier period. It is only definitely stated of 
Hedera, Syringa, and Toxus that their leaves do not excrete 
at all. 

As to the organs of excretion, it is effected in eight out of the 
forty two cases by means of wotcr-pores, but in four of these 
cases it is effected also by ordinary stomata ; in eight other cases 
it was found to be effected by stomata, and in three cases it took 
place at portions of the surface which possessed neither water- 
pores nor stomata. These last cases are carefully distinguished 
by Dr, MoU from those in which an excreUon took place over 
the whole outface of the leaf in consequence of exoes ivc 
pressure. . 

From these observations it appears that most leaves, at least 
so long as they are comparatively young, are capable of excreting 
water m drops when it is supplied to them in excess, and further, 
that this excretion is effect^ by certain organs [EmusaneH the 
author calls ihem) which may be water^pores, or ordinary 
stomata, or lithited areas of the surface whict are histologically 
undifferentiated. The effect of this excretion is to prevent the 
injection of the leaves when the root-pressure is great, a con- 
dition which Would obviously interfere with the orculation of air 
in the intercelkdar spaces, and therefore with the fimotion the 
leaf. Dr.; Moil suggests that possibly acme definite commtfon 
exists betweep the presence of excretory organs and the emsttnee 
of roobpresstfre in a ptaht; for instance, according to Hofrneister 
(“Flora," idlfia), no root-pressure can be detected In Conif erf:, 
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«lid tii» author ilft* ^ £ttd ai;^y excretory orgauB i|i their 
it may be added/ hi eoueltuiion, that these organs c^tx 
excrete not only water bat solutions of substances such as ^nin^ 
and the juice of PhytcJacca berries^ Further, Dr. Mou's obser- 
vations tend to coxmrii the view that the wood is the channel by 
which water is conveyed to the leaves from the roots* 


SOCl£TmS AND ACADEMIES 

London 

Royal Society, June 17* — *' 0 n the Constants of the Cup 
Anemometer,” by the Kev. T. R. Robinson, D.D., F,R. S*, &c* 
In a previous paper the author detailed experiments made by 
attaching anemometers to a whirling machine, and the conclu- 
sions to which they led. He was however doubtful of the 
accuracy of the method, and proposed one^ depending on the 
action of natural wind, lie has tried this, and he thinks success, 
fully. Two instruments of the Kew type, differing only in 
friction, were established 22 feet asunder on the roof of the house 
and 16 feet above it : the number of turns made by eaCh, and 
the time, were recorded by a chronograph, and from these, v and 
r/, tifie velocity in miles per hour of the centres of the cups was 
known. 

The friction of one of these (K) was constant ; that of the 
other (L) was varied by applying to a disk on its axle Irony's 
braise, which was connected with a spring balmce whose tension 
was recorded during the time of experiment hy a pencil moved 
by clockwork. Thus the mean friction was obtained, It ranged 
from 353 grains to 4,982. 

The equation of an anemometer’s motion is 

Y* 4- ^ = o 

a 

where V is the unknown velocity of the wind, a and x two 
constants which are to be detenuined. Each observation ^ves 
two equations in which there arc four unknown quantities, for it 
is found that the value of V changes from one instrument 
to another. This is partly owing to eddies caused by the build- 
ings, but also in great measure to irregularity of the wind itself, 
It is however also found that these wind-differences are as 
likely to have as - signs, and therefore it may be expected 
that their snni will vanish in a large number of observations. 
The ordinary methods of elimination fail here even to determine 
with precisian a single constant, and he has proceeded by 
approximation, 

AsHutning the value of a given by the actual measurements in 
his paper =« 15*315 at 30" ami 32" for 9-mch mips, and tlmt there 
is no resistance as r* except that in the equation, and assuming 
an approximate value for x, we can compute V and V', The 
difference between these must be due to an error in x and to w 
the wind error, and taking the sum of a fieriea we have 

S(V - V) + Stv Ax X S(e - /) ; e being 


V 


JT® - I + 


II' 

az/» 


If the observations are sufficiently numerous Sw s= o, with the 
assumed x + Ax- thus found, recompute the V till the sum of 
V “ V is insensible, and the final ,r will give V with a high 
degree of probability. Twenty-one observations Mve a value of 
a; consideralily larger than what was obtoiued with the whirling 
machine, and of course the limiting factor (tliat when t/ is so 

large Uiat ^7 may l>e neglected). It is for the Kew type 9'' cups 
av 


24" arms --- 2,^31, In this series the differences are so evidently 
casual as to show that neither a or x change with tK 

With this^r, IC gives the true value of V at it; therefore if 
any other type be substituted for E' it is easy to find its x, for its 
a is os area of cups, its /' JS known, and assuming its ar'and 
computing as before, we get similarly its Ax. He tried five 
different types and obtained very unexpected results* for he found 
that X varied as some inverse function of the diameter of the 
cups and of th^ afms. He give* Its values. 

No* V , OrigiaaJitfkntroeat ijit"' cups 23*17 arma I’jSSo, Kmit **£»» 

' 9 . Kew *« *.» 9 M ®4) ft *'59*91 »» o'o3* 

.,3. .. V' 9 ff 3 *®^ 

in .9.. ■■■ff D , ■®,i 2 r 45 “ii -./f 

•*. •w 4 If? *0^, ft 2 579 ®» M , 4 ytt“ 

No. 6 is similar to No. A, mad it mi|^ be expected 
cottstams would be eq^. The causa of these diffhireiwii^ 
partly the eddies caused hy cups wta poviMd 


4- 

5. 

,6. 


fibesurcM am bit^t #tiil »mre the presence of af 

the , am and dlMoef^ oCcurriog in the expresridns cf the 
pmmrcapn film md cemvex pf^^ 

In the atate of h)^fodyiiamies we cannot assi|^ these 

expj«sridt^ biu we kxmw enough to see that such 
be present* 

As each type of abemometef has Hs own constants th^ anthor 
W'onld suggest to meteofbhi^ists the propriety of eonimliig |bem^ 
selves to one or two forms* For Wnmmts he coindders 
the Kew one as good as any, and would wishto see it generally 
adopted. For portable ones he has no experience except with 
Casella’s 3'’ cups 6" arms, which he found very convenient ; he 
has not however determined its constant^, oome selectioii of 
the sort seems necessary if it Is wished to have an uniform system 
of wind-measures. * . 

Entomological Society, Aug^t 4.— J* .Donning, M*A., 

K.L.S., vice* president, in the clmir,«-^ir Sidney Saunders for- 
warded for exhibition four living specimens of I^os^pis 
all stylopised females recently from larvte extract^ firom 
briars received from Epirus, and contributed notes thereon. — 
Miss £. A. Ormerod exhibited a soft g^-like formation found 
on Ehododindron ferruginmm^ but believed to be of fungoid 
growth. — Mr, Billups exhibited a specimen of HfptauUxcns wA 
losm from Box Hill. — Mr, H. J. Elwes communicated a paper 
on the genus W. L. Distant read a jiaper entitled 

** Notes on Exotic Rhynchota,” with dci^criptions of new 
species. 

Vienna 

Imperial Academy of Sciences, July S.-^The Iheoiy of 
the galvanic element, by Prof. Exncr. — Contributions to a know- 
ledge of the eruptive rocks of the neighbourhood of Schemtiitr, 
by Dr. Hussak.- — Action of ammonia on isatin (third part), by 
Dr. Sommaragua. — On a new hydrocarbon of the camphor 
group, by Herr Kaehler and Dr. Spltzer.— On China-acid, by 
Dr. Skraup.*— On the influence of concentration of the liquids 
on the electromotive force of the DanieU riement, by Dr* Hep- 
perger. — On the action of linear current variations on nerve^*, 
by Prof. Fleischl* 

July 15. — River-fishes of South America, and other iclithyo- 
logical contributions, by Dr. Steindachner.—Researches on the 
influence of light on formation of chlorophyll, with intermittent 
illumination, by Drs. Mikosch and Stom*. — On the decompo- 
sition of simple organic combinations by rinc powder (conttnu^), 
by Dr, Jahn.— Action of mercury-ethyl on iodides of hydrocar- 
bons, and a new synthesis of acetylene, by Dr, Suida. — On the 
compounds formed in action of ammonia and water on some 
chinon-Uke derivatives of naphtol, W Prof, Ludwig and Dr, 
Manthner.-— Iron oxalate and some of its double salts, by Herr 
Valenta. — On the decomposition of iron chloride and some 
organic ferrid salts in light, by Dr, Eder. — On the phenomena 
in Geissler tubes under external action (second part), by Prof. 
Reitlmger and Dr. Urbanitzlcy. — On the isomorphism of riiom- 
bohedrlc carbonate and nitrate of sodium, by Herr Tschermalc, 
— Measurements of crystals of tellurlum-suver, by Dr. Becke.— * 
On the l>chaviour of some resins in distillation over zinc powder, 
by Herr Bcitsch. — On saligenin derivatives, bj' the same.— On 
compounds of the pyrrol series, by Dr, Ciamician. 
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THURSDAY, SEPTEMBER, 2, 18S0 


THE CRUISE OF THE KNIGHT ERRANT^' 


I T was accepted by us as one of the general conclusions 
from the temperature observations made on board 
the ChaUmger that the normal vertical arrangement of 
temperature in the ocean is somewhat in this wise. The 
water is warmest at tlie surface ; from the surface it cools 
rapidly for the first hundred fathoms or so ; it then cools 
more slowly down to five or six hundred fathoms ; and 
then extremely slowly to the bottom, where the minimum 
temperature is reached. 

I need not here enter into detail as to the causes of this 
normal condition, which have already been fully discussed.^ 
I may state however, generally, that the temperature of 
the upper strata is raised by solar radiation, and its dis- 
tribution is affected by currents and by many other local 
causes ; and that the water which has been cooled down 
in the polar seas until it has acquired a high specific 
gravity, flows along the bottom and into the deepest 
abysses to which it has access. 

This normal vertical distribution of temperature is by 
no means universal or even general ; it exists only in 
those parts of the ocean which are continuous throughout 
their entire depth with a polar sea. No ocean is thus 
continuous with the Arctic Sea ; a wide belt appa- 
rently under these normal temperature conditions sur- 
rounds the South Pole or the south polar land nearly 
if not entirely, but the gulf-like northward extensions 
of the water-hemisphere, the Atlantic and the Pacific, 
show a distribution of temperature to a certain extent 
abnormal, and in some seas which occupy more re- 
stricted areas, the deviation from the normal conditions 
is excessive. In oceans where the thermometer sinks 
steadily from the surface to the bottom, that is to say, 
in those under normal conditions, the bottom tempera- 
ture at anywhere near 2,500 fathoms is a little below 
the freezing point. The Atlantic Ocean is divided into 
three areas ; in one of these, an area extending from the 
Antarctic Sea along the coast of South America to ten 
degrees or so north of the Equator, the temperature sinks 
at the usual rate to 310*5 F. at the bottom (2,900 fathoms). 
In another, the eastern basin, extending along the coasts 
of Europe and Africa, the temperature sinks steadily to 
35®*5 at a depth of about 2,000 fathoms, and this tempera- 
ture extends to the bottom (3,150 fathoms) ; in the third 
area, the western basin, off the West Indies and the coast 
of North America, the temperature falls to 35*^ at 2,000 
fathoms, and this temperature is again continuous to the 
bottom (3,475 fathoms). As extreme instances of this 
abnormal condition, in the Celebes Sea, which attains a 
depth of 2,600 fathoms, the minimum temperature — 

F.— is reached between 700 and 800 fathoms ; the Banda 
Sea, with a depth of 2, Sc^ fathoms, reaches its ixuniinutn 
tmpemture o€ 37° F. at 900 fath<^^ and the Sulu Sea, 
which is at least 2,550 fathoms deep, has a uniform tem- 
perature of 5 o**S F, a depdi 400 fathoms to the 
bottom. 
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The combined results of our soundings and serial tem- 
perature determinations led us to conclude that those 
ocean basins in which the water is of a uniform tempera- 
ture from a certain depth to the bottom are inclosed 
within a continuous barrier of a height corresponding to 
the depth at which the fall in temperature ceases ; and 
that consequently no water at a temperature lower than 
the isotherm of that depth can pass into them. Suppose 
such a barrier to rise, as it does rise, in the Attotic 
between tlic south-w'estem and the eastern basins to a 
height of 2,000 fathoms below the surface, a sounding on 
the west side to the depth of 2,500 fathoms close to the 
barrier would give a temperature a little below 32*^ F., 
while the thermometer at the same depth on the other 
side of the barrier would register 3S''*S F. In this wa;^ 
we may have very different temperatures at the same 
depth, close to one another and apparently under abso- 
lutely similar circumstances, and from our experience we 
should be inclined to accept the existence of continuous 
barriers as the almost universal explanation qf such 
phenomena. 

Of course any generalisation such as 1 have indicated 
partakes more or less of the character of a speculation. 
It is impossible to trace out the entire line of the barrier 
limiting an ocean basin and to prove its continuity. 

In discussing this matter during the cruise of the C/ta/- 
lenger, Staff- Commander Tizard and I had often in our 
minds the singular instance of contiguous areas of widely 
different temperature conditions which had been examined 
by Dr. Carpenter and myself in the Lightning and the 
Porcupine in the years 1868 and 1869. 

In the channel between the north coast of Scotland and 
the Shetland Islands, and the banks and islands of the 
Faroe group, the average maximum depth is from 500 to 
600 fathoms. An abrupt line of demarcation divides this 
cliannel into two portions, one of which my colleague Dr. 
Carpenter called the cold and the other the warm area. ^ 
The temperature of the water to a depth of 200 fathoms 
is much the same in the two areas ; in the cold area^ 
which occupies nearly the whole of the channel, extending 
in a north-easterly direction from a line joining Cape 
Wrath and the Faroe fishing banks, the temperature at 
250 fathoms is 34’ F., and 30" '5 at the bottom (640 
fathoms) ; in the warm area which stretches south-west- 
wards from the same line, the thermometer registers 
47® F. at 250 fathoms, and 42® F. at the bottom (600 
fathoms). 

When the phenomenon was first observed, we concluded 
than an indraught of cold water, passing southwards from 
the Spitzbergen Sea, welled into the Faioe Channel, and 
was met at its mouth and banked in by the north-easterly 
extension of the Gulf Stream, forming along the line of 
contact and partial mixture a ^^cold wall,*’ comparable 
with that described as occurring in the Strait of Florida 
between the cold water of the Labrador Current and the 
Gulf Stream near its origin. This view however pre- 
sented many difiiculties, and on reconsidering the matter 


• ** PrtHmi»»ry lUport by Dr, W. B. Carpenter, V.P.R*S., of Dradginjt 
Op0r»tioti» in the Sens to Uw North of the British Islands, eairted on in 
H.M. itoam-veMtcl Pr- Cati^nterand Dr, WwUie Tbomeon. 

Pt'Ofestorof Natutal History in Queen’s College, of 
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it ii iertiitt that 11? otji? genertiiM^^ If&h 
to the catme of great difiTerences In bottom tern* 
pexIaWies iHthin 'shoit distances be correct^ a submarine 
lid^ H«nif to about 200 fathoms of the surface 
must extend across the mouth of the channel between the 
coast of Scotland and the Faroe banks. We recognised 
this iis a test case^hich we might probably be able to 
examine thoroughly, as It was within our easy reach and 
on a suffictentiy small scale ; and I determined to take 
the :first opportunity of making a careful survey of the 
channel ^th Capt, I'isard's co-operation, if possible 
before the ChaUenger temperature results were finally 
di^usSed, 

I was prevented by various circumstances from tafcmg 
any active steps in this direction until last year, when the 
Hydrographer of the Admiralty kindly consented to 
arrange another opportunity for sounding the Faroe 
Giannel, I was obliged .again to postpone the under* 
taking on account of a severe illness, and it was not until 
the early part of the present summer that 1 felt well 
enough to renew my application. I then wrote the 
following letter to the Hydrographer . — I 

“ Bonsj'iie, Linlithgow^ Jutu 16, 1880 | 

" Dear Captain Evans, — ^A» you are aware, during I 
our cruise in H.M.S. Lightnings in the year 1^8, Dr. ! 
Carpenter and I found to our surprise that the channel 
between the Faroe Island and the coast of Scotland con- 
sisted of two very distinct ‘ areas,' the deep water in the 
two divisions differing in temperature to a marked degree. 
Consequent upon the difference of temperature, the faunae 
of the two areas were also different. The ^warm’ area 
was separated from the 'cold' by a distinct line of de- 
marcation running apparently from about Cape Wrath 
past the Island of Rona, and as far as the southern Faroe 
fishing banks. During the voyage of the Challenger we 
met on many occasions with an abrupt change in the 
deeper temperatures along a definite line, and we arrived 
at the general conclusion that the phenomenon depended 
in all cases upon the interruption of the flow of an under- 
current by a raised submarine ridge. The instance 
between Scotland and Faroe stiU, however, remains the 
most conspiciious as well as the most accessible, and it is 
very important for us before concluding the Report of the 

Expedition, to have an opportunity of checking 
with our greatly increased knowledge our earlier observa- : 
tions. ; 

" I have carefully considered what would be the 
minimum amount of work required for this purpose, and I 
now write to ask if you could, with the sanction of their 
Lordships, authorise Capu Tizard, now surveying on the 
west coast, to run north to Stornoway and sound out the 
line indicated. This would occupy a month, or perhaps 
a little more. 

''As remarkable differences in the distribution of marine 
animals accompany these differences in temperature, I 
should greatly regret if we had not a few casts of the 
trawl on each Side of the line, but any additional expense 
involved for this purpose I will gladly meet, I regret 
greatly that my present state of health prevents my com- 
mitting accompany the vessel during the whqle 

time, out 1 will be at Stomowhy durinjg the survey, and ; 
my chief assistant, Mr. Murray, is prepared to go. I 1 
should think that about the middle of July would be the ^ 
best time for the trip, if that time would be convenient 
Trusting for your asiristance to (he kind interest ymi h^yc 

always taken in our work> bcEeve me very truly yours, , 

■ ■ 

t i^ve this letter in liill to diowthat ottr antici^ 


were vei^ 

upon the comparison of $eri^ i^mpexu^i^ soundings. 

Their Lordships agreed to my proposal, and onjtdy 
I the JSfran^ af . Obi^ and 

proceeded to Gaifiocti^ and thence lb Stornoway, 'where 
we arrived at mid-day on Saturday, the i4tk "Pie weather 
was delightful, and the Minch as wooth as glat®; when 
we reached Stornoway, however, the bkrchneto hadbegtih 
to fall, and continued sinking steadily with a rising breese 
from north-east. After coaling on Monday forenoon^ 
the vessel left Stornoway Harbour at i pitn. with a rather 
unfavourable weather forecast. I meant to have gone 
with her on this trip but I was advised to give up the 
idea, and the civilians who accompanied Capt. Tisard 
were Mr. Murray, our indefatigable assistant Mr. Frederick 
Pearccy, with my son as a supernumerary. Taking the 
island of North Rona as a point of departure, during 
Tuesday the 27th, and Wednesday the 38th, the LCnigkt 
Errant ran a sectional line of soundings, the distance 
between the soundings averaging ten miles, between the 
shallow water on the Scottish coast and the bank to the 
south-west of the Faroe Islands. Fourteen soundings 
on this line gave the following depths and bottom tem- 
peratures : — 
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Depth, 

fathoira, 

88 

Temp. 

49-5 

8 

Depth, 
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... 405 - 

Te»ip. 

0 

46*0 
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.. 178 

.. 49 6 

9 

- 355 - 
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.. 400 
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10 

... 270 .. 

43'5 

4 

.. 5^ 

•• 4S» 

XX 

... 335 - 

4ro 
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- 540 

.. 46*0 

12 

... 245 - 

41*8 

6 

.. 300 

•• 4rs 

*3 

... 120 .. 

tu 

7 

.. 30s . 

•• 46'S 

14 

... 130 .. 


The line was therefore entirely in the warm areas W 
perceptible amount of water from the cold area couM be 
shown to pass in this, direction towards the Atlantic. 

Capt. Tizard then proceeded a little way to the north- 
eastward, and commenced running a second line, parallel 
to the first and about eight miles from it, back towards 
the Scottish coast. Soundings were continued on the 
second line at the same average distances as before on 
Wednesday and Thursday morning, when, the barometer 
falling rapidly and the sea running high with a gale 
from the north-east, it was thought prudent to bear up 
for Stornoway, which they reached on Friday after a 
somewhat anxious twenty-four hours. 

On Tuesday, August 3, the weather looking somewhat 
better, the Knight Errant left Stornoway and carried a sec- 
tional line north-nofth-west from Rona towards the last 
sounding ; they completed the second line of soundings 
on the evening of Wednesday, the 4th inst. On tins line 
twelve soundings gave depths and bottom temperatures 
according to the following table 
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Temp. 

35’S 
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Depth. 

Xifcthoms. 
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1 
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to 

... 002 ... 
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5' 
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6 

ado ... 
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5®?? 


All these soundUngs therdbre, with the ixe^tion of iNos. 1, 

2, and 3, which were across the tidge in the 

No. 9^ which was in the deqp water of the warm atmf 

gave a depth of 
''on {he ridge. ' '' 








- 6ttt again and 

g4>t seyeiil &itj^ iuctCHilsM teuljsi^^^ trai^lkisfd d'sertal 
iia^'ptrit^ aw,' V^turkiiilt on' 

Tfatir^y thk latib, and she teinlt^tomoway for liia foui^tk 
time on Moxidayi Augnst i6, when the party landed on 
Rdna aiid gave it a cursory e^cami nation. They thfen 
steamed towards the deep water of the cold or/fa, dhd bn 
Tuesday the jyth they trawled successfully, and took a 
serial temperature-sounding in 540 fathoms. They re- 
turned to Stornoway for the last time on the evening of 
Thursday, and left on the following day for Greenock, 
where they arrived on Monday, the 23rd. 

The observations made by Capt Tizard in the fCni^hi 
Errmith^vt fully corroborated the results of thei.z^>^///w^ 
and Porcupine as to the facts of the abnormal distribution 
of temperature in the Faroe Channel. They have also 
established the existence of i submarine ridge rlsih^ to 
within 300 fathoms of the surface, in the posi^tipn in 
whidi such a ridge is required to satisfy the conditions of 
the doctrine of the interference of continuous barricBS 
with the distribution of deep-sea temperatures. Thus far 
they may be regarded as entirely successful. 

The highest line of the ridge has probably not been 
found, and the details of temperature have yet to be 
traced out more accurately along the line and for a short 
distance on either side. I consider that it would be of 
the greatest interest to work this case out fully as a 
striking example, within a few miles of our own shore, 
of a physical phenomenon of importance from its wide 
occurrence. 

The Knight Errant was found quite unsuitable for 
such work ^ a small steamer of ordinary strength, with 
stowage for coals for a fortnight*s steaming, and with 
sails to enable her to lie to in a breeze, could do all that 
is requimd within a month or six weeks of the ordinary 
variable weather of these seas. 

Although the solution of this temperature problem was 
the principal object of this summer's trip, I wished greatly 
to make some additional observations on the nature of 
the faunas on the two sides of the ridge, and 1 was espe- 
cially anxious to procure some fresh specimens of sponges 
as material for the structural part of the memoir in which 
I am engaged with Prof. Franz Eilhart Schultzc on the 
Hcxactinellidae of the Challenger Expedition. 

The Admiralty declined to give us any material assis- 
tance in this direction, but they allowed me to take the 
gear on board and to get a cast of the trawl or dredge in 
the intervals of sounding, or when the sounding work 
was .over. I accordingly provided i,ooo fathoms of 2J 
inch dredge-rope and other necessary appliances, and. 
Messrs. Henderson, shiprbuilders, Glasgow, kindly lent 
us an excellent eteam-wineh, which was fitted on deck 
and was of the greatest service both in aounding and 
trawling. Owing to the boisterous weather and insufii- 
ciency of the vessd, this, part jbf our undertaking was not 
very aucceasfuh I none of < the coveted sponges, but 
two or three hauU of the tzawl'w^ takoh in each area, 
and h nUh^r of forms were 

pr^ored, including crusta- 

eemi^.and a‘ numhof -..of some' in*' 

tetoffting .fchinode,rins,' induding, Aslhem- 

PhorfHOi&ma^ Peuriaiosia^ ithiii^n^^^ others ; 
sOthe corals, and many cUribus rhiaoj^odsi vessel 


^rOturned^ oaloe j itoder’aniWea from Hiiri 

Mortwfrrdhi^nbm f! 

w$re'''n'^e4' ^ small ' d'Utilct *bn 

of thd coaSt^ 'cf Scotkndi^ atricherhEi^eOt^ a 

.'thah 

other ‘spot on the earth. The whole afCa i^'sijagju^ly 
productive, and it is bisected by a narrow line, on the 
one side of which the warm sea at a depth of 500 to 600 
fathoms vies in abundance dnd variety of abyssal forms 
with the favoured piitche«‘ off Jhosima and Zbbu ; While 
on theothet sicte 0f/:ilg8MhneJ Wit^^ i^sl^co'of afew 
miles, we find ah epitome of the i^huna of the depths‘ of 
the Arctic Sea* C. WYViLm TilOMsaN ' ^ 

* : " ' ■ — . ' r v r *' ' ' 

LETTERS TO THE EDITOR 

£ 7 ^ Editor net Md himself nspensihle fi»r ofimot^ej^msed 

by his corresfondmis,' Kcither ean he ufuiffidhe to- of 
to eoftfsfofta with the writers of rejected manuscApte* Np 
notice is taken of anonymous cemmumcaiiens* « 

[ The Editor urgently requests corresfondetits to keep their letters as 
short as possible. The prtssttrr on his space is so great that it 
is impossible otherwise to ensure the appearance eveti of cow- 
munications containing interesting ana novel facts f\ 

A Fragment of Primeval Europe 

The paper in Natuue, vol. xxii, p, 400, by Prof. Archibald 
Geikie, on the glacial, phenomena of the norlh-west coast of 
Scotland, contams on many points q most true and graj^Uic 
description of a most peculiar and a moist interesting country. 
But 1 demur to its accuracy on one of the main features to which 
he refers. The amount or glaciation on the bills of I^urentiau 
gneiss, as refAvsented in the sketch on p. 401, is inordinately 
exaggerated^ X know that country well, both in its geneml 
aspect and in its details, and no part of it preheats sfiich a' scene 
of symmetncally roundeti hills, like the huts of CafTres in Zulu* 
land, as that depicted in the sketch; 

It is true that all the low» hills are more or less strongly 
glaciated. But they arc also full of low cliffs, and precipitous 
rocks upori the sides of the glen.s and the udiole character of the 
glaciation is such as to suggest the action of heavy floating ice 
such as that of the ** Pahcocrystic Sea/’ and which acted only 
upon surfaces specially exposed. 

Ben Stack, which is 2,364 feet high, and is composed of the 
same rock, is not rounded at all, and on tjic nortb^v'est face U 
full of great precipices along which no glaciation can be seen. 

It is perfectly true that the same glaciation which ia common 
on the exposed surfaces of the cannot be tracer! on the 

Cambrian sandstones which overlie it. But this is probably due 
to the obliteration of the icc-umrks by subsequent aBnospheric 
action, which tells rapidly and powerfully on the sands toucs, 
whilst it is almost inoperative on the intensely liord and tough 
I^aurentian gwiss. 

That this is the true explanation of the difference now pre- 
sented by the two rocks, is evident from the fact tliat the next 
rock in the a.<}cending seric^ namely, the white quurUjtes, do retain 
surfaces in abundance which are splendidly glaciated. X know 
no Hpot in Scotland where the polished surfaces due to glaciation 
arc seen on ft greater scale than on the, top of the white quartzites 
which nap the mounixuja of Quee»)aig in Assynt. I'his is a 
classical area in geolq^-.-a ^ctch of it forming the frontispiece 
of Murchison's "Siluria*” llie road from Inchnadamf to 
Kylescue and Scourie passes over a plateau formed of this 
quartzite, and the Ws of white rock, 'highly glaciated, shine for 
nsifes through the heather. , 

The ^ciAtipn which left these .^nfftces must have passed qv^ 
fhfe santtstottes.aUo. But tbe jrock was not of a material -calot* 
lated to retain file mwks. * 

^Nevertheless ;X am not prepared to deny that (iokUdy the 

of^Bntheriand may; hay« been doubly glacUted-^noe in 
the aWnl os hitherto k»own tq.geology, and aUo at some 

former epq& inconceivably remote, when rimilar conditioiw 
had. prevailed^: . ; 

If well fihudfttod ouriaces of the gneiss can he distinctly traced 
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parsing under the Cambrian conglomerates, such evidence would 
ffo a preat way, I liave examined some spots where the 
Caanbtmn conglomerate has left cakes sitting on the gneiss, and 
at these spots 1 should say decidedly that there was no i>roof of 
the glaciation of the subjacent rock. 

That there may be such evidence at other points is very 
possible ; and if Mr. Geikie can establish it he will have made a 
discovery of high interest in geology, Argyll 

August ay 


New Red Star 

Mr, Ormond Stone, writing from Mount Lookout, U.S,, 
lately informed me that on August 6 he found a very red star, 
6*5 in 19IL tom. db, and - 16® 7' db. I observed it last 
night, when it appeared, according to my estimation, of no more 
than 7 * 5 ’^ magnitude. In colour it ranks among the moat 
remarkable red stars, and as It is also, very probably, a variable, 
I would recommend it to the close attention of observers, It 
agrees approximately in R.A, with the well-known variable 
T Sagittarii, but differs in more than a degree of declination 
from that star, of which I find tlie place in my S/ar Catahp^e 
to be a, iph. 9m. 19s, ; and 8, - if io'7 for i88o. In about 
that position last night I found a small colourless star not more 
than 10 or ii magnitude. JOHN Birmingham 

Millbrook, Tuam, August 29 


Locusts and Coffee Trees 

Mr. S. B. 0 'I,eary of this city has favoured me with 
extracts from a letter written by a relation of his residing on a 
plantation near Antigua -Guatemala, and containing iniorination 
about the locust-plague, by which lately the crops of Indian 
com and a great many coffee plantations in that country have 
been destroyed. The insect is called ChapuHn [Gtyllus miles, 
Drury?), and appeared first in the department of Chiquimula, 
in the eastern part of Guatemala, close to Honduras, Thence 
it spread over all the wanner parts of the Republic, avoiding 
the higher and cooler regions. The loss must be very con- 
siderable; one gentleman, Don Gregorio Revuelto, in the 
department of Suchitepeque, lost in one night 70,000 trees, 
without there being left one single leaf. In April a swarm, 
supi>oaed to be four leagues broad and about 300 metres long, 
approached the estate belonging to the writer of the letter, but 
fortunately could be partly driven away witli noise and smoke. 

These fads are interesting, as it has not been observed 
hitherto that locusts, in such a degree, attack the coffee-tree. 

Caracas, August z A. Ernst 

Intellect in Brutes 

A VERY interesting instance of animal intelligence has been 
recently reported in one of our newspapers, and may appear 
sufficiently remarkable to merit more extended notice. A large 
and destructive fire lately took place upon the shores of the 
East River opposite to New York, between which city and Long 
Island this channel passes. The occasion was the spread of 
naphtha from a burning oil -ship, which instantly became a trail 
of lire from which the flames swept Into well-filled lumber-yards 
covered with pine boards, and thence to the loaded barges which 
lined the docks the river front, and extended up the banks 
of a small neighbouring creek. 

By the rapid and uncontrolled advance of the conflagration 
over tMs wide area the families and occupants of the barges and 
in the lumber-yards were driven away and forced to seek safety 
in flight. A Newfoundland dog belonging to the grounds, and 
at time roaming amoniaist the lanes of lumber, found him- 
self imprisoned by a swiftly- contracting arc of flame, with the 
river on one side as the single avenne of escape. Unlike the 
beasts iu the notable dilemma of Baron Munchausen, these 
opposed elements refused to leap over the back of their prey, 
ana, extinguishing each other, permit him to esc^. 

The dog jumped into the water and headed for the opposite 
<the New York) shore. Although pursued by men in boats and 
lured by cries and calls from the shores, he steadily kept on his 
course, and after a long and difficult trip landed on the New 
York side of the water. From tlie shore he reached one of the 
avenues which run lengthwise tlurough New York, and finally 
found his way to the 34th Street ferry, which lay at a conrider. 


al^e distance below the point of Ids landing. The dog, follow- 
ing the lumber-waggons, had often crossed from one shore to 
the other by means of this ferry, and now recognised in his 
present extremity, he easily secured a single passage. 

Once returned to the Long Island side, he regained Ids old 
quarters, having by this circuitous route baffled the fire and 
regained his home. L* P. Gratacap 

Amcr. Mus. Nat, Hist., N.V.i August 14 

Ckatkl, Jersey, must send a more precise address. 

THUNDERSTORMS^ 

III. 

name thutiderholi, which is still in use, even by 

^ good writers, seems to have been introduced in 
consequence of the singular effects produced when 
lightning strikes a sandhill or sandy soil. It bores a hole 
often many feet in length, which is found lined throughout 
with vitrified sand. The old notion was that an intensely 
hot, solid mass, whose path was the flash of lightning, 
had buried itself out of sight, melting the sand as it went 
down. It is quite possible tliat this notion may have 
been strengthened by the occasional observation of the 
fall of aerolites, which are sometimes found, in the holes 
they have made, still exceedingly hot. And at least 
many of the cases in which lightning is said to have been 
seen in a perfectly clear sky are to be explained in the 
same way. Every one knows Horace’s lines — 

** Diespiter 
Igni conisco nubila divideiis 
Flerumque, per purum tonantes] 

Egit cquoft volacremque currum,” 

But Virgil’s remark is not so commonly known. He is 
speaking of prodigies of various kinds, and goes on r— 

Non alias coclo ceciderunt plura seveao 
Fulgura ; nee diri toties arserc cometae.” 

It is very singular that he should thus have associated 
comets and meteorites, which quite recent astronomical 
discovery has shown to have a common origin. 

Another remarkable peculiarity, long ago observed, is 
the characteristic smell produced when lightning strikes a 
building or a ship. In old times it was supposed to be 
sulphurous ; nowadays we know it to be mainly due to 
ozone. In fact, all the ready modes of forming ozone 
which are as yet at the disposal of the chemist depend 
upon applications of electricity. But besides ozone, which 
is formed from the oxygen of the air, there are often pro- 
duced nitric acid, ammonia, and other compounds derived 
from the constituents of air and of aqueous vapour. All 
these results can be produced on a small scale in the 
laboratory. 

Hitherto 1 have been speaking of lightning discharges 
similar in kind to the ordinary electric spark, what is 
commonly called forked ot sig-zaj^ lightning. Our nomen- 
clature is very defective in this matter, ana the same may 
be said of the chief modem European languages. For, 
as Arago remarks, by far ^ the most common form of 
lightning flash observed in»thunderstorms is what we have 
to particularise, for want of a better term, as sheet* 
lightning. He asserts that it occurs thousand-fold os 
oHen as forked lightning; and that many people have 
never observed the latter form at all I It is not at all 
easy to conceive what can he the nature of sheet-lightningr 
if it be not merely the lighting up of the clouds by a flash of 
forked lightning not directly visible to the spectator. That 
this is, at least in many cases, its origin ^ evident from 
the fact^that its place of maximum brightness oft^ takes 
the form of the edge of a doud, and that the same cloud- 
SN^e is oocasiQnaUy lit up severaVrimes in quick succes* 

* Abtnaot ofal«Qtur«, daUvwii la th« City by Prof. Talk. 

Coaiintwd tfcwKv p. 366. 
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sion. You win r«mciiiber that we arc at present dealing 
with the appearances observed in a thunderstorm, so that 
I do not refer to that form of sheet-lightning which com- 
monly goes by the name of summer^ Ugh tningy and which 
is not, audibly at least, followed by thunder. 

The next remarkable feature of the storm is the thunder, 
corresponding, of course, on the large scale, to the snap 
of an electric spark. Here we are on comparatively sure 
ground, for sound is very much more thoroughly under- 
stood than is electricity. We speak habitually and with- 
out exaggeration of the enuk of thunder, the rolling of 
thunder, and of a pml of thunder; and various other 
terms will suggest themselves to you as being aptly em- 
loyed in different cases. All of these are easily explained 
y known properties of sound. The origin of the sound is in 
all cases to be looked for in the instantaneous and violent 
dilatation of the air along the track of the lightning flash, 
partly, no doubt, due to the disruptive effects of electricity 
of which I have already spoken, but mainly due to the 
excessive rise of temperature which renders the air for a 
moment so brilliantly incandescent. There is thus an 
extremely sudden compression of the air all round the 
track of the spark, and a less sudden, but still rapid, rush 
of the air into the partial vacuum which it produces. 
Thus the sound-wave produced must at first be of the 
nature of a bore or breaker. But as such a state of motion 
is unstable, after proceeding a moderate distance the 
soitnd becomes analogous to other loud but less violent 
sounds, such as those of the discharge of guns. Were 
there few clouds, were the air of nearly uniform density, 
and the flash a short one, this would completely describe 
the phenomenon, and we should have a thunder crash or 
thunder clap according to the greater or less proximity of 
the seat of discharge. But, as has long been well known, 
not merely clouds but surfaces of separation of masses of 
air of different density, such as constantly occur in thun- 
derstorms, reflect vibrations in the air ; and thus we may 
have many successive echoes, prolonging the original 
sound. But there is another cause, often more efficient 
than these. When the flash is a long one, all its parts 
being nearly equidistant from the observer, he hears the 
sound from all these parts simultaneously ; but if its parts 
be at very different distances from him, he hears succes- 
sively the sounds from portions farther and farther distant 
from him. If the fia.sh be much zig-zagged, long portions 
of its course may run at one and the same distance from 
him, and the sounds from these arrive simultaneously at 
his ear. Thus we have no difficulty in accounting for the 
rolling and pealing of thunder. It is, in fact, a mere 
consequence, sometimes of the reflection of sound, some- 
times of the finite velocity with which it is propagated. 
The usual rough estimate of five seconds to a mile is near 
enough to the truth for all ordinary calculations of the 
distance of a flash from the observer. 

The extreme distance at which thunder is heard is not 
great, when we consider the frequent great intensity of 
the sound. No trustworthy observation gives in general 
more than about nine or ten miles, though there are cases 
in which it is possible that it may have been heard four- 
teen nflles off. But the discharge of a single cannon is 
often heard at fifty miles, and the noise of a siege or 
naval engagement has certainly been heard at a distance 
of much more than 100 miles. There are two reasons 
for this : the fimt dimends upon the extreme suddenness 
of the production dr thunder ; the second, and perhaps 
the more efiEective, on the excessive variations of density 
in the atmosphere, which are invariably associated with a 
thunderstorm. In certain cases tlmnder has been propa- 
gated, for moderate distances ftom its apparent source, 
with a velocity far ^exceeding that of orifuiary sounds. 
This used to be attributed to the extreme suddenness of 
its production j but it is not easy, if we adopt this hypo- 
thesis. to see why it should not deehr in all cases. Sir 
W. Thomson has siqf^ed a very difiisrem explanation, 


which requires no unusual velocity of sound, because it 
asserts the production of the sound simultaneously at all 
parts of the air between the ground and the cloud from 
which the lightning is discharged. 

We now come to an exceedingly strange and somewhat 
rare phenomenon, to which the name oi fire-ball ox globe* 
lighimng has been given, ^ As we are as yet unable to 
produce anything of this kind by means of our electrical 
machines, some philosophers have tried to cut the Gor- 
dian knot of the diflicidty by denying that any such thing 
can exist. But, as Arago says, en serious nous^ si 
nous nous niettions mer tout ce qu'on ne suit pas 
expliguer?" The amount of trustworthy and independent 
evidence which we possess as to the occurrence of this 
phenomenon is such as must convince every reasonable 
man who chooses to pay due attention to the subject. 
No doubt there is a great deal of exaggeration, as well as 
much imperfect and even erroneous observation, in almost 
all of these records. But the existence of the main 
feature (the Hxt-ball) seems to be proved beyond all 
j doubt. 

The most marked peculiarities of this species of 
lightning-discharge are its comparati\'eIy long duration 
and its comparatively slow motion. While a spark, or 
lightning-flash, does not last longerthan about a millionth 
part of a second, if so long, globe-lightning lasts from one 
to ten seconds, sometimes even longer, so that a suffi- 
ciently self-possessed spectator has time carefully to 
watch its behaviour. The general appearance is that of 
a luminous ball, which must be approximately spherical, 
because it always appears circular in outline, slowly and 
steadily descending from a thundercloud to the ground. 
It bursts with a loud explosion, sometimes before reaching 
the ground, sometimes as it impinges, and sometimes 
.after actually rebounding. Its size varies from that of a 
child’s head to a sphere of little less than a yard in 
diameter. On some occasions veritable flashes of 
lightning wefe seen to proceed from large fire-balls as 
they burst. It is difficult to imagine what these balls 
can be if they be not a species of natural Leyden jar very 
highly charged. If it be so, no ordinary lightning-rod 
can possibly prevent danger from it ; and we may thus be 
able to explain the very few cases in which damage has 
been done by lightning to thoroughly protected buildings. 
To guard against this form nothing short of a pretty 
close net-work of stout copper wires would suffice. 
Meanwhile I give a brief sketch of hoc out of the long 
scries of descriptions of such phenomena which Arago 
has patiently collected. The first is given on the authority 
of Babinet, who was deputed by the Academy of Sciences 
to make inauiries into the case. 

Shortly, hut not immediately, after a loud fpeal of 
thunder, a tailor who was sitting at his dinner saw the 
paper ornament which covered his fire-place blown down 
as if by a gentle breeze, and a globe of fire, about the size 
of a child’s head, came gently out and moved slowly about 
at a slight elevation above the floor. It appeared bright 
rather than hot, and he felt no sensation of wartnth. It 
approached him like a little kitten which desired to rub 
itself in play against his legs ; but he drew his feet away, 
and by slow and cautious movements avoided contact 
with it. It remained several seconds near his feet, while 
he leaned forward and carefully examined it. At last it 
rose vertically to about the level of his head, so he threw 
himself back in his chair and continued to watch It. It 
then became slightly elongated, and moved obliquely 
towards a hole pierced to the chimney about a yard above 
the mantelpiece. This hole had been made for the 
chimney of a stove which was used in winter. "Buy* 
as the tailor said, " the globe could not see the hole, for 
paper had been pasted over it.” The globe went straight 
for the bole, tore off the paper, and went up the chimney. 
After the lapse of time which, at the rate at whi^ he 
had seen it moving, it would have required to get to the 
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top of the chimney, a terrific explosion was heard, and a 
deal of damage was done to the chimney and the 
arovmd it. 

The next is even more striking : Jn June, 1849, in the 
evening pf one of the days when cholera was raging most 
formidably in Paris, the heat was suffocating, the sky 
ajppeitrcd calin, but summer lightning was visible on ^all 
^ides, Madame Espert saw from her window something 
^like a large red globe, tixuctly resembling the moon when 
ii is seen thraugh mist. It was descending slowljj towards 
a tree. She at mst thought it was a balloon,* but its colour 
undeceived her ; and while she was trying to make out 
what it was she saw the lower part of it take fire (" Jevts 
lejku pr^ftdre au bas xk ce globe ”), while it was still some 
yards above the tree. The flames were like those of 
paper burning slowly, with sparks and jets of fire; Wheh 
the opening became twice or thrice the size of one’s hand, 
a sudden and terrific explosion took place. The infernal 
machine was torn to pieces, and a dozen flashes of zig>zag 
lightning escaped from it in sdl directions. The dibris of the 
globe burned with a brilliant white light and revolved like 
a catheriue-wlieel. The whole affair lasted for at least a 
minute, A hole was bored in the wall of a house, three 
men were knocked down in the street, and a governess 
was wounded in a neighbouring school, besides a good 
deal of other damage. 

I have never seen one myself, but I have received 
accounts of more than one of them from competent and 
thoroughly credible eye-witnesses. In particular on a 
stormy afternoon in November^ 1868, when the sky yyas 
densely clouded over, and the air ma highly electrical state, 
there was heard m Edinburgh one solitary short, but very 
Ipud, clap of thunder. There can be no doubt whatever 
that this was due to the explosion of a fire-ball, which was 
seen by many spectators, in different parts of the town, to^ 
descend towards the Calton Hill, and to burst whilst stilf 
about a hundred feet or so above the ground. The 
various accounts tallied in most particulars, and especially 
in the very close agreement of the positions assigned to 
the ball by spectators viewing it from different sides, and 
in the intervals which were observed to elapse between 
the explosion and the arrival of the sound. 

The remaining phenomena of a thunderstorm 
chiefly the copious fall of rain and of hail, and the almost 
invariable lowering of the barometer. These are closely 
connected'With one another, as we shall presently see. 

(TV be continued^) 


THE BRITISH ASSpCIATION 

had but just time before gbing to press last week 
y Vv , to indicate the general arrangements> made for the 
receptioMf at Swansea of the British Association. We 
have de^iWKdironicle the events of the meeting whidij 
has not been destitute of many points of 
Interest. The actual number of members and asso- 
ciates in attendattce has been smaher than is shown 
by the returns for many previous years. This is pro- 
tjiably accounted for by the geographical isolation of 
Swansea 'mid the smallness of its population ; but there 
are doubtless other collateral cattscs^sucb, for example, 
as ^ coincidence of the meeting of the Iron and Steel 
Institute at Dusseldorf^rhichlwive contributed to dis- 
courage a large attendance. * 

' At the (General Oamnuttee tneetii^ m August 35 tfee 
Report of tiie CotmcH fer the year 1679^60 was preseatedi 
The Cobacil been requested 

Committee at Sheflflel^ to takeaucih further aCli<m as 

f atds the ><K>rtesfMSdbiieie W<lk;4be 'Treaecnry 
Natural History Celleeicmakst^ tldak^desliNStM 
in the interdts of science, sentto th^ SbolN^ 

taiy of the Treasury, k Hpy tblds ctf Jftly 

theMoving lett^>^ 


Assocmtwn for tli£ Advati^enmU of 
in^ Aibemeirk Streti^ London^ 1886 

Sir, — The letter of the Council of this Association, 
of March 25, 1879, respecting the administration of the 
Natural History Cotlections, and yoiir reply thereto of 
July 22, have laid before the British Association, at 
the meeting held at Sheflield in August last, when the 
aubiect was again referred to the Council, " 

the part of the Council I am now requested to 
inform you that riiCy learn with satisfaction that the 
action of Her Majesty^s Government, in passing the 
British Museum Act of rSySj does not prejudice the 
question of the future administration Of the Natural 
History Collections at South Kensington, but that the 
subject is stiU under the consideration of the Lords 
Commissioners of Her Majesty* s Treasury, 

Under these circumstances the Council of the Asso- 
ciation must again express their hope that, when the 
period arrives, as it must shortly do, for the settlement of 
tlie question, the recommendations of the Royal Commis- 
sion on Science will have their full weight and importance 
accorded to them. 

“ If, however, the Lords Commissioners of Har Majcsty*s 
Treasury are prepared, as they would seem to indicate, to 
constitute a Special Standing Committee, or Sub-Com- 
mittee, of the Trustees of the British Museum, for the 
management of the Natural History CoUectiohs, the 
Council of the Association are of opinion that such a 
form of government, though not the form suggested by 
the Royal Commission cm Science, might posriBly be so 
organised as to be satisfactory both to the public and to 
men of science. 

''Trusting that the Lords Commissioners will do the 
Council the favour of considering these observations on 
a subject which keenly interests miny members;_of the 
British Association, 

'* I have the honour to be, sir, 

“ Your obedient servant, 

"G, J. Allman, 

President of the British AestKdation 
for tite Advancement of Science* 

" Sir R. R, W, Lingen, K.C.B., &c., &c.” 

The receipt of this letter has been acknowledged* 

: The Council have elected Prof. Cornu, of Pari^ and 
Prof. Boltzmann, of Vienna, Corresponding Members 
since the Sheffield meeting. 

'Hie president** address was very well received j and 
suffered nothing from the extempore style adom^ by 
Prof Ramsay, who held his audience to the end. The 
presidential addresses of the sections were of an umisuidly 
high order, and happily no hitch occurred this year to 
necessitate the delay of any of them beyond the dsMr and 
hour fixed for thdir delivery. We reprinted some nt ttiem 
last w<^ andatherswlU be found in oar oolumna lo 4 ay* 
Of papers in. the different sections there has not been, 
perhaps^ as plentiM a sun^y asi in other years, Section G 
exhibiting a decided lack There has been cerkmly a 
less amount of illustration by^gtiama ^and OTMmients 
in the Section meetings than is usudL thongh aeiifeiSal 
papers In Secdon A were aocoxnpamed^by ttbeL^in^ 
of new forms of apparatus. The Kcandcrthal sfcoR 
hibited by Pnofi Schaffhausen of Btmn m Se^ LI drew 
an inquisitive crowd of admims. the 

oentres^of kdttstry*--4;he DowlabWoito 
Steel Worka^amd the copj^imdtkirMim 

Boipo of^these 
S^sum %wdxichontfae 
hra visit to Bawlsds. The 
Book hot oimtted^t^ IMewbledhtiN^^ 
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Dftvid’s^ 4&c^ were attended by a fair number of visitors, 
but tine aiaerUods of the Excursion Committees had made 
more than am|^e accommodation for the limited number 
of cxciirsionists* The excursions announced for to-day 
were numerous, and of ah interesting chataCter j but 
several bf them have been withdrawn, in consequence of 
the smailnbss of the number of applications. 

The first of the two evening soiries was a reception by 
the Mayor of Swansea, and was enlivened by some 
excellent music W a local chorus and orchestra. There 
were a number of exhibits of machinery in motion, and of 
products of local industries. 

The second of the soirees was held on the evening of 
Tuesday, the 31st, and was more particularly devoted to 
scientific apparatus. The temporary pavilion in Burrows 
Square, in which these entertainments were given, was 
illuminated by the light of the Jamin candle lately de- 
scribed in Nature, giving an agreeable and brilliant 
light, though somewhat unsteady, under the disadvanta- 
geous conditions under which It had to be set up and 
worked. 

The evening lectures cannot be said to have been 
lately patronised, although perhaps the geographical 
difnculties of the town may have accounted to some 
extent for this state of things. Prof. Boyd Dawkinses 
discourse on “ Primaeval Man,” excellently delivered and 
admirably illustrated, was very attentively listened to and 
enthusiastically applauded. Mr. F. Galton^s lecture on 
“ Mental Imagery” was illustrated by diagrams of some 
of the singular generic photographs with which he has 
identified his name ; great amusement being evoked by 
the exhibition of the face of a “generalised” Welsh 
Dissenting minister, compounded from photographs of 
sundry Nonconformist divines of Swansea. Mr. F. 
Seebohm lectured on, the North-east Passage to a 
small but very attentive audience of working men on 
Saturday evening, dwelling more particularly on the 
heroic exploits of Nordenskjdld and of Capt. Willing. 

At the meeting of the General Committee on Monday 
arrangements were made for the holding next year at 
York of the jubilee gathering of the Association. The 
proceedings were unusually interesting and enthusiastic. 

Sir John Lubbock was chosen as President, the Vice- 
Presidents being His Grace the Archbishop of York, 
;md those Past-Presidents of the Association who were 
living when it was founded in 1831. As Presidents of the 
Sections following have been chosen, all of whom arc 
Past-Presidents of the Association : — Mathematics and 
Physics, Sit William Thomson ; Chemistry, Prof. William- 
son ; Geology, Prof. Ramsay ; Biology, Prof, Owen ; Geo- 
graphy, Sir J. Hooker; Mechanics, Sir Wm. Armstrong. 

After a stout competition between Southampton, Not- 
tingham, and Southport, the first-mentioneef of these 
places was selected for the meeting of 1882. 

At the final meeting of the Association on Wednesday, 
the following grants were made : — 


Prof* G. C, Foster— Electrical Standards .. 100 

Mr. G* H* Darwln^Lunar Disturbance of Gravity 30 

Prpf. Erervtt-rr Underground Temperatures ... 20 

Dr< Jouler^Meehenicfa Equivalent of Heat ... 40 

I^«-High Inauletm Key ... 5 

Sk Wm, 1 homsoft-r-Seijuawo 30 

... 10 

Mfr-L Crystals and 

Paramn xo 


l>r. Gladstone.---’Speclfid EefraeUbns*.. ... ... i 10 

LoM RiyUigh^-^Spee*^ ,,, lo 

itef, ... 10 

Mr. J, Evans— Geological Record ... ... too 
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Prof, E.t IfnU^Uadcrwodnd Waters ... ... ^ £xc> 

Prof, A. C, Ramsay— Earthquake in Japan 23 

Dr. Sorby^Metsunorphic Rocks . . . . . , . ,v . 10 

. — Biology 

Dr. M. Foster— Sottish Zoological Station ... 50 

Dr. M. Foster— Mplcs Zoological Station 75 

Mr. Godwin Austen— Natural History of Socotra 50 

Prof. Gwyn Jeffreys— Exploration or Sea Bed North of 

Hebrides ... ... 50 

General Pitt Rivers— Anthropolc^cal Notes 20 

Dr, Pyo Smith.— Elimination of Nitrogen during Bodily 

Pwxercise ... ... 50 

Mr. P. L. Sclater. — Natural History of Timor Lent ... 50 

Mr. Stainton. — Zoological Record ... xbq 

. Statistics and EconomU S^Unce 

Mr. P*. Galton.— Estimation of Weights and Heights 

of Human Beings 30' 

G — Mechanical Science ' 

Mr. Bramwell. — ^Patent I.aws 5 

Mr. J. Giaisher. — Wind Pressure 5 

Prof. O. Reynolds. — Steering Steamships 5 


SECTION A 

MATHEMATICS AND THVSICS 

Otehing AnnuEfts Tw Prof. W. Grylt.s Abams, M.A., 
F.R.S., PUKSIDItNT OF THE SECTION 

It has been said by a former President of tins Section of the 
British Association that the president of a Section ought to 
occupy your time, not by speaking of himself or his own feel- 
ings, but by a review more or less extensive of those bmnehes 
of science which form the proper business of his section.” He 
may give a rapid sketch of the jnrogress of mathematical science 
during the year, or he may select some one special subject, or, he 
may take a middle course, neither so extensive as the first nor so 
limited as the second. 

There are many branches of science which have always been 
regarded as properly belonging to our section, and the range 
already wide ; but it is becoming more and more true every day 
that the sciences which are dealt with in other sections of the 
Association are becoming brandies of Physics, /.A, are yielding 
results of vast importance when the methods and establidicd 
principles of Physics arc applied to them. I wish to direct your 
attention to investigations wkich are being made in that fertile 
region for discovery, the “border land ” between Chemistry and 
Physics, where we have to deal with the cons litution of bodies. ‘ 
ana where we are tempted to speculate on the existence of, 
matter and on the natm'x of the forces by wliich the different 
parts of it arc bound toge&er, or become so transfonned that all 
resemblance to their former state is lost. It b* not long since 
the theory of exichanges became thoroughly recognised in 
domain of Radiant Heat, and yet it Is already recognised and : 
accepted in the theoiy of Chemical Combination Just as the 
molecules of a body which remains at a constant temjieratwTc 
ore continuously giving up their heat motion to eurroundi»g 
inoleculcs, and getting back from them as much motion of the 
isame kind in return, so in a chemical compound which does not 
appear to be undergoing change, the combining molecules ore 
continuously giving up their chemical or combining motions to 
surrounding molecules, and receiving again from Uiem as much 
comtoing motion in return* We may say that each molecule 
if, as far as we can see, constantly dancing in perfect time with 
a partner, and yet is continuously changing partners. When 
such an idea pf chemical motion is accepted, we can the more; 
easily understand that chemical combination means the alteration 
of chemical motion which arises from the introduction of a 
element into the space already occupied, and the consequent 
change in the motion of the new compound es reyealed to na 
in tlmxpectrbgcppe* We con also the more readily undem^nd 
that in changing from the old to the new form or rate of mouoa 
there may be a deyelopment of ener^ in the shape of heat*mquoh. 
which may become dissi^ted wherever a of: 

(Mcapo presents itself . We know from the expedme[ami 4 r 
Favre that os mnch heat is absorbed during the decomposition 
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of an electrolyte as is given out again by the combinatioa of the 
substances composing it. 

Wc ate making rapid strides towards the exact determination 
of those relations between the various modes of motion or forms 
of energy which were so ably shadowed forth, and their exis- 
tence established long ago, by Sir William Grove in his ** Corre- 
lation of the Physical Forces,’^ where, in stating the conclusion 
of his comparison of the mutual interchange of physical forces, 
he distinctly lays down the principles of energy in this state- 
ment ; *‘Each force is definitely and equivalently convertible 
into any other; and where experiment does not give the full 
equivalent, it is because the initial force has been dissipated, not 
lost, by conversion into other unrecognised forces. The equlva* 
lent ir, the limit never practically reached.” 

The laws of P'araday, that (i) when a compound is electrolysed 
the mass of the substance decomposed is proportional to tho 
quantity of electricity which has produced the change, and that 
(a) the same current decomposes equivalent quantities of diflferent 
substances, j>., quantities of their elements in the ratio of their 
combining numbers, have given rise to several determinations 
of the relation between chemical affinity and electromotive force, 
In a paper lately communicated to the Physical Society, Dr. 
Wright has discussed these several determinations, and has 
ffiven an account of a new determination by himself. The 
data at present extant show that when one gramme of hydrogen 
unites with 7*98 grammes of oxygen, there are about 34,100 
units of heat given out, malting the latent heat of dissociation of 
one gramme of water equal to 3, 797 units. The results obtained 
are comimred with the neat given out by the combustion of hy- 
drogen and oxygen, and the value of the mechanical equivalent 
of neat is deduced from these determinations. 

The value obtained by l)r. Wright, which depends on the 
value of Clark’s standard cell, and therefore depends upon 
the value of the ohm, agrees fairly ucU with Joule’s deter- 
mination from the heat produced by an electric current in 
a wire, but is greater than Toulc’s valvte as oldaincd from his 
water- friction experiments. This may be accounted for by sup- 

r sing an error in the value of the ohm or B.A. unit, making 
too large by 1*5 or 2 per cent. Kohlrausch has also made 
comparisons of copies of the li.A, unit with standard coils, and 
comes to the conclusion that the B.A. unit is i 96 per cent, too 
large. On the other hand, Prof. Rowland, in America, has 
made a new determination, and finds that according to his cal- 
culations the B.A. unit is nearly i per cent, too small. These 
^fferences in the values obtained by diderent methods clearly 
point to the necessity for one or more new determinations of the 
unit, and I would venture to suggest that a determination should 
be made under the authority of this Aftsociation, by a committee 
appointed io carry out the work. And it is not sufficient that 1 
this determination should be made once for all, for there is I 
reason to think that the resistance of standard coils alters with | 
time, even when the material has been carefully selected. It 
has been found that coUs of platinum silver which were correct , 
copies of the standard ohm have become so altered, and have 
their temperature coefficients so changed, that there are doubts ! 
as to the constancy of the standards themselves. Pieces of | 
platinutn'silver alloy cut from tlie same rod have been found to ' 
have different temperature coefficients. The value *03 1 for 1“ C. 
is given by Matthiessen for this alloy, yet two pieces of wire 
drawn from the same rod have given, one *021 per cent, and the 
other '04 per cent, for i*’ C, Possibly this irregularity in the 
platinum-silver alloys may be due to something analogous to the 
sewgation which Mr. Rol>erts has found to take place in copper- 
silm alioya in their molten state, and which Matthiessen in 
i860 regarded as mechanical mix tures of allotropic modifications 
ofthemtoy. 

A recommendation has been made that apparatus for determining 
the ohm should be set up in l.ondon, and that periodically deter- 
minations be mode to test the electrical constancy of the metals and 
alloys Used in making coils. A committee should be authorised 
to test coils and issue certificates of their accuracy, just as Is 
done by the Kew Committee with regard to meteorological 
instruments. The direct relation between Pleat end Chemical 
work has been established, and the principles of Conservatfoa 
of Energy been shown to be true in Chemistry by the experiments 
of Berthelot and of Thomsen, so that we may say that when a 
sptem of bodies passes throng any succession of chemksal 
the heat evolved or absorbed when no external weehn* , 
nical cifect Is produced depends solely upon the initial and j 
tales of the system of bodies, whatever be the nature or ^ 


order of the transformations. The extension of this j^nolide to 
the interaction of the molecules and atoms of bodies on ope 
another is of vast importance in relation to our knowledge of the 
constitution of matter, for it enable? us to state that each 
chemical compound has a distinct level or potential which m^y 
be called its own, and that when a compound gives up one of it« 
elements to another body, the heat evolved in the reaction is the 
difference between the heat of formation of the first compound 
and that of the resulting product. 

We have become accustomed to regard matter as made up 
of molecules, and those molecules to be made up of atoms 
separated from one another by distances which are great in 
compari on wdth the sixe of the atom, which we may regard as 
the smallest piece of matter that we can have any conception of. 
PZach atom may be supposed to be surrounded by an envelope 
of ether which accompanies it in all its movements. The density 
of the ether increases rapidly as an atom is approached, and it 
would seem tliat there mu.st be some force of attraction between 
the atom and its ether envelope. All the atoms have motions of 
translations in all possible directions, and according to the theories 
of Maxwell and Boltzmann, and the experiments of Kundt, 
Warburg, and others on the specific heat of vapours, in 
atom molecules in the gaseous state there is no motion of 
rotation. According to the theory of Pictet, the liquid state, 
being the first condensation from the gaseous state, must consist 
of at least two gaseous atoms combined, These two atoms arc 
bound to one another through their ether envelopes. I'hen the 
solid state results from the condensation of a liquid, and so a 
solid molecule must consist of at least two liquid molecules, i.r. at 
least four gaseous molecules, each surrounded by an atmosphere of 
ether. M, Pictet imagines these atoms to be centres of attrac- 
tion ; hence in the solid with four such centres the least displace- 
ment brings into action couples tending to prevent the molecule 
from twisting as soon as external forces act upon it. All the 
molecules constituting a solid will be rigidly set with regard to 
one another, for the least displacement sets in action a couple or 
an opposiiig force in the molecules on one another. 

Let us now follow the sketch which M. Pictet has given of 
changes which we may consider it to undergo when we expend 
energy upon it. Suppose a solid body is at absolute zero of 
temperature, which may be regarded as the state in which the 
molecules of a body are in stable equilibrium atid at rest, the 
application of heat gives a vibratory motion to the molecules of 
the solid, which increases with the temperature, the mean 
amplitude of vibration being a measure of the temperature. 
W^c may regard the sum of all the molecular forces as the specific 
heat of the body, aud the product of the sum of all the molecular 
forces by the mean amplitude of the oscillations ; f.e. the product 
of the specific heat and the temperature will be the quantity of 
heat or the energy of motion of the body. As more and more 
heat is applied, the amplitude of vibration of tlxe molecules 
increases until it is too great fot the molecular forces, or forces of 
cohesion, and the melting point of the solid is reached. Besides 
their vibratory motion, the molecules are now capable of motions 
of translation from place to place among one another, To 
reduce the solid to the liquid state, i.o, to make the amplitude 
of vibration of the molecules sufficient to prevent them_ from 
coming within the sphere of the forces of cohesion, requires a 
quantity of heat which does not appear as temperature or 
molecular motion, and hence it is termed the latent heat of fusion. 
The temperature remains constant tintii the melting 1* cdmpl0t«i 
the heat being spent in bursting the bonds of the solid* Thda a 
further application of heat increases the amplitude of ylbrationi 
or raises the temperature of tlie liquid at a rate depending on its 
specific heat until die succession of blows of the molecules over- 
comes the external pressure and the boiling-point is reaOhed An 
additional qtiantity of heat is applied which Is spent in changing 
the body to a gas, f./., to a state of higher potential, in which 
the motion oftranslatlonqf the molecules is enormously inoresoed. 
When this state is attained, the temperature of the gas a^in 
begins to increase, as heat is appUed, until we arvive at a ceimu 
point, when dissociation begins, and the molecules of the sepa 
rote substances of which the body h composed have so large an 
aarj^itude of vibration that the bond which uidtes th^ can no 
lon^r bring them again into their former positfons. The 
potential of the substances is again raised jby a quonthy 
which is proportional to its chemical affinity* A|^mn, we 
may increase the amplitude of vibration, /*/., the teiUp^nfo 
of the molecule^, and Inmgbe posdbit(ty of hij^et $ 
higher degrees of dissociatian. 




s^t. 2, 1880 ] NATURE 413 


If temperature means the amplitude of vibration of the 
molecules, then we mig^ht expect that only those bodies which 
have their temperatarea increased by the same amount when 
equal amounts of hmt are applied to them can possibly com- 
bine with one another ; and so the fact that the increase of 
temperature bears a hxed ratio to the increase of heat may be 
the cause in virtue of which bodies can combine with one 
one another. Were other bodies to begin to combine together 
at any definite temperature, they would immediately be tom to 
pieces again when the temperature is even slightly raised, be- 
cause the amplitudes of vibration of their molecules no longer 
remain the same. This idea of temperature is supported by the 
fact that a combining molecule of each substance requires the 
same amount of heat to raise its temperature by the same number 
of degrecF, the atomic w' eights Vjeing projwrtional to the masses 
of the combining molecules. The celebrated discovery of Fara- 
day, that in a voltameter the work done by an electric current 
always decomposes equivalent quantities of different substances, 
combined with the fact that in the whole range of the physical 
forces work done is equivalent to the application of heat, is quite 
in accordance with the view that no molecule can combine with 
another which has not its amplitude of vibration altered by the 
same amount when equal quantities of heat are applied to Imth. 
As soon as W'e get any divergence from this state of equal 
motions for equal increments of heat, then wc should expect that 
a further dissociation of molecules would take place, and that 
o^y those which are capable of moving together can remain 
still associated. 

Just as in the change of state of a bo<ly from the solid to 
the liquid, or from the liquid to the gas, a great amount of 
heat is spent in increasing the motion of translation of the 
molecules without altering the temperature, so a great amount 
of heat is spent in producing dissociation w ithout increasing the 
temperature of the dissociated substances, since the principle of 
conservation of energy has been shown by M. Certhelot to hold 
for the dissociation 01 bodies. We may conveniently make use 
of the term latent heat of dissociation for^ the heat required to 
dissociate a unit of mass of a substance. 

Wc may thus sum up the laws of physical and chemical 
cliangcs 

1. All the physical phenomena of change of state consist in 
the subdivision of the body into molecules or particles identical 
with one another. 

2, The reconstitution of a body into a liquid or a solid being 
independent of tlie relative position of the molecules, only depends 
on the pressure and tcmi)«rature. 

3. Dissociation separates bodies into their elements, which are 
of different kinds, and the tempemture remains constant during 
dissociation. 

4, The reunion of dissociated bodies depends on the relative 
position of the elements, and so depends on the grouping of the 
molecules. The atomic w^cight being the mass of a molecule as 
compaied with hydrogen, the specific volume, i>., the atomic 
weight divided by the density, is the volume or m^an free path of 
a molecule. 

Building up hU theory of heat on these principle?, M. Pictet 
arrives at a ^finite relation between the atomic weight of a body, 
its density, its meltiug-ppint, and its coefficient of expansion, 
w'hich nmy be stated thus— 

The volume of a solid body will be increased as the tempera- 
ture rises by an amount which is proportional to the number of 
molecules in it, and inversely as its specific heat. At a certain 
tempratare peculiar to each body, the amplitude of the heat 
oscimtion is sufficient to melt the solid, and we are led to admit 
that for all bodies the intcrmolecular distance corresponding to 
fusion otu^t to be the same. The higher the point of fusion of 
a body, the shorier, on this theory, must be its heat vibrations. 
The product of the length of s^ing (the heat oscillations) by the 
tom^ratttre of fusion ought to be a constant number for all solid 

A comparison of the values of the various quantities involved 
in these statements shows a very satisfactory agreement brtween 
theory and experiment, which it appears that for many 
diffiSTWt sabatanoes the product of the ler^h pf swing by the 
temperature of fhsion lies between 33 and 37 for most sub- 
stances. Not maajy vidum of /the imm J^eat of dissociation 
have been made, In otd^ to determliw 4 say^ fe 
tion of tricfgen ^ hydre^n* we shbhm have to detenoine the 
amount of ^vwrk reqiOred to produce a «pa^^ of 

oaygen and hydrogen, and to ineasum Qxe exact mnount of 


water or vapour of water combined by the spark as well as the 
range of temperature through which it hacl parsed after its 
formation* Very few such determinations have been made, 

Oitr usual mode of producing heat is by the combination of 
the molecules of difierent substances, and we are limited in the 
production of high tem[>erature 3 , and in ihc quantity of available 
heat necessary to dissociate any considerable quantity of matter. 
If wc heat vapours or gases, we inay raise their temiicratures up 
to a point corresponding to the dissociation of their molecules, 
and we arc limited in our chemical actions to the temperatures 
which can be obtained by combining toother the most refractory 
substances, as we are dependent on Uiis combination for our 
supply of heat. 

The combination of carbon and hydrogen with oxygen will 
give us high temperature?, so that by the oxyhdrogen blow-pipe 
most of the salts and oxides are dissociated. The metalloids 
bromine, iodine, sulphur, potassium, &c., are the results of the 
combination of two or more bodies bound together by inteimal 
forces much stronger than the affinity of hydrogen or carbon for 
oxygen, for approximately they obey the law of Dulong and Petit. 

For higher temperatures, in order to dissociate the most 
refractory substances, we require the electric current, cither a 
continuous current, as in the electric arc from a battery or a 
dynamo-machine, or, more intense still, the electrical discharges 
from an electrical machine or from an induction coil. 

This electric current may be regarded as the most intense 
furnace for dissociating /arge quantities of the most refractory 
substances*, and the electric sjiark may be regarded as something 
very much hotter than the oxyhydrogen blow- pipe, and therefore 
of service in reducing very small quantities of substances which 
will yield to no other treatment. The temperature of the 
electric arc is limited, and cannot reach above the temperature 
of dissociation of the conductor, and in the ca^e of the constant 
current, which will not leap across the smallest space of air 
unless the carbons have first been brought in contact, the 
current very soon ceases when the point of fusion has been 
fvached, A^et in the centre of the arc we have the gases of 
tliosc substances which form the conductor ; and, as Prof, 
Dewar has shown, we have the formation of acetylene and 
cyanogen and other compounds, and therefore mu&l have 
attained the temperature necessary for their formation, the 
temperature of their dissociation. The temperature of the 
induction spark, or, at least, its dissociating power, is higher 
than that of the arc. We know that the spark will pass across 
a space of air or a gaseous conductor, and we are limited by the 
dissociation of the gaseous conductor, and get only very small 
quantities of the dissociated substances, which immediately 
recombine, unless they are aejxiratcd. If the gases formed are 
of different densities they will diffuse at different rates through 
a porous diaphragm, and so may be obtained separated from 
one another. As the molecules of bodies vibrate they produce 
vibrations of the ether particles, the period of the oscillations 
depends on the molecules of the body, and these periodic vibrations 
are taken up by their ether envelopes and by the luminiferous ether, 
and their wave-length determined by means of the spectroscope. 
The Isright-line spectrum may be regarded as arising from the 
vibratory motions of the atoms* As the temperature is in- 
creased, the amplitudes of oscillation of the molecules and of 
the ether increase, and from the calculations of I.ecoq de 
Boisbaudran, Stoney, Soret, and others, it would appear tliat 
many of the lines in the spectra of bo^es may be regarded as 
harmonics of a fundamental vibration. Thus Tccoq de Bois- 
bandran finds that in the nitrogen spectrum the blue lines seen 
at a high temperature correspond to the double octave of certain 
vibrations, and that, at a lower temperature, red and yellow 
lines are seen which correspond to a fifth of the same fundamental 
vibrations. 

The bright-line spectrum may be regarded as arldng from the 
vibratoi^ motions or the atoms. A widening of the lines may 
be produced at a higher temperature by the backward ana 
forward motions of the molecules in the direction of the observer. 
A widening of the lines may also be produced by increase of 
pressure, because it diminishes the free path of the molecules, 
and the disturbances of the ether arising from collisiotxs become 
more important than vibrations arising from iheregulai* vibrattons 
of theatoJZM. 

Band spectra, or chanelled space spectra, more readily occur 
in the ease of bodies v hidt are not very readily subject to 
chemical actions, or, according to Frofessor^ Diveiog and beuur, 
in the case of cooler vapours near the point of liquefaction, 
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t1i% ifffiectft df change of t««npa?atiire orx the c^uracter of 
■spkitri is very well illustmted by ^ expedmeut of M. 
wicdoijittiinvivith mixtures of toercury with hydrogen or nitrogen 
in ft' Geisidet**^ tul>e» At the ordinary temperature of the air 
the spectrum of hydrogen or nitrogen wes obtained alone ; but 
oh heating the tube in tm air-hnth the lines of mercury appeared 
and became briefer as the temperature rose, and at the same 
time the hydrogen lines disappeared in the wider portion of the 
tube arid ftt the electamdes. The hydrogen or nitrown lined 
disappeared first from the positive electrode and in the luminous 
and os the temj^mtuie rose disappeared altogether. With 
nitrogen In a particular experiment, up to lOO* C., the nitrogen 
lines were seen throughout the tube, but from icx>* to 230** the 
nkrogen lines appear towards the negative jiole, and the mercury 
lines are less bright at the negative than at the positive pole, while 
at about 23CP C. no nitrogen lines appear. The experiments of 
Hoscoe ana Schusiter, of r..ockyer and other observer?, with potas* 
siuhi, sodium, and other metalloids in vacuum tubes, from which 
hydrogen is pumped by a Sprengel pump, also ^how great changes 
in the molecular condition of the mixture coUtained in the tubes 
when they are heated to different temperatures. The changes of 
colour in the lube are accompanied by changes in the spectrum. 
Thus, Lockyer finds that when potassium is placed in the bottom 
of the tube, and the spark passes in the upper part of it, as the 
exhaustion proceeds and tlie tube is slightly heated, the hydrogen 
lines disappear, and the red potassium line makes its appearance ; 
then as the temporalure is increased, the red line disappears, 
and three lines in the yellowish-green make their appearance, 
accompanied by a change in the colour of the lube, and mt a 
higher temperatuie, and with a Leyden jar joined to a secondary 
circuit of tW induction coil, the gas in the tube becomes of a 
dull red colour, and with this change a strong line comes out in 
the spectrum, more refrangible than the usual red potassium line. 
In thw case, on varying the conditions, we get a variation in the 
character of the si>ectrum, and the colours and spectra are 
diflterent in different parts c»f the tube. In Lockyer’s experi- 
ments, at the tempemture of the arc obtained from a Siemene^ 
dynamo^machtne, great djlference.s appear in different parts of 
the arc ; for instance, with carbon poles in the presence of 
calckm, the band spectmm of carbon, or the carbon fluting.? 
and the lines of calcium, some of them reversed, are seen 
sseparated in the same way as mercury and hydrogen, the carbon 
spectrum appearing near one pole and the calcium near the other, 
the lines which are strongeist near that pole being reversed or 
absorbtxl by the quantity of calcium vapour surrounding it. On 
introducing a metal info the arc, lines lyipear widen are of 
different intensities at different distances from the poles, others 
are strong at one pole and entirely absent at or near the other, 
u hile some lines appear as broad as half-spindles in tlie middle 
of the arc, but are not present neai* the poles. Thus, the blue 
line of calcium is vUible alone at one pole, the II and K lino 
without the blue lines at the other* 

We may probably regard these effects as the result, not of 
temperfttore alone, but must take into account that we have 
powerful electric currents which will act unequally on the mole* 
ctiles of different Iwdics according as they are more or leas 
electro -positive. It would seem that we have here something 
ftnalogoufi to the se^egation which is observed in the melting of 
certain alloys to'whlclt I have already preferred. 

The abundance of material in some" parts of the arc surround- 
ing the central j>ortion of it gives rise to reversal of the i>rincipel 
lines in varying thicknesses over the arc and poles, so that bright 
lints dpiwftir without reversal in some regions, and reversals or 
ftbsolrption lines without bright lines in others. The introduc- 
tldh of a substance into the arc gives rise to a flame of great 
CdttiplexUy with regard to colour and concentric envelopes, and ' 
the spectra of these flames differ in different parts of the arc. ! 
*nitts In a photograph of the flame given by manganese, the i 
line at *^ftve-leugth 4234*5 occurs without the triplet near 4030, | 
another the triplet is present without the line 4234*5. 

The Ihieii 'widhh arc reversed most readily in the arc are gene* 
rKlly thhse thh absoriition of which is most developed in the ; 
flftthe ; thus the man^e»e triplet in the violet Is reversed in the 
'flanfe, and the tdiih calOto line is often seen widened when the ■ 
H ftnd K Htnes bf Catdfmii are hot seen at ftlL In consequence ! 
of the immerous changes in spectra at different temperati^es, i 
’Mr. liotJkycr hot advanced the Idee that the oolecufeft of elcr j 
'mentftry naatter are cemtinuftiUy beihgioaore and m<ne biadoiB # ! 

put forward 1 
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iwe not simple iMklles, themadves componnde' ^ 

other more srihple substanoes. This dpsory is founded oir litr^ r 
Lockyer’s comparisons Of spectra and the inai« of 
Thalen, Votmg, and alters, id which there are' coincidences Of 
many ^ the short lines of the spimtra of different substances. 
These short are termed basic lines, since they appeftr to be 
common to two or more substances. Tlicy appear at the highftsi 
temperatures When the longetit lines of those substances v and; ' 
those which are considered the test of their presence are entirely 
absent, 

hfr, Lockyer draws a disfincUCn between weak lines, which 
are basic, f.r. which would permanently exist at a higher tem- 
perature in a more elementary stage, and other weak or short 
lines which would be more strongly present at a lower tempera- 
ture, in a more complex stage or the molecules. Thus, in 
lithium, the red line i$ a low temperature line, and the yelldw 
is feeble; at a higher temperature, the red Unc is weak, the 
yellow comes out more strongly, and the blue line appears ; at 
a higher temperature still, the red line dlsapj^eftrs, and the 
yellow dies away ; whilst at the temperature of tlw sun the 
violet lithium line is the only one which comes out strongly. 
These effects are studied by first producing the spectrum ol the 
substance in the Bunsen flames, and observing the changes which 
are produced on passing ft spark through the flame ; thus, in 
magnesium, a wide triplet or set of three lines (5209*8, and 
b*) is changed into a narrow triplet (b*, b*, and b*) of the sauie 
character. We have here what some observers regard as a re- 
currence of the same harmonic relation of the vil>rations of the 
same body at a higher temperature. 

If the so-called elemeute are compounds, they must have been 
formed at a very high temperature, and as higher and higher 
temperatures are reached tlie dissociation of these compound 
bodies will be effected, and the new line spectra, the real basic 
lines of those .substances which show coincidences, will make 
their appearance as short lines in the spectra. In accordance 
with this view, Mr. Lockyer holds that the different layers of 
the solar atmosphere may be regarded as a aeries of furnaces, on 
the hottest of which, A, we have the most elementary forms of 
matter capable of existing only in its uucombined state ; at a 
higher and cooler level, B, this form of matter may form a com- 
t)ound body, and may no longer exist in a free state at the lower 
temperature; as the cooler and cooler levels, C, B, and E, 
are reached, the substances become more and more complex and 
form different combi ixations, and their spectra become altered at 
every stage. Since the successive layers are not at rest, but in 
a state of disturbance, we may get them somewhat mixed, and 
the lines at die cooler levels D and E may be associated with the 
lines of the hotter levels ; ffiese would be basic or C9incldent 
lines in the spectra of two differcut compounds which exist at 
the cooler levels V and E. We might even get lines which arc 
not present in the hottest furnace A coming into existence as the 
lines of compounds in B or C, and then extending among the 
lines belonging to more complex compounds which can only 
exist at a lower temperature, when they might be present as 
coincident weak lines in the spectra of several compound bodies. 
Thus Mr. liOckyer regards the calcium lines H and K of tlie 
solar spectrum as evidence of different molecular groupings of 
more efementary bodies. In the electric ai*c with a weak current 
the single line 4226 of calcipm, which is easily reversed, is much 
thicker than the two lines H and K ; but the three lines are 
equally thick widi ft Stronger current and are all reversed. With 
a spark from a large coff and using a condenser the line 4226 
disappears, and fl and K are strong Htt«. In the ftttii, the 
absorption bands H and K are vety broftd, but the band 4226 
is weak. Trof. Young, in his observation of the Ijbes dt the 
chromosphere, flrids’that 14 and Karo strongly revefsM in every 
important spot and in solar atotms ; but the line 421^; so 
prominent in the arc, was only observed tbme In the 
chromosphere. 

One or the most Interesting features among the most recent 
researcl^ in apectrum analysis is the existence of thythfti In 
the spectra of b^les, as has been shown by MM; Mftscaft; 
and others, such as the ocoumnoeatidre^tttlon of s 4 ts of iine& 
doublets, and triplets in the spectra of diffbrent snbidilUices' m 
in different barfs of the sip^rcm bf the Same body. l*rof<pditk 
Ltvehig and Bewftr, using the reversed some 

tfe ittpre acccumte determtpfttJon of Wve 4 eii^i; 
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im^uding the green Une, 
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ftfiorttittd te cieeMw bflMdtt, nUo xeear in a simlkr fa 
the^ lhre« laettdti tlm law of tecMence seems to be the same* 
bat the Onve^tengthv ahdw^ that the whole series are not simple 
hflrmotiies o£ cme fandamental^ aithouii^ between sotjae of the 
temo very iimfSle hotmonic relations can be found. Between 
the lines G and H are two triplets of iron Unes^ whicb, according 
to Mr. Lockyer, do not beloi^ to the ^ame molecular grou^mg 
as most of me other lines. Bi many photographs of the iron 
spectrum these triplets have appeared almost alone. Also the 
two triplets are not always in the same relation os to brightness, 
the more refrangible t>cmg barely visible with the spark ; com- 
bining this with Young’s omrvations, in which some short weak 
lines near G appear in the chromosphere 50 times, while one of 
the liner of the'less refrangible tnplet only appears once, and 
with the fact that in the solar spectrum the more refrangible triplet 
is much the more prominent of the two, Mr. liockyer is led to 
the conclusion that these two triplets are again due to two dis> 
tinct molecular groupings. 

There is one difficulty which must be taken account of in 
connection with Mr, Bockyeris theory with regard to the produc- 
tion of successive stages of dissociation by means at our couamand t 
{i) by combustion of different substances j (2) by an electric arc, 
wnich will wobably giVe different temperatures according as it 
is produced by different dynamo-electric machines; (3)hythe 
induction sparK without ; and (4) with a condenser. 

At each stage of the process there must be a considerable 
absorption of heat to produce the change of state, and our 
supply of heat is limited in the electric arc l>ecame of the dis* 
Kocfation of the conductors, and more limited still in quantity 
in the electric spark or in the discharge through a vacuum 
tube. Also we should expect a recombination of the dissociated 
substances immediately after they have been first dissociated, 
lichee it seems easier to suppose that at temperatures which we 
can command on the earth, the dissociation of molecules by the 
arc or the sjoark is accompanied by the formal ion of new com- 
pounds, In the formation of which heat and light, and especially 
cheniical vibrations, would be again given out, thus giving rise 
to new spectra, rather than to suppose that we can reacdi the 
temperature necessary for successive stages of dissociation. 

To the lines C, F, the line near G, and belonging to 
hydrogen, which have a certain rhythmical character, Mr, 
Lockyer adds D, and Klrchhoff 's line 1474/' regarding “1474” 
as beiotiging to the coolest or most complex form, rising to F 
at a higher temperature, which is again subdivided into C and 
Gy using the spark without a condenser, which again gives & 
with the spark and condenser, which is a^in split up and gives 
Du* a more simple line than in the Chromosphere. Professors 
Livcing and Dewar, on the other hand* trace a rhythmical 
character or ratio between three of the brightest lines of the 
Chromosph^e, two of which arc lines **1474’* and of 
Lorenzoni similar to the character of C, F, and A of hydrogen, 
and also trace a similar relation beta*cen the chromospheric line 
and *' 1474^* ^ Ihe ratio of the wave-lengths of F and the 
line near G. They infer the probability that these four lines are 
due to the same at present unknown substanee, jub had been 
suggested by Voung with regard to two of them. I'he harmony 
of UiiB arrangement Is somewhat disturbed by the fact that D, 
Uei on the wrong side of ** 1474 ** to correspond with the line 
near G of the hydrogen spectrum. 

If we inquire what our sun und the stars have to say to these 
cha^sof spectra of the same substance at different tempera- 
ture^, Dr. Huggins gives u* the answer. 

<'Zn the stars which give a very white light, such as Sirius or a 
LM, We have the Bncs G and A of hydrogen and also H, 
whl^ lws been rimwn by Dr. Vogel to be coincidtmt with a line 
^ liydrogen ; but th» K line of calcmm is weak in « Dym, «nd 
does not appear in Sirius. In passing from the white or hottest 
atars to^yeUwsfcaw likeour sun, the typical lines diminish 
inPlveJ^th and are bettw and X becomes stronger 

relativrfrto H, and ojher tiaes appear. In AriJtmnis we have 
a Stair prpbabty'e^ nor sum'^and in frtbe li^ 

K Is relation to H tflMii "it fr ‘ hr solar spectrum*- 
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twelve sfroitt Uhes winged at the edgeSf in which there are 
three of vU- Q, A, and H, and die remid^^mg nine 

' form a group wh&ii are so related to one another that Dr. 
Huggins eoneludre they probably belong to one ' substance. 
Three of these lines are said by Dr, Vogel to be lines of 
hydrogen. Xivohig and Dewar have made considerable 
gress re deteroidiung Uie conditions and the order of . revereal of 
the spectral lines of metallic vapours. They have, adopted 
meth^s which allow them to observe through greater thick- 
nesses of vapour than previous observers have generally em- 
ployed. For lower temperatures tubcaof iron or pther material 
placed vertically in a furnace were used, and the hot bottom of 
the tube was the source of ItgH absorption.being ^oduced 
by vapours of metals droppM into the hot tube aud fiUing it to 
a greater or less height. By this means many of the more 
volatile metals, such.ns sodium, Umilium, iridiuiPC) e^^^lum, and 
rubidium* magnesium* lithium* barium, strontiutm and caldum, 
each gave a reversal of its most characteristic or pair of 
I lines, f.r. the red Uue of lithium, the violet lines of rabidium 
1: and calcium, the blue line of strontium* the sharp gre«t. line of 
barium I5535)* and no other Unes which cau oertaiply be 
ascribed to those metals in the elcmentaiy state. 

For higher temperatures tubes bored out iu blocks of. lime or 
of gas carbon, and heated by the electric arc, were used. By 
keeping up a supply of metal and in some caso^ assisting its 
volatilisation by the admixture of a more volatile metal, suw as 
magnesium, and its reduction by some easily oxidjsable metal, 
such as aluminium, or by a current of coal gas or hydrogen, 
they succeeded in maintaining a stream of vapour through the 
' tube so as to reverse a great many lines. In this way the 
greater part of the bright Unes of the metals of the alkalies and 
alkaline earths were reversed, as well as some of the strongest 
lines of manganese, aluminium, zinc* cadmium, silver, copper* 
bismuth* and the two cliaracteristic lines of iridium and of 
gallium. By passing an iron wire into the arc tlirougU a per- 
; forated carbon electrode they succeeded in obtaiumg the lever- 
I sal of many of the lines of iron. In observing bright ‘line 
; sj>ectra they have found that the arc produced by a De Meritens 
machine arranged for high teuUon gives, in an atmosphere of 
' hydrogen, the lines C and F, although the arc of a powerful 
Siemens machine does not bring them out, and they have 
observed many melalUc lincB in the arc which had not been 
previously noticed. The temperature obtained by the De 
Meritens machine is thus higher than that obtained in the 
Siemens machine. 

From observations on weighed quantities of sodium, alone aud 
as an amalgam* introduced into a hot bottle of platinum filled 
with nitrogen* of which the pressm’c was varied by an air-pump* 
they conclude that the width of the sodium lines depends rather 
on the thickness and temperatui-e of the vapour than upon 
the whole quantity of sodium present. Very minute quantitieff 
diffused into the cool part of the tulie pve a broad diffuse absorp; 
Uon* while a thin layer of compressed vapour in the hot part of 
the tube give only narrow absorption lines. Professors tlveing 
and Dewar have observed the reversal of some of the well ‘known 
bands of the oxides and chlorides of the alkaline earth metals. 
The lines produced by magnesium in hydrogen f orm a rhyremical 
series extending all across the well-known B group* haring a close 
resemblance in general character to the series of Uncs p^uced 
by an electric discharge in a vacuum tube of olefiant gas. 

The series appears at all temperatures except when a latge 
condenser is employed along wUh the induction coit,^ providM 
hydronen is present as well as magnesiam, while they disappear 
when nydrogen is excluded* and never api>ear in dry nitiGgen or 
carbonic oxide. 

^ From their experiments on cmrbou spectra they conclude with 
Angstrdm and Thalen that certain of the sorcoUed **carbon 
bmms” are due to some compound of carbon witb hydrogem 
probably acetylene* and that certain others are due to a oompound 
of carbon with nitrogen* probably oyanogexiv 

They describe some ultra violet bands e one of tlicm coincides 
with the shaded band P of tlxe solar speotrum which accompanies 
the other violet bands in the flame of cyanogen as well as tn the 
are and spark between carbon electrodes in the nitrogen. All 
the bands whl^ they ascribe to a aompouttii of carbon ax)4 
nitrogen dliMtppear when the discharge is taken in a non-n^CK 
geireus gas, ^nd they reai>pear on the introducUon of n'easrente 
qttanUty.otf''frltroffitt^ ’■ ■ • -m..' , 

They al^pear ki the fiasne of hydrocyanic aoidi on of oysmof^ 
even wheit^dosdod down at muc h re postihre lAahown If 
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or -vrlifn raised to the highest temperature by burning the 
cyanogen in nitric oxide; but no flames appear to give these 
bauds unless the burning substance contains nitrogen alte^v 
united with carbon. As the views of Mr, Lockyer with 
regard to the multiple spectre of carbon have very recently 
appeared in the pages of Natukk, I need onJy say that 
these «)ectra are looked upon os supporting his theoiy that 
the diflereut flutings are truly due to carVjon^ and that they 
represent the vibraSons of different molecular groupings. The 
matter U one of very great interest as rerards the spectra 
of comets, for the bands ascribed to acetylene occur in the 
spectra of comets without the bands of nitrogen, showing 
that either hydrocarlwns must exist ready formed in the 
comets, in which case the temperature need not exceed that 
of an ordinary flame, or else nitrogen must be absent, as the 
temperature which would produce acetylene from its elements 
would also produce cyanogen, if nitrogen were present. 

Quite recently, Professors livcing and Dewar have, simultan- 
cou^Iy with Dr, Huggins, described an ultra-violet emission 
spectrum of water, and have given maps of this spectrum. 
Jt is not a little remarkable that by independent methods these 
observers should have deduced the same numbers for the wave- 
lengths of the two strong lines at the most refrangible end of 
this spectrum. 

Great attention has Ireen paid by M. Mascart and by M. 
Cornu to the ultra-violet end of the solar spectrum. M. 
Mascart was ab'e to fix lines in the solar .«n>ectnim as far 
as the line R (3179), but was stopped by tlie faintness of 
the photographic impression. Prof. Cornu has extended the 
apectrum still farther to the limit {2948),, beyond which no 
further effect is produced, owing to complete absorption by 
the earth’s atmosphere. A quartz-reflecting prism was used 
instead of a hcliostat. The curvature of the quartz lens was 
calculated so as to give minimum aberration for a large 
field of view. The Iceland spar prism was very care- 
fully cut. A lens of quartz was employed to focus the sun on 
the slit. Having photographed as far. as pofsibic by direct 
solar light, Prof. Cornu compared the solar spectrum directly by 
means of a fluorescent eye- piece with the spectrum of iron, and 
then obtiuned, by photo^aj^hy, the exact positions of the iron 
lines which were coincident with observed lines in the solar 
spectrum, M, Cornu states that the dark absoiq)tion lines in the 
sun and the bright iron lines of the same refran^bility are of the 
same relative importance or intensity in their spectra, indicating 
the equality between the emissive and the absorbing powers 
of metallic vajxjurs ; and he thinks that we may get by 
the comparison of bright s|^ectra with the sun some rough 
approximation to the quantity of metallic vapours present 
in the absorption layers of the sun’s atmosphere. He 
draws attention to the abundance of the magnetic metals — 
iron, nickel, and magne.sium — and to the fact that these 
(substances form the composition of most meteorites. M. 
Cornu has studied the extent of the ultra-violet end of the 
spectrum, ahd finds that it is more extended in winter than in 
summer, and that, at different elevations, the gain in length of 
the spectnmi for increase of elevation is very slow, on account of 
atmospheric absorption, so that wc cannot hope greatly to extend 
the spectrum by faking elevated observing stations. The limit 
of the solar spectrum is reached very rapidly, and the spectrum 
is sharply and completely cut off at about the line U (wave- length 
294S). From photographs taken at Viesch in the valley of the 
Rhone, and at the Rlffclberg, 1910 metres above it, M. Cornu 
finds the limits to be at wave-lengths 2950 and 2930 respectively. 

In the actual absorption of bright-line spectra by the earth’s 
atmosphere, M. Cornu observed among others three bright-lines 
of aluminium, Which M, Soret calls 30, 31, and 32 (wave-lengths 
al>out 1988, 1930, and i860), and he found that 3a could 
not be seen at the distance of 6 metres ; but on using a col- 
limator and reducing the distance to metres, the Tine 32 
became visible, notwithstanding the absorption of the extra 
lens ; at I metre, line 32 was brighter than 31, and at a 
quarter of a metre 32 was brighter than either 30 or 31. 
With a tube 4 metres in length between the colUmator and 
prism ray 32 is not seen ; but when the tube is exhausted, ray 
31 gains in intensity and 32 comes into view, and gradually gets 
briefer than 31, whilst 30 changes very little during the tx- 
haiution* With the same tube he found no appreciable differ* 
ence between the absorption by air very caremfly dried and by 
moist air, and concludes that this absorption is not due to the 
vapour of water, and it follows the law of pressure of the atmo* 


sphere which shows it to be due to the whole mass or thickness 
of the air. Also, M. Soret has shown that water acts very 
differently on the two ends ofthe spectrum, distilled waterbdng 
perfectly transparent fbr the most refirangible rays, since a 
column of water of xid c.m. allowed the ray 2060 in the spec- 
trum of zinc to pass through ; on the other hand, water Is so 
opaque to the ultra-red rays that a length of i c.m. of it re- 
duces the heat spectra of metals to half their length and one 
quarter of their intenritv. 

In concluding my address, I wish to draw attention to some of 
those m^etic changes whii^ are due to tlie action of the Sunr 
and whi^ are brought about by means of the ether which 
brings to us his radiant heat and light. In his discussion oi 
the magnetic effects observed on the earth’s surface, General 
Sabine ims shown the existence of dinmal variations due to the 
magnetic action of the sun; also the magnetic disturbances, 
aurora and earth-currents, which are now again beginning to 
be large and frequent, have been set down to disturbances in 
the sun. 

Although iron, when raised to incandescence, has its power of 
attracting a magnet very greatly diminished, we have no proof 
that it has absolutely no magnetic f ower left, and with a slight 
magnetic action the quantity of iron in the sun would be suffi- 
cient to account for the diurnal variations of the magnetic 
needle. During the last few weeks I have been cn^ged in 
examining the ficlination curves for the month of March, 1879, 
which have been kindly lent to the Kew Committee by the 
directors of the Observatories of St. Petersburg, Vienna, Lis- 
bon, Coimbra, and Stonyhurst. Other curves are on their 
from more distant stations, bat have not yet been examined. 
On comparing them with the Kew curves for the fame period, I 
find the most remarkable coincidences between the curves from 
these widely-distant stations. It was previously known that 
there was a similarity between disturbances at different stations, 
and in one or two cases a comparison between Lisbon and Kew 
had been made many years ago by ScRor Capello and Prof. 
Balfour Stewart, but the actual photographic magnetic records 
from several ftations have never been previously collected, and 
so the opportunity for such comparisons had not arisen. Allow 
me to draw attention to a few of the more prominent features 
of these comparisons whicli I have made. On placing the 
declination curves over one another, I find that In many cases 
there is absolute agreement between them, so that the rate of 
change of magnetic disturbances at widely-distant stations like 
Kew, Vienna, and St. Petersburg, is precisely the same ; also 
similar disturbances take place at different stations at the same 
absolute time. It may be stated generally, for large as well as 
?maU disturbances, that the east and west deflections of the 
declination needle take place at the same time and arc of the 
same character at these widely-distant stations, 

There are exceptions to this law. Some disturbances occur at 
one or two stations and are not perceived at another station. 
Many instances occur, where, up to a certain point of time, the 
disturbances at all the stations are precisely alike, but suddenly 
at one or two stations the disturbance changes its character : for 
instance, on comparing Kew and St. Petersburg, we pet perfect 
similari^ followed by deflections of tbe needle opposite ways at 
the same instant, and in some such cases the maxima in opposite 
directions are reached at the same instant, lowing that the 
opposite deflections are produced by the same cause, and that 
me immediate cause or medium of disturbance in mch a case is 
not far off ; probably it is some change of direction or intensity 
of the earth’s magnetism arising from solar action upon it 

Generally, after an hour or two, the^ differences in the effects 
of the disturbance vanish, and the disturbances again become 
alike and simultaneous. In such coses of difference, if the curve 
tracing of the horizontal or the vertical force be examined, it is 
generidly found that, at the very siune instant of absolute time, 
with the beginning of these opposite movements there was an 
increase or a dimmution in the horizontal force, and that the 
horizontal force oontinues to change as long as there is any dif- 
ierence in the character of the declination curves. It 1 $ dear 
then from these effects that the cause or causes of magnetic dis- 
turbances are in general far distant from the earth’s sufthcei even 
when those distttihanees are large ; but that not tmfrequently these 
causes act on magnetic matter nearer to the snriace of the earth, 
and therefore at times between two plaices of observation, aha 
nearer to one than another, thus |noducleg opposite effhiCts oa the 
decHnatlon needle at those plaoes ; in soehcases the diffemees are 
probably due to changes in the emfth’s magnetic fo«ce, KoW| 
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if we imaj^e the messee of ironi nickel, and m^esium in 
the Min to retain oven a slight degree or magnetic power in 
their gmeouft staie~-'and we Imow lrom the researches of Fara- 
day t&t gases are some of them magnetic — we have a sufilcient 
oattae for all our terrestrial magnetic changes, for we know that 
these masses of metal are ever boiling up from the lower and 
hotter levels of the son's atmosphere to the cooler op{>er 
regions, where they must again form clouds to throw out their 
and heat, and to absorb the light and heat coming from the 
hotter lower regions ; then they become condensed and are 
drawn again ba^ towards the body of the sun, so forming those 
remarkable dark spaces or sun-spots by their downrush towards 
the longer levels. 

In these vast changes, w'hich we know from the science of 
ener^ must be taking place, but of the vastness of which w e 
cau^ve no conception, we have abundant cause for these 
magnetic changes which we observe at the same instant at distant 
points on the surface of the earth, and the same cause acting by 
induction on the magnetic matter within and on the earth may 
well produce clianges iu the magnitude or in the direction of its 
total magnetic force. These magnetic changes on the earth will 
ialluence the declination needles at different places, and will 
cause them to be deflected ; tlie directlou of the deflection must 
depend on the situation of the earth’s magnetic axis or the 
direction of its motion with regard to the stations where the 
observations are made. Thus both directly and indirectly we 
may find in the Sun not only the cause of diurnal magnetic varia- 
tions, but also the cause of these remarkable magnetic changes 
and disturbances over the surface of the Earth, 
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Department of Anatomy and Phyiiolo^y 

Address by F. M. Balfour, M.A., F.R.S., Vice-President 
OF THE Section 

In the spring of the present year Prof. Huxley delivered an 
address at the Royal Institution, to which he gave the felicitous 
title of “ The Coming of Age of the Origin of Species.” It is, 
as he pointed out, twenty-one years since Mr, Harwin's great 
work was published, and the present occasion is an appropriate 
one to review the effect which it has had on the progres-s of 
biological knowledge. 

There is, I may venture to say, no department of biology the 
growth of which has noX been profoundly influenced by the Dar- 
winian theory. When Messrs, Darwin and Wallace fust 
enunciated their views to the scientific world, the facts they 
brought forwfiud seemed to many naturalists insufficient to sub- 
itantiate their far-reaching conclusions. Since that time an 
overwhelming mass of evidence has, however, been rapidly 
accumulating in their favour. Facts w'hich at first appeared to 
be oppos^ to their theories have one by one been shown to 
aflbrd striking proofs of their truth. There are at the present 
time but few naturalists who do not accept in the main the Dar- 
winian theory, and even some of those who reject many of 
Darwin’s explanatioas stiU accept tlie fundamental position that 
all animals are descended from a common stock. 

To attempt in the brief time which I liave at my disposal to 
trace tibe Influence of the Darwinian theory on all the branches 
of anatomy and physiology would be wholly impossible, and I 
shall confine myself to an attempt to do so for a small section 
only. There is perhaps no department of biology which has 
been so revolutionised, if I may use the term, by the theory of 
animal evolution as that of Development or Embryology. The 
reason of this is not far to seek. According to the Darwinian 
theory the present order of the organic world has been caus^ by 
the action of two laws, known as the laws of heredity and of 
variation. The law of h«:edity is faxniUarly exemplifi^ by the 
wt^^dcaown fact tlwt oflbprlUg resemWe their- parents. Not 
wily, however, do the of^pring belmig to the same species as 
their parenU* but they inhmit the indiridital peciUi^^^ of their 


rion la ihe &ct that the charaeters, which display themselves at 
eome speeial period in the life of the parent, are acquired by the 
offspring at a corresponding period. Thus» In many birds the 
enales have a special plumage tn the adult state. The male off* 


spring is not, however, born with the adult plumage, but only 
acquires it when it becomes adult 

The law of varlatbn is in a certain sense opposed to the law 
of hererlity. It asserts that the resemblance which ofikpring 
bear to their parents is never exact. The contradiction between 
the two laws is only apparent. AU variations and modifications in 
an organbm are directly or indirectly due to its etwironments ; that 
is to say, they are cither produced by some direct influence acting 
upon the org^Ism itself, or by some more subtle and mysterious 
action on its parents ; and the law of heredity really asserts that 
the offspring and parent would resemble each other if their en- 
vironments were the same. Since, however, this Is never the 
case, the offspring always differ to some extent from the patents. 
Now, according to the law of heredity, every acquired variation 
tends to be inherited, so that, by a summation of small changes, 
the animals may come to differ from their parent stock to an 
indefinite extent 

We are now in a position to follow out the consequences of 
these two laws in their bearing on development. Their applica- 
tion will best be made apparent by taking a concrete example. 
Let us suppose a spot on the surface of some very simple or- 
ganism to become, at a certain period of life, pi^ented, and 
therefore to be especially sensitj vc to light. In the offspring of 
this form the pigment-spot will reappear at a corresponding 
period ; and there will therefore be a period iu the life of the 
offspring during which there is no pigment-spot, and a second 
period in w bich there is one. If a naturalist were to stu<^ the 
life-history, or, in other words, the embryology, of this form, 
this fact about the pigment-spot would come to his notice, and 
he would be justified, from the laws of heredity, in concluding 
that the species was descended from an ancestor without a plg- 
ment-spot, because a pigment-spot was absent in the young. 
Now, w e may suppose the transparent layer of skin above the 
pigment-spot to become thickened, so as gradually to form 
a kind of lens, which would throw an im^e of external objects 
on the pigment-spot. In this way a rudimentary eye might be 
evolved out of the pigment -spot, A naturalist studying lire em- 
bryology of the form with this eye would find that the pigment- 
spot was formed before the Icn.s and he w'ould be justified in 
concluding, by the same process of reasoning as before, that the 
ancestors of the form he was studying first acquired a pigment- 
sp.')t and then a Ichs. We may preture to ourselves a series of 
feteps by which tlie simple eye, the origin of ivUich I have traced, 
might become more complicated ; and it is easy to see how an 
embryologbl studying the actual development of this complicated 
eye would lie able to unravel the process of its evolution. 

The general nature of the methods of reasoning employed by 
embryologists, who accept the Darwinian theory, is exemplified 
by the instance just given. If this method is a legitimate one, 
and there is no reason to doubt it, we ought to find that animaU, 
in the course of their development, pass through a scries of 
stages, in each of w hich they resemble one of their remote an- 
cestors ; but it U to be rcmcmlicred that, in accordance with the 
law of variation, there is a continual tendency to change, and 
that the longer this tendency acts the greater will be the total 
effect. Owing to this tendency we should not expect to find a 
perfect resemblance betw^een an animal, at different stages of its 
growth, and its ancestors ; and the remoter tlie ancestors, the 
lens close ought the resemblance to be. In spite, however, of 
this limitation, it may be laid down as one of the consequences 
of ihc law of inheritance that every animal ought, in the course 
of its individual development, to repeat with more or less fidelity 
the history of its ancestral evolution. 

A direct verification of this proposition is scarcely possible. 
There is ample ground for concluding that the forms firom which 
existing animals ai-e descended have in most instances perished ; 
and although there is no reason why tliey should not have been 
preserved in a fossil state, yet, owing to the imperfection of the 
geological record, palseontcdogy is not so often of service as 
might have been hoped. 

While, for the reasons just stated, it is not generally j^ssible 
to prove by direct observation that existing forms in their em* 
bryonic state repeat the characters of their ancestors, there is 
another method which the truth of this proposition con be 
approximately verified. 

A comparison of recent and fossil forms sliows that there are 
actually living at we present day represenUtives of a consider- 
able proportion of the groups which have in previous times 
existed on the globe, and there are therefore fonns allied to the 
ancestors of those living at the present day, though not actually 
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tUe^tamie species. If therefore H cait be ^owa that the embrj^o^ 
of existing forms pass through, stages in which they have the 
ehoeaeters of more primitive cgncupSi a su^cient proof of Ottr 
proiposition will have been given. 

such ishften the case is a welMtnown fact, and was even 
known before the publication of Darwin*8 works. Von Baer, 

I lie greatest emtn^ologist of the century, wlio died at an advanced 
age imt a few* years ago, discussed the proposition at consider- 
able,Obii|th in a work published between the years 1830 and 
1846. He came to the conclusion that the embryos of uigher 
forms never actually resemble lower forms, but only the em- 
bryos of lower forms; ajid he further maintained that such 
resemblances did not hold at aU, or only to a very small extent, 
beyond die limits of the larger ^oups. Thus he believed that^ 
though the embryos of Vertebrates might agree amongst them- 
iidlvcs^ there was no resemblance between them and the embryos 
of any invertebrate group. We now know that these limitations 
of von Baer do not hold good, but it is to be remembered that 
the meaning nm attached by embryologists to such resemblances 
was quite unknown to him. 

These preliminary remarks will, I trust, l>e sufficient to de- 
monstrate how completely modern embryolomcal reasoning is 
dependent on the two laws of inheritance ana variation, which 
constitute dm keystones of the Darwinian theory. 

Before the appearance of the ** Origin of Species many very 
valuable embrymogical investigations were made, but the facts 
discovered were to their authors merely so many ultimate facts, 
which admitted of being classified, but could not be explained. No 
explanation could be odered of w'by it is that animals, instead of 
developing in a simple and straightforward way, xmdergo in the 
course of their growth a series of complicated changes, during 
whidi they often acquire organs which have no function, and 
which, after rentaining visible for a short time, dkappear without 
leaving a trace. 

No explanation, for instance, could t>e offered of why it is that 
a frog in the course of its growth has a ^tage in which it breathes 
like n fish, and then why it is like a newt vith a long tail, which 
gradually becomes absorbed, and finally disappears^ To the 
Darwinian the explanation of such facts is obvious. The stage 
when tlie tadpole breathes by gills is a repetition of thesis^ 
when the ancestors of the frog had not advanced in the scale of 
development beyond a ftsh, while the newt dike stage implies 
that the ancestors of the frog were at one time organised very 
much like the newts of to-day. The explanation of such facts 
has opened out to the embryologist quite a new series of pro- 
blems. These problems may be divided into two main groups, 
technically known as those of phylogeny and those of organo- 
geny. The problems of phylo^ny deal with the genealogy of 
the animal kingdom. A complete genealogy would form what 
is known as a natural classification. To attempt to form such a 
classification has long befcn the aim of a large number of natu* 
ralists, and it has frequently been attempted without the aid of 
cmbryolojpf. The statements made in the earlier part of my 
address cfearly show how great an assistance embryology is 
capable of giving in phylogeny ; and as a matter of fact embry- 
ology has been during me last few years vciy widely employed 
in all ihylogenetie questions, and the results which have been 
arrived at have in many cases been vcjy striking. To deal with 
these resuUs in detail would lead me Into too technical a deport- 
ing of my subject ; but I may point out that amongst the more 
striking of the results obtained mtirefy hy embryologwal methods 
is the demonstration that the Vertebrata are not, as was nearly 
universally believed by older naturalists, separated by a wide 
gulf horn the Invertebrata, bat that there is a group of animals, 
known a# the Asoidians, formerly united with the Invertebrala, 
which are now universally placed with the Vertebrata, 

■ The discoveries recently made in organogenyy or the genesis of. 
organs, have been quite as striking, and in many respects even 
moire interesting, than those in phylc^ny, and I proj^se devot- 
ing the remainder of my address to a history ot results vrhfoh 
have been arrived at with reference to the origin of the nervous 
system. . 

To render dear the nature of these results I must say a few 
words AS to the structure of the animal bmly, Ihe body is 
always built of certain pieces of protoplasm, which are techni- ; 
cally known to biologists as cells. The siamleat organhms dre i 
composed either of a single piece cf this kind, or of several : 
similar pieces loosdy aggmgaM tcfe^ Each of these pieces 
or ^ts is capable of digesting atid aasimllating food, and of' 
respiring j it can execute moVdnents, and Is sensitive to extw*! 


stimidi, Olid Oau^ itself ^ AU the functions M h|^tr 

anisisds ' CAn/ fo in this single ceU, 

lowly-oigaiissed loms are known to naturalists m the BiwtOtKM^ 
All oilier animals Ore also composed of cells, but these cOUs orO no 
longer complete organisms in themselvea. Ihey exhibit a divi^ > 
slon of labours some carrying On the work of digestion | some; 
wMch we call nerve-cells, reedvijm and conducting etinmUt 
some, which we ooU muscle-oeftsi oUering their form-— in foct; 
contracting in one direction— under the action of the stbmiU 
brought to them l>y the aerve-cells. In most cases a number of 
cells with the same function are united together, and thus con* 
stitute a ti!>sue. Thus the cells which carry on the^ work of 
digestion form a lining membrane to a tube or sac, and constltate 
I a tissue known as a secretory epithelium. The whole of the 
animals with bodies composed of definite tissues of this kind ore 
known as the Metazoa. , 

A considerable number of early developmental processee are 
common to the whole of the Metazoa. 

In the first place every Metazooa eoimn^soes its exiatence os a 
simple cell, in the sense above defined ; this cell is known as the 
ovum. The first developmental process which takes place con - 
I sists in the division or Begmentation of the single cell into ft 
number of smaller cells. The cells then arrange themselves Into 
two groups or layers known to cmbiyologists as the primttry 
gmninal layeti. These two layers are usually placed one within 
the other round a central cavity. The inner of the two is called 
the hypoblast, the outer the epibkigt. The existence of these 
two layers in the embryos of veftebrated animals was made out 
early in the present century by Pander, and his observations were 
greatly extended by ron Baer and Kemak. But it w'as sup^wtsccl 
that these layers were confined to vertebrated animals. In the 
year 1849, and at greater length in 1859, Huxley demonstrated 
that the bodies of all the polype tribe or Ccolcntcrata— that is to 
say, of the group to which the common polype, jelly-fish, and 
the sea-anemone belong— were conrposed of tw^o layers of cells, 
and stated that in his opinion these two layers were homologous 
with the epiblast and hypoblast of vertebrate embryos. This 
very brilliant discovery came before its time. It fell upon barren 
ground, and for a long time bore no fruit. In the year i860 a 
young Kussian naturalist named Kowalevsky began to study by 
special histological methods the development of a number oSf 
invertebrated forms of animals, and discovered tlut at an early 
stage of development the bodies of all tliese animals were divided 
into germinal layers like those in vcrtcl>rateB. Biologists w‘ere 
not long in recognising the importance of these discoveries, and 
they formed the basis of two remarkable essays, one by our own 
countryman, Prof. I.ank ester, and the other by a distinguished 
German naturalist, Prof, Haeckel of Jena. . ^ 

In these essays the attempt was made to show that t the 
stage in development alreadyrspokcn of, in which the cells are 
arranged in the form of two layers inclosing a central cavity, kaa 
an anccRtrol meaning, and that it is to be interpreted to signify 
that all the Metazoa are descended from an ancestor which had 
a more or less oval form, with a central digestive cavity provided 
with a single opening, serving both for the introduction of food 
and for the ejection of indigestible substances. The body of 
this ancestor was supposed to have been a double-walled sac 
formed of an iimcr teyer^ the hypoblast, li»^ the digesrive 
cavity, and an outer layer, the epiblast. To this form Hae^el 
gave ihc name of gastrwa or gastnda. ' 

There Is every reason to think that l4aikester and Haeckel uveiw 
quite justified in concluding that a fcarm more or less lika that 
just described was the anew rior of the Metazoa j hut the furthw 
speculations oontofoed In their essays as to the origin ^df thin 
form frtwn the Protozoa can only be regarded os suggestive 
feelers, which, however, have been of great importance hz 
stimulating and direotiag embryological research. ^ It iff, more^ 
over, very doubtftd wheuier there are to be found in the develop*- 
numtal histories of most animals any traces of this gastitea 
ancestor, other than the fact of their paasing through a stage iti ' 
whfoh the «cUs are divided into two germhud lavetau ^ ^ ^ 

The key to the nature of the two germinal Iiwefs is do be 
found in Hailey's compaiftson between Stem, and the two lapere 
in the fresh^^ater polype and riie' Sca«ftil^BsOne«v The epiblast 
is the primitive skin, ana the bypohhiit fo the priinkive epm 
: w»U or the- aHmentaSfy -tracts ■ - . v ^ ■ ” 

in the whole of TO polype gn)iro, w CkieleiifM’eta^ to 
remolzts through life comp^ed of the two layers, 
recogttised as hOTOloTOs wkh te 
VitWbrita ; but in dm tWid 
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kferv kesoblMti «furly ttiftlce« itfi nppeAmnce llie^ :^iick^^ .jptttches become ^duitUy d^tach'ed frbk tW 

ikttmAthe i#o^pHit»ity^ The ucwsoblast orieiiwite^ es a surface, remaibiti^ covered over by a kyer ef skin; TH^y thpn 

diifiet^tiatiofk ef ene er < cl bbth the |yrlmary germiial layers \ constitute the eupracesopha^eal gfaugUa ; but they iform uot . only 
bdt alihou^ the different views which have been held as to dts the ganglia, but also the thabdons or retinal eletticnte of thb eye 
mode of nri^n fbmi an important section of the history of — the parts in fact Which corre^ond to the rods and cones In 
recent embryologlcal investigations, I must for the moment our ow retina. The layer of emdermis or s"kln SjvhijC^ lies 
comSne miysmf to saying tlwt from this layer there’ take their immediately above the suprace^hagcal ganglia becomes 
odgin-^^the whole of the muscular system, of the vascular dually converted Into the rmraotive mwia of the crttstacCah eye; 
sy^Eem, and of that connective* tissue system which forms the A cuticle which lies on its surface forms the peculiar facets on 
interaai skeleton, tendons, and other parts. the surface of the eye, which are known as the coimeal lenses, 

We have sOen that the epiblast repre^^ents the skin or epi« while the cells of the epidermis give rise to Icnsdike bodies 

dermis of the simple sac*! ike ancestor common to all the known as the crystalline cones. 

Metaaoii. Jb all the higher Metazoa it gives rise, as might be It would be easy to quote further Instances of the same kind, 
expected, to the epidermis, but it gives rise at the same time to but I trust that the two which I have given ^11 be sufficient to 
a number of other organs ; and, in accordance with the principles show the kind of relation which often exto between the or^ns 
laid down in tlie earUer part of my address, it is to be concluded of special s^nse, especially those of vision, and thc^ central 
that the Pagans so derived have been fortned as diferesitiaiions of the nervous system. It might nave been anticipated d prioH that 
primitive epidermis. One of the most interesting of recent organs pf special sense would only appear in 'Un|ina& provided 
eihbryological diiKioveries is the fact that the nervous sydem is, with a well developed ccnlrsd nervous system. This, howUver, 
in alt but a very few doubtful cases, derivecl from tivc epiblast. is not the case, Siiecial cells with long delfcatU Mrs, which 
This fact was made* but for vertebrate animals by the great arc undoubtedly highly sensitive structures, are present in 
embryologist Van Baer ; and the Russian naturalist Kowalcvsky, animals in which as yet nothing has been found which could bU 
to whose researches I have already alluded, showed that this called a central nervous systeUi; and there Is evo^ reason to 
was true for a large number of invertebrate animals. The think that the organs of special sense originated With 
derivation of the nervous system from the epiblast has since the central nervous sysmm. It is probable that in the sitUpleMt 
bebn made out for a suifTicicnt number of forms satisfactorily to organisms the whole body is sensitive to light, but that with the 
establish the generalisation that it is all but universally derived appearance of pipncnt-cells in certain ports of the body, the 
from the cpibUfet, sensitiveness to %ht became localised to the areas whci’o the 

In any animal in which there is no distinct nervous system it pigment-cells were present. Since, however, it was necessary 
is obvious that the general surface of the body must be sensitive that stimidi receiveu by such organs ‘should be commutiiaatea 
to the action of its surroundings, or to what are technically to other parts of the body, some of the epidermic Cells 
called stimuli. We know cxpenmentally that this is so in the in the neighbourhood of the pigment-spotS, which were at 
case of the Protozoa, and of some very simple Metazoa, such as first only sensitive, in the same manner aS other cells Of the 
the fresh-water Polype or Hydra, where there is no distinct epidermis, became gradually differentiated into special hCrve* 
nervous system. The skin or epidertnis of the ancestor of the cells. As to the details of this differentiation, embryology 
Metazoa was no doubt similarly sensitive; and the fact of the docs npt as yet throw any great liglU ; but fVom the study 
nervous system being derived from the epiblast implies that the of comparative anatomy there are grounds for thlnkirig tlwt 
fmmtionft of the central nervous system, which were originally it was somewhat as follows: — Cells placed on the surface sent 
taken by the whole skin, became gradually concentrated in a protoplasmic processes of a nervous nature inwards, which 
special part of the skin wliich was step by step removed from came into connection with nervous processes from similar cells 
the snrface, and finally became a well -defined organ in the placed in other parts of the body. The cells with silch pro- 
interior of the body, cesses then became removed from the surface, forming a deep 

What were the steps by which this remarkable process took layer of the epidermis below the sensitive cells of the organ of 
place? How has it come about that there arc nerves passing vision. With these cells they remained connected by proto- 
from the ccnti-al nervous system to all parts of the skin, and plasmic filaments, and thus they came to form a thickenirig of 
also to the muscles? How have tlic arrangements for reflex the epidermis underneath the organ of vision, the cells of which 
actions arisen l)y which stimuli received on the surface of the received their stimuli from those of the organ of vision, and 
body arc carried to the central part of the nervous system, and transmitted the stimuli so received toother parts of the body. Such 
ore thence transmitted to the appropriate muscles, and cause a thickening would obviously be the rudiment of a centml nerVous 
them to contract ? All these questions require to be answered system, and it is easy to see by what steps it nlight become 
before we can be said to possess a satisfactory knowledge of the gradually larger and more important, and might gradually travel 
orij^n of the nervous system. As yet, however, the knowledge inwards, remaining connected with the sense-organ at the outface 
of these points derived front embryology is imperfect, although by protoplasmic laments, which would then constitute hems, 
there i« every hope that further investigation will render it less The rudimentary eye would at first merely consist partly bf cells 
go ? Fortunately, however, a study of comparative anatomy, sensitive to light, and partly of optical structures constituting the 
espetflally that of the Coelentcrata, fills up some of the gaps left Icn*?, which would throw an image of external objects upbn it, 

bur study of embryology. and so convert the whole structure into a true organ of vision. 

From efiabryolo 0 r we leam that the ganglion- cells of the It has thus come about that, in the development df the indi- 
central part of the nervoits system are originally derived from vidttal, the retina or seasitive part of the eye is first formed tn 
the simple undifferentiated epithelial cells of the surface of the connection with the central nervous system, while the lenses of 
body. We further learn that the nerves are out -growth? of the , the eye arc independently evolved from the epidermis at a' later 
central nervous Byatcm. It was supposed till quite recently that period, 

the nerves in Venebf ate? were derived from parts of the middle Tire general features of the origin of the nervoufe i^tem 
layer or mettOblast, and that they only became secon- which have so far been made out l)y means of the study of 
dariiy connected Wie the Central nervous system. Ihis is now embryology are the following . 

known not tO^ be theta?e; but the nerves are formed as processes i. That the nervous system of the higher Metazoa has been 
the 'central part of the nervous aystem. developed in the course of a lone series of generations by a 

Ahdmer Important fact shown by embryology is that the groduw process of differentiation or parts of the epidermis, 
oernm nervotte sysmm, add percipient poitidn of the organs of a. That part of the central nervous system of many forms 
i^eNsial "^nscj' ate of^ fdbmed foom same i>art of the arose as a loCal Collection of nem-cells iti the epidermis, In the 
j«imidye epidermis, Thtt% in ourselves apd in other vertdhrate ncIghbburhoCd of rudlmeiUaiy organs of vision, . 

animals the xensitiVe part of the Mmvn as the retina, is 3 , That gauglibn-cells have been evolved from simple epi- 
formed from two lateru lobe? of the fmUt part of the primitive th^l cells of Ihc epidermy. 

brain. The cryridime lens and of the eye ore, however, 4 . Thit th^ prxniitivc tierve? Were outgrowths of the . Original 
subsequently formed ftmm^/sklf ,, , , ■ . ganglion and that the' nerves of the higher fomis'are 

The same Is true itor the ^culkw. eyes of crabs or formed as Oul^owths of the central nervous system. 

CftJtifcacto^. The Imptoanr pert^ o^^ centml nervous Th^ jpoint# ott which embryology has hot yet thrown a 
system of these anittwds is me shPfnC^phageal ganglia, often satisfactory Mht are . 

khdwh twth^ I. The steps W Which the protoplasms 

tsvo tMiiatmwa pat<^ of at tii'lfeimk emt of the body, primitive epidermfe cells, became utmed tt^ethei^'ao 4? 'to form 



420 NAT^MM 3 , 


^ network of nerve-fibres, placing the various parts of the body 
in nw^ous communication. 

2 , The process by which xterves became connected with 
nmsdes, so that a stimulus received by a nerve-cell could be 
ocuntsmuicated to and cause a contraction in a muscle. 

Kecent investigationg on the anatomy of the Coelenterata, 
es^ially of jelJy-lish and sea-anemones, have thrown some 
bmit on these points, although tliere is left much that is still 
obscure. 

In our ovm country Mr. Ronianes has conducted some inter- 
esting physiological experunents on lhe.^e forms j and Prof. 
Scluuer has made some Important histological investigations 
upon them. In Germany a series of interesting researches have 
also been made on them by Professors Kleineubeig, Claus, and 
£imer, and more especially by the brothers Hertwig, of Jena. 
Careful histological investigations, especially those or tlie last- 
named authors, have made us acquainted witli the forms of 
some very primitive types of nervous system. In the common 
sea-anemones there are, for instance, no organs of special sense, 
and no dc/inite ccutr^ nervous system. There are, however, 
scattered throughout the skin, and also throughout the lining of 
the digestive tract, a number of specially modified epithelial cells, 
which are no doubt delicate organs of sense. They are provided 
at their free extremity with a long. hair, and are prolonged on 
their inner side into a fine process which penetrates the deeper 
part of the epithelial layer of the skin or digestive wall. T^ey 
eventually join a fine network of protoplasmic fibres which 
forms a special layer immediately within the epithelium. The 
fibres of . this network are no doubt essentially nervous. In 
addition to fibres there are, moreover, present in the network 
cells of the same cliaractcr as the multipolar ganglion-cells in 
the nervous system of Vertebrates, and some of these cells 
are characterised by sending a process into the superjacent 
epithelium. Such cells are obviously epithelial cells in the act 
of becoming nerve-cells ; and it is probable that the nerve-cells 
are, in fact, sense-cells which have travelled inwards and lost 
their epUhcUal character. 

There is every reason to think that the network just described 
is not only continuous with tlic sense-cells in the epithelium, 
but that it is also continuous with epithelial cells which are 
provided with muscular prolongations, The nervous system 
thus consists of a network of protoplasmic fibres, continuous on 
the one hand with sense-cclLi in the epithelium, and on the other 
with muscular cells. The nervous network is generally distri- 
buted both beneath the epithelium of the skin and that of the 
digestive tract, but is especially concentrated in the disk-like 
r^ion between the mouth and tentacles. The above observa- 
tions have thrown a very clear light on the characters of the 
nervous system at an early stage of its evolution, but they leave 
unanswered the questioits (i) how the nervous network first 
arose, and ( 2 ) how its fibres became continuous with muscles. 
It is probable that the nervous network took its crig^u from 
processes of the sense -cells. The processes of the different cells 
probably first met and then fused together, and becoming more 
arborescent, finally gave rise to a complicated network, 

The connection between this network and the muscular cells 
also probably look place by a process of contact and fusion. 

Epithelial cells with muscular processes were discovered by 
Kleinenbcrg before epithelial cells with nervous processes were 
known, and be suggested that the epithelial part of such cells 
was a sense-organ, and that the connecting part betweem this 
and the contractile processes was a rudimentary nerve. This 
ingenious theory explained completely the fact of nerves being 
continuems with muscles ; but on the further dUcoveries being 
made which 1 have just described, it became obvious that this 
theory would have to be abandoned, and tliat some other 
explanation would have to be given of the continuity between 
nerves and muscles. The hypothetical explanation just offered 
U that of fusion. 

It seems very probable that many of the epithelial cdU were 
originally prontfed with processes, the protoplasm of which, 
like that of the Protoaoa, carried on the functions of nerves and 
muscles at the same time, and that these processes united 
amongst themselves into a network. By a process of differen- 
tiation parts of this network may have become specially con- 
tractile, and other parts may have lost their contractility and 
become solely nervous. In this way the connection between 
nerves and muscles might be eaplaitiM, and this h^theris fits 
in very well with the condition of the neuro-muacular system as 
we find it in the Coelcntcrata. 


The nervous system of the higher hletaxoa apnears then to 
have originated from a differentiation of some of the superfioial 
epithelim cells of the body, though it is posuble that some parts 
or the system may have hem formed by a differentiation or the 
alimentary epithelium, llie colls of the epitlielium were most 
likely at tlm same time contractile and senso^, and the differen- 
tiation of the nervous system may very probably have com- 
mence, in the first instance, from a specialisation in the 
function of part of a network formed of neuro-muscular pro- 
longations of epithelial cells. A simultaneous differentiation of 
other parts of the network into muscular fibres may have led to 
the continuity at pr^nt obtaining between nerves and muscles. 

Local differentiations of the nervous network, which was no 
doubt distributed over the whole body, took place on the 
formation of organs of special sense, and such differentiations 
gave rise to the formation of a central nervous system. The 
central nervous system was at first continuous with the epidcimis, 
but became separated from it and travelled inwards. Ganglion - 
cells took their origin from sensory epithelial cells provided with 
prolongations continuous with the nervous network. Such 
epithelial cells gradually lost their epitheUnl character, and 
finally became completely detached from the epidermis. 

Nerves, such as we find them in the higher types, originated 
from special differentiations of the nervous network, radiating 
from the parts of the central nervous system. 

Such, briefly, is the present state of our knowledge os to the 
genesis of the nervous system. 1 ought not, however, to leave 
this subject without saying a few words as to the hypothetical 
views which the distinguiSedievoJutlonist Mr. Herbert Spencer 
has put forward on this subject in his work on Psychology. 

For Herbert Spencer nerves have originated, not as processes 
of epithelial cells, but from the passage of motion aloi^ the lines 
of least resistance. The nerves would seem, according to this 
view, to have been formed in any tissue from the continuous 
passage of nervous impulses through it, ** A wave of molecuUr 
disturbance,” he says, ** passing along a tract of mingled colloids 
closely allied in composition, and isomerically transrorming the 
molecules of one of them, will l>c apt at the same time to form 
some new molecules of the same type,” and thus a nerve becomes 
established. 

A nervous centre is formed, according to Herbert Spencer, at 
the point in the colloid in which nerves arc generated, where a 
single nervous wave breaks up, and its part-s diverge along 
various bnes of least resistance. At such points some of the 
nerve-colloid will remain in an amorphous state, and as the wave 
of molecular motion will there be checked, it will tend to cause 
decompositions amongst the unarran^ molecules. Tire de- 
compositions must, he says, cause additional molecnlar motion 
to be disengaged ; so that along the outgoing lines tlierc will be 
discharged an augmented wave. Thus there will arise at this 
point something liaving the character of a gimglion corpuscle.” 

These hypotheses of Herbert Spencer, which have been widely 
adopted in this country, are, it api)cars to me, not borne out 

the discoveries to which I have called your attention to-day. 
The discovery that nerves have been developed from processes of 
epitheliai cells, gives a very different conception of ^elr genesis 
to that of llcrbert Spencer, which makes them orijfinate from 
the passage of nervous impulses through a tract of nnngled col- 
loids ; while the demonstration that ganglion -cells arose as epi- 
thelial cells of special sense, which have travelled inwards from 
the surface, admits still of a rccondliation with Herbert 
Spencer’s view on the same suWeet. 

Although the present state of our knowledge on the genesis of 
the nervous system is a great advance on that of a few years ago, 
there is still nmch remaining to be done to make it complete. 

The subject is well worth the attenUon of the mor^ologtst, 
the physiologist, or even of the psychologist, and we must not 
remain satisfied by filling up the gaps in our knowledge by such 
hypotheses as I have been compell^ to frame. New methods 
of research will probably be required to grapple with the 
problems that are still unsolved but when we look back and 
survey what has been done in the past, there can be no reason for 
mistrusting our advance in the future. 

of AfUkrop^^i^ 

ADDRESS BY F, W. RudLRR, F.G.S., VtCR-PRlSIDENT OF 
THE Section 

After referring to the ethnoloffioaBy mixed sute of the 
populatbn of South Wales, Mr* Kudter went on^What then 
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the ethnical relatione of the typical n.an of South 

Wales? 

Nine people out of every ten to whom this question might be 
addressed wotild unhesiUtti^y answer that the true Wel^ are 
Celts or Kelts.^ And they would seek to justify their answer by 
a eotthdent appeal to the Welsh langua^. No one has any 
doubt about thepositlon of this language as a member of the 
Keltic ^mily. Ine Welsh and the Breton fall naturally together 
oa living members of a group of languages to which Prof. Rhys 
applies the term Brytkonic^ a group which also includes such 
fossil tongues as the old Cornish, the speech of the Strathclyde 
Britons, and possibly the language of the Piets and of the Gauls, 
On the other hand, the Gaelic of Scotland, the Irish, and the 
Manx arrange themselves as naturally in another group, which 
Prof. Rhys distinguishes as the Goldtlk branch of the Keltic 
stock,* But does it necessarily follow that all the people? who 
are closely linked together by speaking, or by having at some 
time spoken, these* Keltic languages, are as closely linked to- 
gether by tics of blood ? Great as the value of language unques* 
tionably is as an aid to ethnological classification, are we quite 
safe in concluding that all the Keltic-speak it^ peoples are one in 
race ? 

The answer to such a question must needs depend upon the 
sense in which the anthropologist uses the v ord Kelt. History 
and tradition, philology and ethnolo^, arch«eology and cranio- 
logy, have at different times given widely divergent definitioasof 
the term. Sometimes the word has been used with such elasticity 
as to cover a multitude of peoples who differ so widely one from 
another in physical characteristics that if the hereditary persist- 
ence of such qualities counts for anything, they cannot possibly 
be referred to a common stock. Sometimes, on the other hand, 
the word has been so restricted in its definition that it has actually 
excluded the most typical of all Kelts — the Gaulish Kelts of 
Caesar, According to one authority the Kelt is short, according 
to another tall; one ethnologist defines him as being dark, 
another as fair ; this oraniolc^ist finds that he has a long skull, 
while that one declares that his skull is short. It was no doubt 
this ambiguity that led so keen an observer as Dr. Beddoe to 
remark, nearly fifteen years i^o, that “Kelt and Keltic are 
terms which were useful in their day, but which have ceased to 
convey a distinct idea to the minds of modern students.” ® 

No anthropologist has laboured more persistently in endea- 
vouring to evoke order out of this Kellie chaos than the late Paul 
Broca. What, let us ask, was the opinion of this distinguished 
anthropologist on the Keltic question?* Prof. Broca always held 
that the name of Kelt should be strictly limited to the Kelt of posi- 
tivc history — to the people, or rather confederation of peoples, 
actually seen by Cicsar in Keltic Gaul— and, of course, to their 
descendants in the same area. Every schoolboy is familiar with 
!he epitome of Gaulish ethnology given by Julius in his opening 
chapter. Nothing can be clearer than his description of the 
tripartite division of Gaul, and of the separation between the three 
peoples who inhabited the country — the Belgre, the Aquitani, and 
the Celt:e. Of these three peoples the most important were those 
whom the Romans called CaUi^ but who called themselves, as 
the historian tells us, Cdtm, The country occupied by the Keltic 
population stretched from the Alps to the Atlantic in one direc- 
tion, and from the Seine to the Garonne in another ; but it is 
dhffitcult to find any direct evidence that the Kelts of this area ever 
crossed into Britain. Broca refused to apply the name of Kelt 
to the old inhabitants of Belgic Gaul, and as a matter of course 


* Whether thte word should be written Celt or Kelt seems to be a matter 
of scientific indifference. Probably the balance of opinion among ethno- 
logists is m the direction of the former rendering. Neverthelessit must bo 
borne in mind that the word “ceU'* is so commonly used nowadays by 
writers on prehistoric anthropology to dMignaie an axe-head, or some snch 
wea^m, whether of metal or of stone, that it is obvtotisly desirable to make 
the dtffereaoe between the archseotogical word and the ethnological term ns 
rieW as po^ble. If ethtiologbu persist in writing “Celt." the two words 

of an Inutal, and when spoken are absolutely 
shall therefore write, as a matter of expediency, 
be true, as Mr. Knight Watson has pointed out, that 
r for ustng dbe word “ celt " as the name 

ofa it » tem late jn the day to attempt to oust so deeply-rooted 

a word from the vocabulary of the arohseoli^s. 

• ‘‘LMttttM on W,lrt riiJloIonr," brjohn Rhy., M.A., red .dilion, 
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this vexed que»- 


^ Soc. tom, vol, il tm, p. J48. 

* ^ Pffeojpel conthbtttions to 

t. y. p. iS 7 : dsaCeltes," tW, 9 9^, t. ix.> 66a ; 

Jei Teates mlatifo aux dans le 0 |»fld«ri 8 iretagiie," “ 

p. ^ j “ U Race Celtique. aneten^ei modeme," 
f- ik p, 57^ Mgi “lUohercW eigrBRthnolo^ de ta Fn 
Soc. AomfUpi, 1. 1. p. If , 


i," a #6r. t. xii. 
Fraace,“ A/Bm, de la 


he dented k to any of the iuhahitauta of the British Isles. 
Writing as late as 1877, in full view of all the aiguments which 
bad been adduced against bis opinions, he still said; ^*Je con- 
tinue i soutemir, jusqu’k preuve du contraire, ce qu^*-tti avance il 
y a douse, ansdimfi notre premiere discussion sur les Cdtes, savoir, 
qu*il n^existe aiictme preuve, qu’on ait constatd dans les lies- 
Britanniques ^existence d'un peuple portant le nom de Celtes.*’* 

Nevertheless, in discussing the Keltic question with M. Hemi 
Martiit, he admitted the convenience, almost the propriety, of 
referring to ell who spoke Keltic lanptages as /Ce/tic peoples, 
though of course he would not hear of their bel^ called Kdts* 
“ On pent tr^ bien les nommer les peuples critiques. Maia il 
est enti^rement faux de les apprier lea CdkSt comme on le frit 
81 souvent." * As to the eminent historian himself, I need hardly 
say that M. Martin adheres to the popular use of the word Kelt, 
and even goes so far as to speak of the county in which we are 
now assembled as “le Glamorgan, le pays aujourcVhui le plus 
critique de TEurope.” ^ 

Whether we use the word Kelt in its wide linguistic sense or 
in the narrower sense to which it has been reduced by the French 
anthropologists, it Is important to remeiuber that the Welsh do 
not desigriate, and never have designated themselves by this 
term or by any similar worth Their national name is Cymty^ 
the plural of Cymro^ My former colleague, the Rev. Prof, 
Silvan. Evans, kindly informs me that the most probable deriva- 
tion of this word is from cyd' (the d being changed to fn for 
assimilation with the following like the n of its Latin cognate 
coiC\ and hro-^ “country,” the old form of which is brog^ as 
found in AUobrcga^ and some other ancient names. The 
meaning of Cymry is therefore “ fellow-countrymen, ” or com- 
patriots. Such a meaning naturally ‘ suggests that the name 
must have been assumed in consequence of some foreign in- 
vasion — ^possibly when the Welsh were banded together against 
either the Romans or the English. If this assumption be 
correct it must be a word of comparatively late origin. 

At the same time, the similarity between Cymry and 
the name of those dreau foes of the Romans 
whom Marius eventually conquered — is so dose as to^ natu 
rally suggest a common origin for tlie two names, if not 
for the j>copIe who bore the names.* The warlike Cimbri 
have generally been identified with the people who inhabited 
the Cimbric peninsula, the Chtrsonesus Cimhrica^ now called 
Jutland. Whether they were connected or not with the 
Kimmerioi^ who dwelt m the valley of the Danube and in 
the Tauric Chersonesus or Crimea^ is a wider question vdth 
which we are not at the moment concerned. As to the ethnical 
relations of the Cimbri, two views have been current, the one 
regarding them as of Germanic, the other as of Keltic stock. 
Canon RawHnson, in summing up the evidence on both sides, • 
believes that the balance of opinion inclines to the Keltic view,® 
These Cimbri are described, however, as having been tall, blue- 
e^cd, and yellow- or flaxen-haired men. Can we trace anything 
like these characters in the Cymry? 

All the evidence which the ethnologht is able to glean from 
classical writers with respect to the physical characters and 
ethnical relations of the ancient inhabitants of this country may 
be put into a nutshell with room to spare. The exceeding 
meagreness of our data from this source will be admitted by any 
one who glances over the passages relating to Britain which are 
collected in the “Monumenta Historica Britannica,” As to the 
people in the south, there is the wriUknown statement in Csesar, 
that the maritime parts of Britain, the southern parts which he 
personally visited, were peopled by those who bad crossed over 
from the Belgrc, for what purpose we need not inquire. Of the 
Britons of the interior, whom he never saw, he merely repeats a 
popular tradition which represented them as aborigines.® They 
may, therefore, have been Keltic tribes, akin to the Celtl or 
Gaul, though there is nothing in Cccsar*s words to support such 

Tacitus, in writing the life of his father-in-law, Agricola, 


f SHiUifHS d* la Stfcilk Anthr0Aol<fgkuit de Paris^ 2 s 4 r, t. xii. 1B7B, 

^ /kd. t lx. 1874, p, 669. 3 Tbid.^ t, xii. p. 48'5, ^ 

t Prof. Rhw, howvtver, has pointed out that there is no relapon wtwwm 
s name*, w “British Batrow*," by Canon Oreenwcll and Frofi 

t *' O^the %t£toJtaohy of the Gmbri / ' By Csnon Rawlinsoa, yVvm, 
throw. laat, vol vi; 1877, p. i*(p. See aUo Pr. I^thams paper and 
sttcnpt, ** On riw firidance of a Connection between the Cimbin and the 
ewonoans eSmbrtot, pobi^hed io hia “ Gerrfianw , ... 

"Britanria) part interior ab ib inoolijwr, quot aatos in Sp« 

oaoria proditutn dieunt : maritima pars ab ns, aui prari« ae briU tafoaundi 
Gallica. iib. v. o. in. 
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0^ tliAt tltt Bxitoixs Oftul roMimbled the H 

lie hiferi^ iMre to the sea^ast tjribe» in tiu; 80uth*east of Btiloiii 
tho &ttm|)hti 3 on muf^t be with tine Bclgic attd not with the Keklo 
^jkttUv But his subsequent eeferenoe to the resemblance between 
thft ittusrcd rites of Britom and those of the sug^este 
his remarks may be hdriy extended to the inland tribes 




rasembilatoce may be rather with the Gaulish Kelbs* Ind^ 
this inference, a^rt from the testimony of language, is the chief 
eYidenee upon which ethaoibgists have based their oonclusicms 
a$ to the Keltic origin of the Britons. 

* Our data for restoring the anthropological characteristies of 
the ancient Britons are but few and small. It is true that a 
description of Bnitduica, or Boadicea, has been left to us by 
Xfehiline, ctf TrebixcuMl 5 but then it will be objected that he 
did not write until the twelfth century. Yet it must be remem- 
bered that he merely abridged the works of Dion Cassius, the 
historian, who wrote a thousand years earlier, and consequently 
We have grounds for believing that what Xipluline describes is 
simply a description taken from the lost books of an early 
historian who is supposed to have drawn his information from 
original sources. Now Boadicea is described in these lerDOa : 
^*She was of the largest sixe, most terrible of aspect, moat 
savage of countenance, and harsh of voice, having a profusion of 
ydlow hair which fell down to her hips.'** Making due 
allowance for rhetorical exaggeration, making allowance too for 
the fact that in consequence of her royal descent she is likely to 
have been above the average stature, and even admitting that 
she dyed her hair, it Is yet clear that this British queen must be 
rtorded as belonging to the xanthous typo — tall and fair. The 
tribe of the Iceni, over which this blonde amazon ruled, Is 
genemlly placed br^nd the limits of the Belgic Britons ; though 
some authorities have argued in favour of a Belgic origin. If 
the latter view be correct, we should expect the queen to be tall, 
light-haired, and blue-eyed ; for, from what we know of the 
I^lgoe, such were their features, Caesar asserts that the majority 
of the Belgoe were derived from the Germans.® But notwith* 
standing this assertion most ethnologists are inclined to ally them 
Wdth the Celt!, without, of course, denying a strong Teutonic 
admixture. Strain* says * that the Belga? and Celti hid the same 
Gaulish form, though both differed widely in physical characters 
from the Aquitanions. As to langua^, Caesar's statement that 
the Belgic and Keltic differed, probably refers only to dialectical 
differences.* if a close ethnical relationship can be established 
between the Celti and the Belgte, British ethnology clearl^y gains 
in rimpW^cation. To what extent the Belgic settlers in this 
country resembled the neighbouring British tribes must remain a 
moot point. According to Strabo * the Britons were taller than the 
Celti, with hair less yellow, and they were slighter in build. By 
the i^ench school of ethnologists the Belgm arc identified with 
the Cymry, and arc described as a tall fmr people, similar to the 
Cimbfi already mentioned ; end Dr. Pritcnard, the founder of 
English anthropology, was led long ago to describe the Keltic 
type in similar terms.’* 

Yet as we pass across Britain westwards, and advance towards 
those parts which are reputed to be predominantly Keltic, the 
proportion of tall fair folk, speaking in general terms, dimi* 
nishes, while the short and dark element in the population 
increases, until it probably attains Its maximum somewlicre in | 
this district. As popular ^presslons are apt to lead us astray, 1 
let us turn for accuracy to the valuable moss of statistics 
collected in Dr. Beddoe^s well-known paper ** On the Stature 
and Bulk of Man in the British Isles,** * a paper to which every 
student refers with unfailing confidence, ana which will probably 
remain our standard authority until the labours of our own 
Anthropometric Committee are auiheietitly matuted for publica- 
tlion. iDr; Beddoe, summing up bis observations on the phpieal 
dtkracters of the Welsh as a whole, deftnes them as of *^short 
stature, with good weight, and a tendency to darkness of eyes, 
hafef, and skin.** With regard to this tendency to darkness, it 
U well to lock more searchingly at the di^ct m which we are 


‘ *^Prc*kri.<!nUi• etsimiUs aunt/’— ai. 
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asswMed. X>r. Beddoe, in another paper^^ indicated the 
tendency by a numerical expression which he termed the 

/•In the coast-^itricts axfd Men- 

Wt^hine and Glamorgan, the anrient seats of Saxon, 
and Flemish eotonisaUoni i find,*^ says this ebscrvec^ 
indices of hair and eyes so low as 33*5 and 63; while In/^e 
interior, excluding the t^ddren of English and Irish immi^nts, 
the tores rise to 57*3 and 109-5-^s last ratio indicating, a 
prevalence of daek eyes surpassing what I have met with ixt any 
other part of Britain ” (p. 43), 

Many years ago Mr, Matthew ^Moggrito, whose scientific 
work IS well known in this district, furntSteffthc authors of dho 
••Crania Britannica ** with notes of the physical ch«bsoter»tics 
of the Welsh of Glamorganshire. He defii^ the peoj^ as 
having ••eyes (long) bright, of dark or hazel colour, hair gene- 
rally black, or a vc^ dark brown, lank, generally late In turning 
grey,”* 

There can be no question then as to the prevalence of melanism 
in this district. Nor does it seem posailue to account for this 
tendency, as some anthropologists Have suggested, by the influ- 
ence of the surrounding media. Even those who believe most 
firmly in the potency of the environment will hardly be inclined 
to accept the opinion seriously entertained some years ago by 
the Rev, T, Price, that the black eyes of Glamorganshire are 
due to the prevalence of coal fires,® Long before coal came 
into use there was the same tendency to nigrescence among the 
Welsh, This may be seen, as Dr. Nicholas has pointed ont^ in 
the bardic names preserved in ancient Welsh records, where the 
cognomen of rt*«, or '* black/' very frequently occurs. Thus, in 
the “Myvyrian Arclmiology of Wales, between a.d. laSoand 
1330, there are registered four “ blacks " to one *• red ** and one 
“grey*^^ namely Gwilym Mu. Ijlywclyn jOdtt, Gorottwy 
and Dafydd Mh.* 

The origin of this dark element in the Welsh is to be ex- 
plained, a$ every one will have anticipated, by reference to the 
famous passage in TadtiLs, which has been worn tlireadbare by 
ethnologists. Tacitus tclU us that the ancient British tribe of 
Silures~~a tribe inhabiting what is now Glamorganshire, Mon- 
mouthshire, Herefonlshire, and parts at least of Brecknockshire 
and Radnor — hod a swarthy complexion, mostly with curly hair, 
and that from their situation opposite to Spain there was "reason 
to believe that the Iberians had p^sed over the sea and gained 
possession of the country,* It will he observed that altiiough 
Tacitus speaks of their dark complexion, he does not defiuitmy 
state that the hair was dark ; but this omission lias, curiously 
enough, been supplied by Jornandes, a Goth who, in the sixth 
century, wrote a work which jwofesses to be an extract from the 
lost history of Cassiodorus, wherein the very words of Tacitus 
are reproduced with the necessary addition.* With these pas- 
sages before us, can we reasonably doubt that the swart biood 
in the Welsh of the present day is a direct legacy from their 
Silurian ancestors ? 

Setting what Tacitus here says about the Silures against what 
he says in the next sentence about the Britons nearest to Gaul 
(p. 5), it is clear that we must recognise a duality of type in the 
population of Southern Britain iu his day. This fact has been 
clearly pointed out by Prof. Huxley as one of the few ** fixed points 
in British ethnology." ^ At the dawn of Itistory in this pouchy, 
eighteen centuries ^o, the population was not homogeneous^ but 
contained representatives botii of Prof. Huxley's Melanac^rai 
and of his Xani^hnn^ If we have any regard whatever for 
the persistence of anthropological type?, we should hesitate to 
refer both of these to one and the same elementaTv We 

are led then to ask. Which of these two types, if either, is to 
be re^UHled as Keltic ? 

It wf because both of these types, in turn, have been called 

* On the Testimony of Locnl Phenomena in die West of Eogknd tor the 
Permanence of Amhropcdogicftl Types, vol. U. 2860.0. 37. ■ ^ 

" **Cnui. Brft, " vnl.l, p, 53. < 

S Essay on the Phystognomy and Physiology of the Preient tahahi- 
tonU of BrtUin. iSso. 

4 ITitt Pedigree ^ the Engibh People/' fifth edititm, irSyS, > 40 f. ' ^ 

5 " Sihiitiin colorati vahtic et tofti plerumqne orines; et mwta 

Hispani^ Ibeoms vetcres tndecbie, easque cedes acb«{«MM^mwm fstdaut.*- 
—Anpw/a, c, x».' ' ■■ 

4 ‘^Sylomm (ss Silurum] cdloralt vuUus, torto pterinue eilivhi 
nueumur.' —^'De Rebus Getids>^ c;|l ^quoted da lilsa^l^/' 

Exeerj^ p. NxxUl It is conjectamd that tite eUsateab wmd u 

deterlaiiSvh^ 4 S^ttttd.hi Wh«s rect^odti iha «SlHu«c 
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Keltic tJUt so ma< 3 i fiooCosion has bm into ethnologi* 

iiomeiniatui^ oomiOoii'seiijie conchtslon seems to 

be that neither t^pexan atHctfy be tertoed Keltic^ and that such 
a term bad better be nsed only in linguistic iudhropology.^ The 
Kelt ia merely a person wbo speaks a. Keltic language, quHe 
regardless of Jbis race, though it necmarily follows that all 
pei'Sons who speak tlwse kngus^es, if not actually of one blood, 
must have been, at some paSod of their history, in dose social 
contact. In this sense, all the inhabitants or Britain, at the 
period of the Roman invasion, notwithstanding the distinction 
between Xaiithochroi and Melanochroi, were probably to be styled 
Kelts. There can be little doubt lixat the xanthous Britons 
always spoke a Keltic tongue \ but it is not so easy to decide 
what was the original speech of their luelanochroic neighbours. 

rhe ^istence of two types of population, dark and fair, side 
by side, is a phenomenon wWch was repeated in ancient GaUh 
As the SJihires were to Britain so were the Aquitani to Ganl-— 
they were the dark? Iberian element, Strabo states that while 
the natives of Keltic and Belgic Gaul resembled each other, the 
Aqnitanians differed in their physical characters from both of 
these peoples, and resembled the Iberians. But Tacitus has left 
on record the opinion that the Silures also resembled the Ibc- 
riatis ; hence the conclusion that the Silures and the AquitanUns 
were more or less alike. Now it is generally believed that the 
ixlics of the old Aquitfluian population are still to be found 
lingering in the neighbourhood of the Pyrenees, l>cing repre- 
eented at the present day by the Basques. A populai’ notion 
lias thus Igot abroad that the ancient Silures must have been 
remotely affmed to the Basque populations of l^Vancc and 
Simin. Nevertheless the modcru Basques are so mixed a 
race that, although retaining their ancient loziguage, their physi- 
cal characters have been so modified that we can hardly expect 
to find in them the features of the old Silurians. Thus, accord- 
ing to the Kev. Wentworth Webster, the average colour of the 
Basque hair at the present day is not darker than chestnut. * 
Neither does language render us any aid towards solving the 
Basque problem. If the Silures were in this country prior to 
the advent of the Cymry, and if they were cognate with the 
Basqu^, it seems only reasonable to suppose that some spoor of 


oi any liusaarian element in tne Gymrae^. rnnee Ixuis Lucien 
Bonaparte, perhaps the ouly philologist in this countty ivho has 
a right to speak wdth authority on such a subject, has obligingly 
informed me that he know's of no connection whatever between 
the two languages. Still it must be remcmljercd that the Iberian 
afiinity of the Silures, suggested by the remark of Tacitus, does 
not necessarily mean Basciuc affinity. Some philologists have 
even denied that the Basques are Iberians, All that we 
aeek at present to ^ establish is this — that the dark Britons, 
represented by the tribe of Silures, although they came to be a 
Keltic-speaking people, Were distinct in race from the fair 
Britpns, and therefore in ail Ukelihood were originally distinct 
in speech. Nor should it be forgotten But relics of a pre-Keltic 
nquj Ary an people have been detected iii a few place-names In 
Wides. Thus, Prof. Rhys is inplmed to refer to this category 
suph names as Menapla* Mona, and Mynwy * — the last-named 
being a place (Monmouth) within the territory of the old Silures, 
where we are now assembled. We may also look for light upop 
this subject from a paper wloich will be laid before the dei:&rt* 
ineut by Mr, Hyde Clarke. On the whole it seems to me safer 
tofpllpw Prof, Rolleston in spiking of the dark pre-Keltic 
wither than as Basque or as Iberian,* 
("‘British Barrows,*’ >630.) 


rewftru. x ncea scarcely remind any one in thi 
portment of the sihgukrly suggestive patw which was wi 
more than fifteen yem® ago by the UieBr. 'Aumam, *‘Oj 


written 
On the 


^ An e]reri<l«Dt 


Two Rriz|clpat f^ms of Ancient Britbh and Gaulish Bkulls.^^ ^ 
The long^ontlmi^ researches of this emiiient nrdhaeologieid > 
anatomist led hhn to the conclusion that the oldest, sepulchres of 
this country chambered and other long bavmws which he 
expioxed in Wilts and Gloucestershire— invariably contaiiied the < 
remains of a/dotltohocephalio pabple, who were of short statere, 
and apparexdly were unaequaintM with the u.se of met^. The 
absence cl metal would sdone raise a suspicion that these 
elongated tumuli were older than the round, conoidal, or bell- 
shaped barrows, which contain objects of bronse, if not of iron, 
with or withoid weapons of stone^ and commonly associated 
with the remains of a taller bmchytephaUc people. 

Even l>efore I>r, Thumam foridblty.poiinted attention to this 
distinction, it had been indcpwdeftriy observed by so experienced 
a barrow-opener as the late Mr. Batemani,* whose researches were 






distinction, it had been indcpwdefttly observed by so experienced 
a barrow-opener as the late Mr. Bateman,* whose researches were 
conducted m quite another jjart of the country— the district of the 
ancient Cornavii. Moreover, Prof. Daniel Wilson's studies in 
Scotland had led him to conclude that the earliest population of 
Britain were dolichocephalic, and possessed, in fact, a form of 
skull which, from its boat -like sliape, he termed 
Nor should it be forgotten that ns far back as 1844 the late Sir 
W. U. Wilde expressed his belief that in Ireland the most? 
ancient type of skull is a long skull, which he held to belong to 
a dark-complexioned people, probably aboriginal, who ware 
succeeded by a fair, round-headed race/’ ♦ 

But while this succession of races was recognised by several 
observers, it remained for Dr. Thurnam to formulate the relation 
between the shape of the skull and that of the barrow in a neat 
aphorism which has become a standing dictum in anthropology 
— ** Dong barrows, long skulls ; round barrows, rauod skulls ; 
dolichotanhic barrows, doHchoce[)}mlic crania; brachytaplric 
barrows, brachycephalic crania.’’ No doubt., exceptional cases 
may occur in which round skulls have been found in long 
barrows, but these have generally beeu explained as being due 
to secondary interments. On the other hand, the occasfoival 
presence of long skulls in round barrows presents no difficulty, 
since no one supposes that the early dolichocepbali were extermi- 
nated by the bracbycephali, and it is therefore probable that 
during the bronite-UBing period, when round tumuli were in 
general use, the two peoples may have dwelt side by side, the 
older race being, perhaps, in a state of subjugation. 

It is not pretenaed that Thuniam’s apophthegm has more than 
a local appUcation; ‘'Tliis axiom,” its author admitted, **is 
evidently not applicable, unless with considerable limitations, to 
France/’ Although it is here called an ** axiom,” it: Is by no 
means a self-evident proposition, the relation between shape 
of the skull and the shape of the burial-mound l>cing pu«5y 
arbitraiy. The proposition which connects the two h simply the 
expression of the results of accumulated observations, and it is 
of course open to doubt wbether the number of observations was 
sufficiently great to warrant the generalisation. But the only 
test of the validity of any induction lies in its verification wlten 
applied to fresh instances, and it is remarkable that when long 
barrows and chambered titmuli have since been opened in this 
country the evidence has tended in the main to confirm Dr. 
Thurnam’s proposition. 

It is commonly believed that the bracbycephali of the round 
barrows came in contact with the doUchoccplmli as an invadipg, 
and ultimately as a conquering, race. Not only were tliey armed 
with superior weapons— superior in so far as a metal axe is a 
better weapon tlwn a stone axe — but they were a taller and more 
powerful people. Thurnam’s measurements of femora led to the 
conclusion that the average height of the bracbycepholv was 5 
feet 8*4 inches, while that of the long-headed men was only 5 
I feet 5*4 inches.® Not only were they taller, but they were 
I probably a fiercer and more warlike race. In the skulU from 
the round barrows the superciliary ridges are more prominent, 
the nasals diverge at a more abrupt angle, the cheek-bones are 
' high, and the lower Jaw prmects, giving the face an'aispect of 
ferocity, which contrasts unfevourobly with the mild features of 
the earlier stone-using people. 

On the whole, then, the researches of archaeological anatomists 
tend to prove that this country was tenanted in ante-hlsforic tw- 
pre-Romah tiidcs W two jwbples who wero erimically distinpt 
from eat^ other. It is dimatn to resist the temptation of apply- 

? diftAftcfcrop. Sac.Xoiid., vol. i. p.'ise; rob kb V89«;> 

J ** AiStS^ ScailaaS,"’ * 8/1. ' ■ - - - Yr i ' - 
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ing thU to the ethnogeny of Wales. I>ocs it not seem probable 
tmt the early short race of long*slfhltedi mild-featorea* stone- 
people may have been the ancestors of the swarthy Silurians 
ofl^ittts; while the later tall race of round-skulled, rugged* 
featured, bronze-using men may have represented the broad- 
headed, Keltic-speaking folk of history? At any rate, the 
evidence of craniology docs not run counter to this hypothesis. 
For Dr. Beddoe’s observations on head-forms in the west of 
Enghmdhave shown that ** heads which are ordinarily called 
bmchycephaUc belonged for the most part to individuals with 
light hair/* while the short dark haired people whom he | 
examined were markedly dolichocephalic/ At the same time it 
must be admitted that his observations lend *‘no support to the 
view that the Keltic skull ban been, or would be, narrowed by 
an admixture of the Iberian type.’* It should not, however, be 
forgotten that the same observer, in referring to a collection of 
crania from the Basque country preserved in Paris, says : ** The 
form of M, Broca*3 Basque crania was very much thit of some 
modern Silurian heads/* ^ 

According to the view advocated by Thumam we have a right 
to ant<ci^>ate that the olded skulls found in this country would 
be of dobchecephalous type ; and such I believe to be actually the 
case. Dr. Barnard Davis, it is true, has stated in the ** Crania 
Britann'ca that the ancient British skull must be referred to the 
brachycephalic type ; and such an induction was perfectly legiti- 
mate so long as the craniologist dealt only with skulls from the 
round barrows or from similar interments. But the long* barrow 
skulls examined by Prof. Rolleston,® and the Cissbury skulls 
recently studied by the same anatomist,^ are decidedly dolicho- 
cephalic, as also are all the early prehistoric skulls which have 
been found of late years in France. While referring to cranio- 
logy in this country, I may perhaps be allowed to remark that 
the eminent Italian anthropologist, Dr. Paolo Mantegazza, in a 
suggestive paper which has just appeared in his valuable journal, 
the Archivio per V Antropologia^ has referred to the Englishman’s 
contempt for craniological work — work but little worthy of the 
practical spirit of the Anglo-Saxon race/ No doubt it is desir- 
able to increase the number of our observations, but still the 

r d -humoured remark about despising craniology can hardly 
applied to a country which numbers among its living men 
of science such eminent craniologlsta as Prof. Busk, Prof, 
CleJand, Dr. Barnard Davis, and Professors Flower, Huxley, 
and RoUeston. 

It may naturally be asked whether the researches of archaeo- 
logists in Wales lend any support to Thurnam's hypothesis. 
Nothing, I conceive, would be easier than to show tnat very 
material support has come from this quarter j but I have 
abstained, of set purpose, from introducing into this address any 
remarks on the prehistoric archmology of Wales. For 1 have 
not forgotten that we arc to have the privilege of hearing an 
evening lecture on “Primaeval Mon** by so distinguished an 
archaeologist and naturalist as Prof, Boyd Dawkins. No one has 
done more in this country to forward Thurnam’s views, whether 
by actual exploration or by writing, than Prof. Boyd Dawkins ; 
and if I have not referred to his work, especially to his dis- 
coveries in Denbighshire, it has been simply because I was 
anxious to avoid trespassing on any subject which he is likely to 
bring forward,® 

Setting aside, then, any archreological evidence derived from 
the bone-caves, barrows, or other sepulchres in Wales, we may 
finally look at the outcome of our inquiry into Welsh ethn^ny. 
If we admit, as it seems to me we are bound to admit, the 
existence of two distinct ethnical elements in the Welsh popula- 
tion, one of which is short, dork, and dolichocephalic— call it 
Silurian, Atlantean, Iberian, Basique, or what you will ; and the 
other of which is tall, fal^ and brachycephalic, such as some 
term Cymric and others Ligurian; then it follows that by 


* Mmhu Anlhrop. Soc, Xx)nd., vol. ii. i866, p. 350. ■ p. 35^. 

3 ^'On the People of the jLong Barrow 7oum. Anthrop. last, 

vol. V., j8?6, p. lao. 

* /Wtf., vol. vi. 1877, P' vol. viii,. 1679, p 377. 
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works on “ Cave-nuntl^,’' 1874, and on " Early Man in Britain,** 


the crossii^ of these two races we may obtain not only indi- 
viduals oHntermediate character, but occasionally mote complex 
combinations ; for example, an individual may have the short 
stature and long head of the one race, associated with the 
lighter hair of tm other ; or again, the tall stature of one may 
be found in association with the melanism and doUchocephalism 
of the other race. It is therefore no objection to the viewa 
herein expressed if we can point to a living Welshman who 
happens to be at once tall ana dark, or to another who is short 
and fair. 

At the same time 1 am by no means disposed to admit that 
when we have recognised the union of the xanthous and melonic 
elements in Wales, with a predominance of the latter in the 
south, we have ajmroached to anything like the exhausting limit 
of the subject. Still earlier races may have dwelt in the land, 
and have contributed something to the composition of the Welsh* 
In fact the anthropologist may say of a Welshman, as a character 
in Cymbeline ** says of Posthumus when doubtful about hii 
pedigree — 

**I cannot delve him to the root.’* 

It is possible that the roots of the Welsh may reach far down 
into some hidden primitive stock, older mayhap than the Neo- 
lithic ancestors of llie Silurians ; but of such pristine people w-e 
have no direct evidence. So far however as positive investiga- 
tion has gone, we may safely conclude that me Welsh are the 
representatives, in large proportion, of a very ancient race or 
races ; and that they are a composite people who may perhaps 
be best defined as Si/uro- Cymric. 

Many other questions relating to Welsh ethnology press for 
consideration— such as the hypothesis that the Kymro was pre- 
ceded, in parts at least of Wales, by the Gael ; but such ques- 
tions must be dismissed from present discussion, for 1 fear that 
my remarks have already overrun the limits of a departmental 
address. Let us hope however that much light may be thrown 
upon a variety of (questions bearing upon local anthropology in 
the course of the discussions which wdll arise in this department 
during the present session of the Association. 


PALAEONTOLOGICAL AND EMBRYOLGICAL 
DEVELOPMENT^ 

CINCK the publication of the “PoLssons Fossiles^’ by Agassix 
^ and of the “ Embryologie des Salmonidees ’* by Vogt, the 
similarity, traced by the former between certain stages in the 
growth of young fishes and the fossil rci^rcsentativcs of extinct 
members of the group, has also been observed in nearly every 
class of the animal kingdom, and the fact has become a moBt 
convenient axiom in the study of palicontological and embryo - 
logical development. This parallelism, which has been on the 
one side a strong argjzment in favour of design in the plan of 
creation, is now, with slight emendations, doing duty on the 
other as a newly-discovcreu article of faith in the new biology. ^ 

But while in a general way we accept the truth of the proposi- 
tion that tlierc is a remarkable parallelism between the embryonic 
development of a group and its palaeontological history, yet no 
one has attempted to demonstrate this, or ‘rather to show how- 
far the parallelism extends, We have up to the present time 
been satisfied with tracing the general coincidence, or with 
striking individual cases. 

The resemblance between the pupa stage of some Insects and 
of adult Crustacea, the earlier, existence of the latter, and the 
subsequent appearance of the former in palseontological history, 
furnished one of Uie first and most natural illustrations of tWs 
parallelism ; while theoretically the necessary development of the 
higher tracheate insects from their early branchiate aquatic 
ancestors seemed to form an additional link in the chain, and 
point to the Worms, the representatives of the larval condition of 
Insects, as a still earlier embryonic sta^ of the Articulates. 

IndeM there is not a single ^oup or the animal kingdom in 
which embryology has not puyed a most important part in 
demonstrating amnities little suspected before. The development 
of our frogs, our salamanders, has given us the k^ to xnudt 
that was unexplained in the history of Repdles and Batmehians. 
The little that has. been done in the embryology of Birds has 
revolationised our ideas of a class which at die beginning of the 
century seemed to be the most natUraliy circtim^crdied of alL 
Rmbry<rfogy imd palaeontology ooteMiK^ totheredog- 

nidon of a a nattuul classification uniting Birds and Repdl^ oti 

> Ai^mm by Frof. AkXlmdqr Agas«A v»c#q?^md4«nt( Sstdon Bi kt the 
Meefiag o£ the Amsdeaa iU«qcM«ib 



2, r 88 o] NATURE _ 425 


the one side, tnd BatrachUn* aud J'ishes on the othcn It is to 
enibtYology that we owe the explanation of the adinities of the 
Old Fishes in which Ajg^b first recognised the similarity to the 
embryo of Fishes now living* and by its aid we may hope to 
tittderatand the relationship of the oldest representatives of the 
class. It has g^ven us the only explanation of the early api>ear- 
ance of the Cartilaginous Fishes, and of the probable formation 
of, the earliest vertebrate limb from the lateral embryonic fold, 
etill to be traced in the young of the Osseous Fishes of to-day. 

Embryology has hetiid us to understand the changes aquatic 
animals must gradually undergo in order to become capable of 
living upon dry land. It has given us pictures of swimming* 
bSadaers existing as rudimentary lungs in Fishes with a branchial 
eystem ; in Bairachians it has shown us the persistence of a 
branchial system side by side wdth a veritable lung, Wc find 
among the earliest terrestrial vertebrates types having manifest 
Unities with the Fishes on one side and Bairachians on the other, 
and we call these types Reptiles ; but wc should nevertheless do 
so with a reservation, looking to embryology for the true 
meaning of these half*fledged Reptiles, which lived at the 
period of transition betw^een an aquatic and a tcrrcitrial life, 
and must therefore always retain an unusual importance in the 
fitudv of the development of animal life. 

when we come to the embryology of the marine Invertebrates 
the history of the development of the barnacles is too familiar to 
be dwelt up jn, and I need only allude to the well-known trans- 
formations of the Echincxlcrms, of the Acalephs, Polyps, in fact 
of every single class of Invertebrates, and perhaps in none more 
than in the Brachiopods, to show how far-reaching has been the 
influpicc of embryology in guiding us to a correct reading of the 
relations between the fossils of successive formations. Tliere is 
scarcely an embryological monograph now published dealing 
with any of the later stages of growth which docs not speak of 
their reiemblance to some type of the gioup long ago extinct. 
It has therefore been most natural to combine with the attempts 
constantly made to establish the genetic sequence between the 
genera of successive formations an effort to establish also a 
correspondence between their palaeontological sequence and that 
of the embryonic stages of development of the same, thus 
extending the mere sunilaritjr first observed between certain 
to rt far broader generalisation. 

ft would carry me too far to sketch out, except in a most 
general way, even for a single class, the ajp*eeiuent known to 
exist in certain groups between their embiyonic development and 
their paleontological history. It is hinted at in the succession 
of animal life of any perioti we may take up, and perhaps cannot 
be better expressed t^n by comparing the fauna of any period 
as a whole with that of following epochs j— a zoological system 
of the Jura, for instance, compared with one made up for the 
Cretaceous ; next, one for the Tertiary, compared with the fauna 
of the present day. In no case could we find any class of the 
animal kingdom bearing the same definitions or characterised in 
the same manner. But apply to this comparison the data 
obtained from the embryological development of our present 
fauna, and what a flood of light is thrown upon the meaning of 
the succession of these apparently disconnected animal kingdoms, 
belonging to different geological tseriods, especially in connection 
with dhe study of the few ancient types which have survived 
to the present day from the earliest times in the hii^tory of our 
earth! 

Although there is hardly a class of the animal kingdom in 
which ^mc most interesting parallelism could not be drawn, 
and while the material for an examination of this parallelism is 
gwrtially avaOable for the Fishes, Molluscs, Crustacea, Corals, and 
Cidnoids, yet for the illustration and critical examinution of this 
pamUelism X have been led to choose to-day a very limited 
group, that of Sea-urchins, both an account of the nature of the 
mater^ of my own familiarity with their dev^opment and 
with the living and extinct species of Echink The number of 
living not very gre^^ than three hundred, --and 

aumto of jfossU spedes thus far known Unot, according to 
xnore than about two thousand. Jt is therefore possible 
for a specialist to know of his own knowfedg* the greater part 
of the speefes of the group. It has been n^ go^ fortune to 
muwttineall but a few of the weeies how known to exist, and 
collections to whhdx I have had aooesi contain representatives 
of the majority of the fo^l spedes* Sea-nrehins are found in 
the oldest fossUiferons rocks; they have condnned to exist 
without interrnption in all the strata up to the present time. 
WIdb it is true that our knowledge of the Sea^remns occurring 


before the Jumsic period is not very satisfactory, it is yet com- 
plete enough for the purposes of the present essay, as it will 
enable me, starting from the Jurassic period, to call your attention 
to the palseontologlcal history of the group, and to compare the 
succession of its members with the embryological development 
of the types now living in our seas. Ample material for maiding 
this comparison is fortunately at hand ; it Is material of a pecu- 
liar kiud, not easily obtained, and which thus for has not greatly 
attracted the attention of zoologists. 

Interesting and important as are the earliest stages of embry- 
onic development in the different classes of the animal kingdom, 
as bearing upon the history of the first appearance of any organ 
audits subsequent modifications, they throw but little light on 
the subject before us. What we need for our comparisons are 
the various stages of growth through which the young Sea- 
urchins of dififerent families pass from the time they have prac- 
tically become Sea-urchins until they have attained the stage 
which we now dignify with the name of sj^cies. Few cmbiy- 
ologists have carried their investigations into the more extended 
field of the changes the embryo undergoes when it begins to be 
recognised as belonging to a special class, and when the know- 
ledge of the specialist Is absolutely needed to trace the hearing 
of the changes undergone, and to understand their full meaning. 
Fortunately the growth of the young I^chini has been tmeed in 
a sufficient numlir of families to enable me to draw the paral- 
lelism between these various stages of growth and tlie palaeonto- 
logical stages in a very difierent manner from what is possible 
in other groups of the animal kingdom, where we are over- 
whelmed wdth the number of species, .as in the Insects or 
Molhvsks, or where the paleontological or the embryological 
terms of comparison are wanting or very imperfect. 

Beginning with the paljeontological history of the regular sea- 
urchins at the time of the Trias, when they constitute an unim- 
portant group as compared with the Criuoids, we find the Echini 
of that time limited to representatives of two families, One of 
these, the genus Cidaris, has continued to exist, with slight 
modifications, up to the present time, and not less than one- tenth 
of all the known species of fossil Echini belong to this Important 
genus, which in our tropical seas is still a prominent one. It is 
interesting here to note that in the Cidaridsu the modifications of 
the test are not striking, and the fossil genera appearing in the 
successive formations are distinguished by characters which often 
leave us in doubt as to the genus to which many species should 
be referred. In the genus Khabdocidaris, which appears in the 
lower Jura, and which is mainly characterised by the extraordi- 
nary development of the radioles, wc find the extreme of the 
variations of the spines in lliis family. From that time to the 
present day the most striking differences have existed in the 
shape of the spines, not only of closely allied genera, but even 
in specimens of the same species ; differences which in some of 
the species of to day are as great as in older geological periods. 
The oldest Cidaridae are remarkable for their narrow poriferous 
zones. It is only in the Jura that they widen somewnat ; sub- 
sequently the pores become conjugated, and only later, during 
the Cretaceous i>eriod, do we find the first traces of any orna- 
mentation of the test (Temnocidaris) so marked at the present 
day in the genus Goniocidaris, As far, then, as the Cidaridse 
are concerned, the modifications which take place from their 
earliest appearance are restricted to slight changes in the pori- 
ferous zone and in the ornamentation of the te^t, accomi>anied 
with great variability in the shape of the primary radioles. We 
must except from this statement the genera Diplocldarls and 
Tetracidaris, to which I shall refer again* The representatives 
of the oUier Triassic family become extinct In the lower tertiaries. 
The oldest genus, Hemicidaris, undoubtedly represents the 
earliest deviations from the true Cidaris type; modifications 
which affect not only the poriferous zone, but the test, the actinal 
and the abacUnal systems, while from the extent of these miuor 
clianges we can trace out the gradual development of some of 
the cnaracterUtics in families of the regular Echini now living. 
The genua Hemicidaris may be considered as a Cidaris in which 
the porif^oua zone is narrow and undoiating, in which the 
granules of the ambulacral system have become minute tubercles 
in foe upper portion of the zone and small prtmaiy tubercles in 
its actinal jn^on, in which many of foe Inter-ambufaeral grannies 
become small secondaries, In which foe plates of foe actinal 
systeat jhaye become reduced in number, and the apical system 
lias become a narrow ring, and finally, in which the prluiar j 
radioles no longer assume the fantastic shapes so common ainon ; 
the Cidaridse, 
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We mu trace in tbU the •origin of the modificAtions of 
the iwriferatts Jtone, leading tiK, on the one skle, through geneni 
with merely undulating lines of pores to more or less distinct 
confluent arcs of pores, formed round the primary ambulocral 
tubercles, and, on the other, to the formation of open arcs of 
three or more pairs of pores. The first type culminates at the 
jnesent day with the Aroaciathe, the other with the Diadcmatidie, 
Triplechmidse^ and Kchinometradac;. This specialisation yery 
early takes place, for already in the lower Jura Stomechinus has 
assimed the principal characteristics of the I'riplechinidoe of to- 
day. 

Although in Hemicidaris the number of the coronal plates has 
increased as comjjared with the Cidarichu, and while we find that 
in many genera, even of those of the present day, the number 
of the coronal plates is still comparatively small, yet, os a general 
rule, the more recent formations contain genera in which the 
increase in number of the interambulacral mates is accompanied 
by a corresixjiiding decrease in the number of plates of the 
interambulacral area so characteristic thus far of tne Cldarlda; 
and Hemicidaridse, a change also affecting the size of the primary 
ambulacral tubercles. This increase in the number of the 
coronal plates is likewise accompanied by the development of 
irregular secondara and miliaty tut)ercles, and the disappearance 
in this group of Oie granular tuberculation, so important a 
character in th ^ Cidarlda?. With the increase in the number of 
the interamtmiacral coronal plates, the Pfieudodiadematidte still 
retain prominent primary tubercules, recalling the earlier Hemi- 
ciclaridye and Cidarida^ and, as in the Cidaridse proper, the test 
is frequently ornamented by deep pits or by ridges formed by 
the junction of adjoining tubercles. The genital ring becomes 
narrower, and the tendency fo the Bpedahsation of one of its 
plates, the madrci>orite, more and more marked. 

With the appearance of Stomechinus, the Echinidae proper 
already assume in the Jura the open arcs of pores, the large 
number of coronal interambulacral plates, the specioliftation of 
the secondary tuV>erclcs, and the large number of primary 
tubercles in each plate. With the appearance of Sphterechlmis 
in the early Tertiary come in all the elements for the greater 
multiplicatton of the pairs of pores in the arcs of the poriferous 
zones, wliilc the gigantic primary spines of some of the genera 
(Hctcrocentrotus), and the small number of primary tubercles 
are structural features u hich had completely disappeared in the 

a preceding the Echinometradae, to which they appear most 
y allied. 

Going back again to the Hemicidarida?, it requires but slight 
changes to pass from them to Acrosalenia and to the Salenim 
proper ; the latter have continued to the present day, and have, 
like tlie Cidaridm, retained almost unchanged the characters of 
the genera which preceded them, combinwf however with a few 
Cidaridiau and Echiuid features which date back to the Triassic 
period. We can thus trace the modifications which have taken 
place in the- poriferous zone, the a|)icnl and actinal systems, the 
coronal plates, the ambulacral and interambulacral tubercles, as 
weU aa in the radioles, and in the most direct manner possible 
ittdicatfi the origin of the peculiar combination of structural 
features which we find at any geological horizon. On taking in 
succession the modifications undergone by the different parts of 
the teat, we can trace each one singly, without the endless com- 
plication of combinations which any attempt to trace the whole 
of any special generic combination would imply, 

leaving out of the question for the momenbthe Pakechinidm, 
we find no difficulty in tracing the history of the characters of 
the genera of the regular Echini which have existed from the 
time of the Trias and are now living, provided we take up each 
character independently. Nothing can be more direU than the 
gradual modification or the simple, barely undulating poriferous 
zone, made up of numerous ambulacral plates covered by 
manules, such as we find it among the Cidarldm of the 
%das, first into the slightly undulating poriferous zone of the 
Hemicidaridm, next into the indistinct arcs of pores of the 
Fseudodiadematidse, then into the arcs wiffi a limited number of 
pores of the Triplechlnidm, and finally to the polyporous arcs of 
the Echinometradec. What can be more direct thlm the gradual 
modification to be traced in the development of the :^mary 
ambulacral tulwreles, suck as are characteristic of the Echiiridm 
of the present day^ firom their first appearance at the oral 
extremity of the ambttlacrid kystem of the Hemicidaridm, and 
the increase in the number of ^wiy intonuabuiacral 
aocom(>ani«d by the growth of secondaries and miliari^ whm 
we can trace in HemTcidaris^ Acrosalenia, and Stomcchhads^*^ 


increase in number of the primary and ecoondiu-y tubercles being 
aeoohtpatM ^ a redtwjuon in the size of the tadibles and b 
greater uniformity In their size and shape ? ' 

But While tliese modifications take place the original stnicttirad' 
feature may be retained in an allied group. Thus the Cldaridie' 
retain micnanged from the earliest time to the present day the' 
few primary tubercles, the secondly granules, the sunplb 
poriferous zone, the imbricating actinal system, and the icw' 
coronal plates, with the large apical system and many-shaped 
radicles; while In the Salcnidse the primary interambulacral 
tubercles, the secondary granules, the radioles, the genital ring, 
are reco^ised features of the Cidaridee, associated, howeir^, 
with an Echinid actinal and anal system, llemicidarid primary 
ambulacral tubercles, and an Echinid poriferous zone. In thef' 
same way in the Diadematidm, the large primary interambulacral 
tubercles are Cidaridian features, while the structure of the 
ambulacral tubercles is HemlcMaridian. I'he existence of tWo 
kinds of spines is another Cidaridian feature, while the apical 
and actinal systems have become modified in the same direction 
as that of the Echinidae. The more recent the genus the greater 
is the difficulty of tracing in a direct manner the origin of any 
one structural feature, owin^ to the difficulty of disassociating 
structural elements characteristic of genera which may be derived 
from totally different sources. This is particularly the case with 
genera having a great geological age. Many of them, especially* 
among the Spatangoids, show ammties with genera following 
them in time, to be explained at present only on the supposition 
that when a structural feature has once made its appearance It 
may reappear subsequently apparently as a new ci’eation, Vhlle 
in reality it is only its peculiar combination with .structural 
features with which it had not before been associated (u new 
gehus), which conceals in that instance the fact of its previous 
existence. A careful analysis, not only of the genera of the 
order, but sometimes of other orders which have preceded this 
combination in time, may often reveal the elements from which 
have been produced apparently unintelligible modifications. 

There Is, however, not one of the simple structural features 
in the few types of the Triassic and Liassic Echini from which 
we can so easily trace the origin of the structural features of all 
the subse<iucnt Echinid genera, which is not also itself continued 
to the present day in some generic type of the present epoch, 
fully os well characterised as it was in the beginning. In Tact, 
the very ex^tence to-day of these early structural features seems 
to be as positive a proof of the unoroken systematic affinity 
between the Echini of our seas and those of the Trias as the 
uninterrupted existence of the genus Pygaster or CHdaris from the 
Mas down to the present epodi, or of the connection of many 
of the genera of the Chalk with those of our epoch (Salcnia, 
Cyphosoina, Psammechinus, &c.). 

Passing to the ClypeastridEc, we find there, as among the' 
Desmosticha, that the earliest type, Pygaster, has existed from 
tire Trias to the present time ; and that, while we con readily re- 
construct, on embryological grounds, the modifications the earliest 
Desmosticha-like Echini should undergo in order to assume the 
structural features of Pygastcr, yet the early periods in which 
the precursors of the Ecninocomdie and Clypcastridm are found 
have thus far not produced the genera in which these modifira*^ 
tions actually take place. But, starting from Pygaster, yre 
naturally pass to Ilolectypns, to Blscoidea, to Conoclypus; on 
the one side, while on the other, from Holectypus to Eemo- 
eyamus, Sismondia, Fibularia, and Mortonia, we nave tUenawal 
sequeuce of the characters of the existing Echlnaritkldm, 
I^anidce, and Scutellidm, the ^greater number of which' ate 
characteristic of the present epoch. If we were to take in tnfn 
the changes undei^ne In the arrangement of the plates of the 
as we pass frbra Fygoister to Holectypus, to Echiho(^amuS| and 
the Echinanthldic, we should have in the genera which fdllbw 
each other in the paleeontolog^l record an unbroken setter 
showing exactly what these modifications have been, " In 'uic'' 
same way the modifications of the abacthial and anal systiriris, 
and those of the poriferous zone, can equally well be foUb^^.i 
to Echiuodyamus, and thence to the Cty^pCastridmi ’wl^e a 
slmllaf sequence in the modifications of thesii stracttfralf^tifr^ 
can be followed from Mortonia to the ScutelHdm of Mit ' 

; - period*, 

Fj^ing finally to the Fetalostichs^ we find »o diffijttW hl 
trtchig ifteoratlcally the modiftoitkms whtt mr 
of ike Ikw ihmdd 

appi^anoe of, Oaleix3ip)usus. ’'^Tlrt'ehhUarijtF^pf.'fhe 

dulold and KchinoneoSf types points td m syriiemaths 
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4 uS&idty 4 Ri^ perhaps evea to a 4i*tct aad not very distant rcla* 
tbnship with tho rabechinidfie. For if we analyse the Echino^ 
ihurj«e of the pr^nt day, we find in genera like Phormosoma 
many struettunl featuroi^ such oa the shape of the test, the 
oluractor of the spineSf the the apical system, that 

of the poriferous scone, indicative of possible modifications in 
■the direction of Pygasterorof Galeropygus, which liave as yet 
not been taken into account. 

Adopting for the Pctalosticha the same method of tracing the 
modifications of single structural features in their paleontological 
suoceefsion, we trace the comparatively little modified paheonto* 
l«^cal history of the Echinoneidse of the present day from the 
Pyrtua of the lower Jura* This, in its turn, has been preceded 
by: Hyboclypus and Galeropygus, while the Echinolampadse of 
the pe-sent day date back, with but trifling modifications, to the 
Echinobrissus of the Lias, itself preceded Ijy Clypeus : and they 
have been subject only to slight generic changes since that time, 
Eeihinobrissas being stiU extant, while such closely^allied genera 
as Catopygus and Cassidulus of the earlier Cretaceous are still 
represented at the present day ; the modifications taking place 
in the acdnal system, in the ambulacral zones of the Echino- 
conidae and of the Echinolam|mdm showing the closest possible 
systematic afiinity in these families. Storting again from Hybo- 
cl)^8, with it6 elongate apical system, we naturally pass to 
CoUyrites and the strange Dysastcridsc forms which in their turn 
ore closely ^ied to the Ilolasteridm. From Holaster on die 
one side and from Toxaster on the other, we find an tmbroken 


sequence of structund characters uniting the successive genera of 
Xlolasterklm, 8u«^ as Cardiaster, Ofiaster, Stenonia, Ananchytes, 
nnd Astero^oma, with Paleopnenstes, llomolampas, and the 
Pourtalesim of the present day, while from the genera of the 
Toxasterldm we naturally pass to the cretaceous llemiaster ; in 
this jgenus and the subsequent Micraster we find all the elements 
necessary for the modifications which appear in the Spatanginm 
from the time of the Chalk to the present day. I'hese m(^fi'» 
cations result in genera in which we trace the development of 
fascioles, of the actinal, anal, and abactinal plastrons, of the 
beak, the formation of the petaloid ambulacra, first fiu^ with 
the test, and little by little changed into marsut>ial pouches, the 
^owth of the anterior ^oove and the manifold moaifications of 
Sse ambulacral system m Spat;an|pis, Agoftsixia, and Echinocor- 
dium, often recalling in some of its features structural ebanteters 
of faunlies which have preceded this in time. 

Apparently in striking contrast with the Ectiini of the secondary 
period and tliose which have succeeded them stand the Pala^osoic 
Echini ; but when we have examined the embryology of Echini, 
wetshaU be better. pr^ared to understand their structure and the 
n&uties of the Fiu»chinid« with the Echini of the present day, 
and theirimmediate predecessors. 

Taking up now tlie embryological development of the several 
families wluoh willibm the basis of oui* comparisons, beginning 
with the Cidaridw, We find , that in the earliest stages they very 
soon a^me the Qharoetera ^of the adult, the changes bela| 
limitedsto.tbe development of the abactinal system, the increase 
in mnnber . of the ooronal plates, and the modifications of the 
proporUonally gigantic primary rndioles, 

the Piadematidm the changes undergone by Uie young ore 
limited to the mradual transformation of the embryonic spines to 
wlfioh the family, to the changes of the 

vertical tow of pores in the ambulacral area into arcs of three or 
four .pairs of pores, and to the «pectaliution of the actinal and 
abaotiual systems. . 

lu^ihe Arbamadmi the young stages are remarkable for the 
prominent sculpture of the te.d. for the fiatteued spines, for their 
siii^eA:^ifeTOtts sooei for triek actinal system, and for their 
anal plates appear before the genital ring. 

Jd ; the jMdnometradm (the young thus for observed are 
cibmoterised by swimDeir of their primary tubercles^ 

the Iwfc sisjeof the.s|doe(i^>te simple rel^ealrow' of pori^ 
ehwinfil of rtttg ^ a single , platen aud the turbaiM^ped 

onthiie of . the Jest n by Jhtle dtest iXesea with fhdreasing 

jkawi the iuere^ 

Ww' Jtill ,g»eaier,:ia#ease^v 

nnelhik' jOf,i^^'-iiBebfa>e ye s<ad» J'^prepejV'.'v.: 'S|»fr#hiee, ■ ^foUdwhig 

,«nd 

mofe «aUd 

Mfaeteely to toirjwrttowi 

iChd retool potoreds me etor dt 


connected vertical «rcs, which become disjointed, and form, with 
increasing age, the independent arcs of pores, of three or more 
pairs of pores, of the Echinometradse. 

In the Echinid^ proper we find in the young stages the some 
unbroken vertical line of pores, which gradually becomes changed 
to the charoeteristio generic types. We find, as in the EcKino- 
metradm. an anal f^stem closed wdth a single plate, and an 
abactinal system separating in aomewhat more advanced stages 
from the coronal plates of the test. This is as yet made up of 
a comparatively small number of plates, carrying but few large 
1 rimary tubercles, with fantastically Bhaj^cd spines entirely out 
of proportion to the test, but which, little by little, with the 
increase of die number of coronal ^ates, the addition of primary 
tubercles, and their proportional decrease in sire, assume “more 
and more the structure of the genus to which the young belongs. 
The original anal plate is gradually lost sight 6f from the increase 
in number of the plates covering the anal system, and it is only 
among the Temnopicuridm that this anal plate remams more or 
less prominent in the adult. In the Salenidse, of whSeh we know 
as yet nothing of the development, this embryonic plate remains 
permanently a prominent structural feature of the a^cal system;^ 

Among the Clypeostroids the changes of form they undergo 
during growth are most instructive. We have in the young 
Fibularinm an ovoid test, a small number of coronal plates 
surmounted by few and large primary tubercles, supporting 
proportionally equally large primary radioles, simple rectilinear 
poriferous zones, no petaloid ambulacra — in fact, scarcely one of 
the features we are accustomed to associate with tl^ Cl^:(eaBtrolds 
is as yet prominently developed. But rapidly* with incroasing 
size, the number of primary tubercles increases, the spines lose 
their disproportionate size, the pores of the abactinal region 
become crowded and elongate, and a rudimentary petal is formed. 
The test becomes more flattened, the coronal plateB increase in 
number, and it would be impossible to recognise in the young 
Echlnocyamus, for instance, the adult of the Cidarisdike or 
£riiinometra*Uke steles of tlie Sea-urchin, had we not tractkl 
them step by step. Most interesting, also, is it to follow the 
migrations of the anal system, which, to a certain extent; may 
be said to retain the embryonic features of the early stages of aU 
Echinoderm embryos, in being placed in more or lets close 
proximity to the^actinostome. what ha^i taken place in the 
growth of the young Echinocyamus iB practically repeated for idl 
the families of Clypeastroids ; a young Echinaraohniiis, or 
Mdlita, or Encope, or a Clypeaster proper, resembles at first 
more an Echinometra than a Clypeastroid ; they ell have simple 
poriferous aones and spines and tubercles out of all proportmn 
to the size of the test.* 


When we come to the development of the Spatangolds, wo 
find their younger stages also differing greatly from the adult; 
Among the NucleoUdce, for instance, the young stages have as 
yet no petals, but only simple rectilinear poriferous zonefe. limy 
are elliptical with a high test^ with a single large prima^ tuberdfe 
for each plate, and a simple eUi|Xical aetlnostome, wimout oay 
traoeof the typical bourrelets and phyUodes so charaoteristic of 
this family. Very early, however, this condition of things is 
changed, the test soon becomes more flattened, the petals begin 
to form as do in the Clypeastroids, and we can soon trace 
the rudiments of the peculiar boumelets ehamcteristlc of the 
family, accompanied by a rapid increase in the number of 
tubercles and in that of the coronal plates. 


Among the Spatangldoe some are remarkable in their adxdt 
condition for their labiate actinostome, for the great deyckip“ 
ment of the petals, for the presence of fascioles suiTOunding oer-^ 
tain definite areas, for the small size of the taberclea; the general 
uniformity in the spines of the test, and the spedalioauon of 
their anterior and posterior regions. On examining the young 
stages of this group of ^patangoids, not one of these structunu 
features is as yet developed. The aetinostome is simple, ' the 
porifemua eOne hoe the same rimple structure from the actino- 
stome to Jhe ape*; the primary tuberolei are lar;^ few in 
number, surrounded by aptnes which would morn readily pass as 
the Spinet of ddaridm ton of Spatai^kU« ^ The fasoime»{hrt 
iflther ve^^^otinoriy Mcate^ pri tor to special^ Une« to 
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not a« yet made their appearance ; tlie ambulacral suckers of the 
anterior rone are as large and prominent as those of the young 
atages of an^ of the re^ar Echini. It is only little by little, 
wiw advancing tige, that we begin to see signs of the specialtsa* 
tion of the anterior and posterior parts of the test, that we hnd 
the characteristic ana) or lateral fascicles making their appear* 
ance, only with increasing size that the spines lose their Ciaaris*- 
like appearance, that the petals begin to be formed, and that the 
simple actinostome develops a prominent posterior life. In the 
genus Hemiaster, the young stages arc specially interesting, as 
long before the appearance of the petals, while the poriferous 
aone is still simple, the total separation of the bivium and of the 
triviuuj of the ambulacral system, so characteristic of the earliest 
Spatangoids (the Dysasteriiia;), is very apparent. ‘ 

From this rapid sketch of the changes of growth in the prin- 
cipal families of the recent Echini we can now indicate the 
transformations of a more general character through which the 
groups as a whole pass. 

In the first place, while still in the Pluteus all the young 
Echini are remarkable for the small number of coronal plates, 
for the absence of any separation between the actinal and abac- 
tinol systems and the test proper. They all further agree in the 
large size of the primary spines of the test, whether it be the 
young of a Cidaris, an Aroacia, an Echinus, a Clypeaster, or a 
SputangoicL They all in their youngest stages have simide 
vertical ambulacral zones j beyond thU, we find as changes 
characteristic of some of the Desmosticha, the speciaUsation of the 
actinal system from the coronal plates, the formation of an anal 
system, the rapid increase in the number of the coronal plates, 
with a correspotiding increase in the number of the spines and a 
proportional rerluction of their size, the formation of an abac- 
final ring, and the change of the simple vertical poriferous zone 
into one composed of independent arcs. 

In the Spatangoids and Clypeastroids we find common to 
both groups the shifting of the anal system to its definite place, 
the modifications of the abactinal part of the simple ambulacral 
system in order to become petalokl, and the gradual change of 
the elliptical ovoid test of the young to the characteristic generic 
test, accompanied by the rapid increase in the number of the 
primary tubercles and spines* Finally limited to the Spatan- 
goids are the changes they undergo in the transformation of the 
simple actinostome to a labiate one, the specialisation of the 
anterior and posterior parts of the test, and the definite formation 
of the f^ioles. 

Comparing this embryonic development with the polmontolo' 
gical one, wc find a remarkable similarity in both, and in a 
general ^vay there seems to be a parallelism in the appearance of 
me fossil genera and the successive stages of the development of 
the Echini as we have traced it. 

We find that the earlier regular Echini all have more or less a 
Cidaris-like look — that is, they are Echini with few coronal 
plates, large primary tubercles, with radioles of a corresponding 
size j that |t is only somewhat later that the Diademopsidfic make 
their appearance, which, in their turn, c<^rrespond within certain 
limits to the modifications we have traced in the growth of the 
young Diodematidee and Arbaciadsc. The separation of the 
actinal system from the coronal plates has been efiected. The 
poriferous zone has either become undulating, or forms somewhat 
mdefinite open arcs ; we find in all the genera of this group a 
larger number of coronal plates, more numerous primaries, the 
granules of the Cidaridse replaced by secondaries and miliaries, 
and traces of a llemicidaris-Uke stage in the size of the actinal 
ambulacral tubercles. 

Combing in the same way the pal*^ontolog^cal development 
of the Echimdje proper, we find tliat, on the whole, they agrCe 
weU with the changes of growth we can still follow to*day in 
their representatives, and that, as we approach nearer the present 
epoch, the fossil genera more and more assume the structural 
features which we find devdioped last among the Echinidm of 
the present day. Very much in the same manner as a yotmg 
Echinus develops, they lose, little by little, first their Cidarldian 
affinities, which become more and more indefinite, next their 
Duidematidian affinities, if I may so call the young stages to 
which they ate most closely allied, and finally, with the increase 
in the number of the coronal plates, the numerica] deve- 
lopment of the primaiy tubercles and spines, and that of the 
secondaries and miUtries which we can trace in the fossil Echini 

* For this sketch of the embryology of the PetalosUeho I have examined 
^youihgof Eohinttoipw, Schinoncut, EchiitecariUum, BtiuopeSSj AgasMs, 
SjMaangus, Btiteas, nod Hemiaster. 


of the TertUries, we pass insensibly into the genetic types 
charaeterrstic of the present day. 

Although we know nothing of the embryology of the Salenidse, 
yet, like Hie Cidaridtc, they have in a great measure remamed a 
persistent type, the m^ifications of the group being all la the 
same directiou as those noticed in the other Desmosticha j a 
greater number of coronal plates, the development of secondaries 
and miliaries combined vritix a specialisation of the actinal systeln 
not found in the Cidoridse* 

An examination of the succession of the Echinoconidie shows 
but little modification from the earliest types ; the changes, how- 
ever, are similar to those undergone by the Clypeastroids and 
Petalosticha, though they do not extend to modifications of the 
ponfcTous zone, but are mainly changes in the actinostome and 
m the tuberculation. In fact, the group of Echinoconlda^ seems 
to hold somewhat the same relation to the Clypeastroids which 
the Salcnidoc hold to the Cidaridoc, and the earliest genus of 
the group Pygaster has remained, like Cidaris, a persistent type 
to the present day. 

The earliest Clypeastroids are all forms which resemble the 
Fibularma and the genera following Echinocyamus and Fibn- 
laria ; they are maiiSy characterised by the same changes which 
an Fxhinarachnius or a Mellita, for instance, undergoes as it 
passes from its Echinocyamus stage to the Laganum or En- 
cope stage. The comparison is somewhat more complicated 
when we come to the Spata^oids. The comparison of the 
auccession of genera in the difierent families, as traced in the 
Pcsmosticha and Clypeastroids, is made difficult from the per- 
sistency of the types preceding the Echinoneidse and the Annn- 
chytida^, which have remained without important modifications 
from the time of the lower Cretaceous ; previous to that time the 
modifications of the Cassidulidoe are found to agree with the 
changes which have been observed in the ^owth of Echino* 
lami>as. The early genera, like Pygurus, have many of the 
characteristics of the test of the young Echinolampas. The de* 
velopment of prominent bourrelets and of the floscelle and 
petals goes on side by side with that of genera in which the 
modification of the actinostome^ of the test, and of the petals is 
far less rapid, one group retaining the Echinoneus features, the 
other culminating in the Echinolampas of the present d^, and 
having likewise a persistent type, Echinobrissus, which has re- 
mains with its main structural features unchmiged from the 
Jura to the present day. That is, we find genera of the Cassi- 
duUdae which recallthe early Echinoneus stage of Echinolampas, 
next the Caratomus stage, after which the floscelle, lourrefets, 
and petals of the group oecome more prominent features of the 
succeeding genera. Accomnanying the persistent type Echino- 
brissus, genera appear in which either the bourrelets or petals 
have undergone modifications more extensive than those of the 
same parts in the genera of the Echinoneus or Caratomus type. 

The earliest Spatangoidsbelong to the Dymtcrida?, apparently 
an aberrant group, but which, from the history of the young 
Hemiaster, wo now know to be a strictly embryonic type, which, 
while it thus has affinities vrith the true Spatangoids, still retains 
features of the Cassidulid® in the mode of development of the 
actinostome and of the IpetaU, as well as of the anal system. 
The genera following this group, Holaster and Toxaster, can 
be wdl compared, the one to the young stages of Spatangns 
proper before the appearance of the petals, when the ambulacra 
are flush with the test, and when its test is more or less ovoid, 
the other to a somewhat more advanced stage, when the petals 
have made their appearance as semi-petals. In both cases the 
actinostome has the si^le structure characteristic of all the 
young S^tangoids. The changes we notice in the genera 
which follow them lead in the one case through very;*sliglit 
modifications of the abactinal system, of the anterior and 
posterior extremities of the test, to the Ananchytid-Uke Spatan- 
goids of the present da]^, the Pourtalesise, the genus HoUlter 
uself perristing till well into the middle of the Tertiary period j 
while on the other side we readily recognise in die Spatanginm 
which follow Toxaster (a persistent type which has omitinuS as 
Falmostoma to the present day) the genera which correspond to 
the young stages of such Spatangoids as Spatongus and Brissopsis 
of the present day, genera which, on the one hand, lead from 
Hemiaster (Itself still represented in tfae present epoch), through 
stages such as Cydaster, Feripn«u»tes, Brissus, and j^izaster,. 
and. on the other, through Miimter and fhelike, to the Spaten* 
goios, in which the devdopment of the and plastron andlhs^le 
perfmtns an important part, while in the former group Um 
development of the penpetalous Issctole and of the 


2, i88o] 


NATURE 


429 


fftsciole can be followed. None , of the genera of Petaloi&ticba 
belonging to the other groups develop any fa^ciole in the sense 
of drcumscribing a limited area of the test. 

The comparison of the genera of Echini which have appeared 
since the Lias with the young stages of growth of the pnnci|Hil 
families of Echini, shows a most striking coincidence, amounting 
almost to identity, between the successive fossil genera and the 
various stages of growth. This identity can, however, not be 
traced exactly in the way in which it has usually been under- 
stood, while there undoubtedly exists in the genera which have 
appeared one after tlic other a gradual increase in certain families 
in the number of forms, and a constant approach in each succeed* 
ing formation, in the structure of the genera, to those of Uie present 
day. It is only in the accordance between some si^ccial points of 
structure of these genera and the young stages of the Echini of the 
present day that w c can trace an agreement which, as we go 
further back in time, becomes more and more limited. "We are 
either compelled to seek for the origin of many structural features 
in types of which we have no recora, or else w c must attempt to 
find them existing potentially in groups where wc had as yet not 
succeeded in tmclng them, The j^ToUelism w e have traced does 
not extend to the structure as a whole. What we find is the 
appearance among the fos-sil genera of certain strucimal features 
giving to the paiticulor stages we are comparing their charac- 
teristic aspect. TJius, in the succession of the foi-sil genera, 
when a structural feature has once made its appearance, it may 
either remain as a persistent structure, or it may become gradually 
modified in the succeeding genera of the same family, or if may 
appear in another family, associated with other more marked 
structural features which completely overshadow it. Take, for 
instance, among the LesmosUena the modifications of the pori- 
ferous zone of the actinnl and abactinal systems of the coronal 
plates, of the ambulacral and interambul acral systems, the 
changes in the relative proportion of the primary tubercles, and 
the development of the secondaries. These are all structural 
featurc.s which are modified independently one of the other ; we 
may find simultaneous development of these features in parallel 
lines, but a very different degree of development of any special 
feature in separate families. 

Tlus is as plainly shown in the cmbryological as in the palseon- 
tological development. In the Cidarida^ there is the minimum 
of specialisation in these structural features. In the Dia- 
demo|)sid£e there is a greater range in the diversity of the structure 
of the poriferous zone and of the coronal plates, as well as of the 
actinal system. There is a still greater range among the Echini<^', 
while amon^ the Salenidse the modifications, ns compared to those 
of the Echinida; and Diademopsidec, are somewhat limited 
again, being restricted as far as relates to the poriferous zone 
and coronal plates, but specialised as far as the actinal system 
is concerned, and specially important with reference to the 
structure of the apical system. The special lines in which these 
modifications take place produce, of course, all possible com* 
binations, yet they give us the key to the sudden appearance, as 
it were, of structural features of which the relationship must be 
sought in very distantly related groups. It is to this speciality 
in the palaeontological development that we must trace, for 
instance, the Cidarid affinities of the Salenice, their papilltc, 
the existence of few large primary interambulacrol tiwrcles, 
the structure of their ajucal system, and their large genital plates ; 
while it is to their affinities with the Hemicidarida? lliat we must 
refer the presence of the few larger primary ambulacral tubercles 
at the base of the ambulacral area, and by their Liademoi^sid 
and Echinidian affinities that we explain the indented imbricated 
actinal evstem with the presence of a few genuioe miliarics. 
But all the structural features which characterise the earliest 
types of the DestnosUcha can in reality be traced, only in a 
somewhat rudimentary forin, even In the Cidaridse, The slight 
undulation of the <dosely packed, nearly vertical poriferous zone 
is the forerunner of the j^oriferoua zone first separated into 
vertical arcs and then into independent arcs. The limitation in 
the number of the rows of granules in the ambulacral zone, and 
their increase in sizCj is the first trace of the appearance of the 
somewhat larger primary ambulacral tubercles of the Hemici- 
daridse and Sidenise. The existence of the smooth cylindrical 
sphpiefi of the abactinal region of the test naturally leads to 
sindUr spines covering the idmle test in the other fitmiUes of the 
iDesmostti^ The dmerenoe ekUting in the plates covering the 
actM system from those of the coronal plates leads to thegreat 
dlsrinctSoa between the structure of the tcUnal system and of 
the coronal plates in some of the Eehinidis* 


Tassing to the. Oypeastridse and Petalosticha, wetraceaparal- 
leUsm of the same kind, and readily follow in the successive genera 
of fossil Ciypeastroids, but often in widely separated genera, the 
precise modifications which the poriferous zone has undergone 
os it first becomes known to us in Echinocyamus and Fibularia, 
and as we find it in the most complicate petaloid stage of 
the Clypcastroida of the present day. We readily trace the 
changes the test undergoes from its comparatively ovoid and 
swoll^ shaj)e to assume first that of the less gibbous forms, 
next that of the ILaganidee, and finally of the fiat Scutdlldm ; 
while we trace in the Echinanthidae the persistent structural 
features of some of the earliest Clypeastroids, together with an 
excessive modification of the poriferous zone. Lucewlse for the 
Echinoconid^e we trace mainly the slight modifications of the 
jxjrifcrous zone and of the coronal plates, and finally, when we 
come to the Spatangidee we find no difficulty in tracing from the 
most I)esmostJchoid of the Spatangoid genera the modifications 
of a test in which the ambulacral and interambulacral areas are 
made up of plates of nearly uniform size, in which the anterior 
.and posterior extremities are barely specialised, to the most 
typical of the Ananchytidoc, in which the anterior and posterior 
extremities have developed (he most opposite and extraordinary 
structural features. In a similar way we ciin trace among the 
fossil genera of different families the gradual development of the 
actinal plastron from its very earliest appearance as a modifica- 
tion of the posterior interambulacral area of the actinal side, or 
the growth of the posterior beak into an anal snout, the succes- 
aive changes of the anal groove, the foiniatJon of the actinal 
labium, or the development of the bourrelets and pbyllodes from 
a simple circular actinostomc, the gradual deepening of the 
slight .anterior groove of some early Spatangoid to form the 
deeply sunken actinal groove. Equally u'ell wc can trace the 
modifications of the ambulacral system as it passes from the 
simple poriferous rones of the earlier Spatangoids to genera In 
which Uie petaliferous portion makes its appearance, and finally 
becomes the specialised structure of our recent Spatangoid 
genera, such as Schizoster, Moira, and the like. Finally, we 
can trace to a certain extent the development of the fascloles on 
one side from genera like Hemiaster, in which the pcripetalous 
fascicle is prominent, to genera like BrUsopsis, Brissus, and the 
like, of the prerent, day ; on the other, perhaps, or both com- 
bined, the formation of a lateral and anal fasciolc from genera 
like Micraster in Spatangus and Agassizia. Thus we must, on 
the same theory of the independent modifications of special 
structural features, trace the many and complicated affinities 
which so constantly strike us in making comparative studies, 
and w'hich render it impossible for us to express the manifold 
affinities we notice, without taking up separately each sj>ecial 
structure. Any attempt to take up a combination of characters, 
or a ‘system of combinations, is sure to lead us to indefinite 
problems far beyond our power to grasp. 

In the oldest fossil Clypeastroids and Petalosticba, as well aa 
in the l>esmosticha, we also find the jx>tential expression of the 
greater number of the modifications subsequently carritsd out in 
genera of later date. The semipctaloid structure of some of the 
earlier genera of SjTat.an^oids, the slight modifications of some 
of the plates of the actmal side near the aclinostome, arc the 
precursors, the one of the highly complicated petaloid ambulacra 
of the recent Spatangoids, the other of the actinal plastron, 
leading as it docs also to the important differences subsequently 
developed in the anterior and posterior extremities of the test, 
as well as to the modifications which lead to the existence 
of a highly labiate actinostome. The api^earance of a few 
miliaries near the actinostome constitutes the first rudimentary 
bourrelets. 

Going back now to the Baltcchinidje, the earliest representatives 
of the Echini in palaeozoic times, without any attempt to trace 
the deocent of any special type from them, we may i>erhapa find 
some due to the probable modifications of their principal struc- 
tural features preparatory to their gradual disappearance. In 
the structure of the coronal plates, the specialisation of the 
actinal and abactinal systems, the conditions of the ambulacral 
system, we must compare them to stages in the embryonic deve- 
lopment of our recent Echini with which we find no analogues 
in the fossil Echini of the Lias and the subsequent formations. 
In order to make our poraUdism, we must go ^ck to a stage in 
tlie embryonic history m the young Echini in which the distinction 
to be m^e Wween the ambolacrm and interambulacral systems 
is very indefinite, in whi<ffi the apical system is, it is true, spediU- 
ised, but in whicli the oetinai system remains practically a part 
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it% to «olire 

to the iMttis&c^ of to mitor the riddle 6 f 

thii eiiriie of ^ «rotiii;v g^ems h&rdly credible that a achodl 

fc^ Ua in nothing which knot 
imihoted by oonunoa aem i^touhl descend to such triding. 

tittid for genealogical trees is passed; Us fiitiUtv cart, 
perhaps, ' best ^ be shown by a simple calculation, which wlU 
p6ij^ out at a glance what these soientihc arboricolturists are 
attempting- Xet us take, for instance, the ten most character'^ 
featore^ of Echini; The number of possible combinations 
which can be produced from them is so great that it would take 
no less than twenty years^ at the rate of one new combination a 
ndnute for ten hours a day, to pass them in review. Remember* 
kg now that each one of these points of structure is Itself 
undergoing constant modidcatlons, we may get some idea of the 
nature of the problem we are attempting to solve, when seeking 
to trace the genealogy as understood by the makers of genea> 
logical ttee^. On the other hand, in spits of the millions of 
possible combinations which these ten ohameters may assume 
vHten affecting not sitnply a single combination, but all the 
combinations which might arise from their extending ovei^ 
sevekl hundred species, we yet hnd that the combinations which 
actually ca^*t“"lhofie which leave their trsaces fossils — fall 

immensely short of the possible number. Wc have, as X have 
stated, not more than twcttty*tbree hundred species actually 
representini^ for the Echini the resuUs of these emlless combina* 
tions. Is it astonishing, therefore, that wc should fail to 
discover the 3 e<iuence of the genera, even if the genera, as is so 
often the case, represent, as it were, fixed embryonic stages of 
some Sea-urchin of the present day ? In fact, does not the very 
history of the fossils themselves show that we cannot expect 
this? Each fossil species, during its development, must have 
p^sed through stages analogous to those gone through by the 
Echini of the present day. Ifeach one of these stages at every 
moment represents one of the possible combinations, and tljose 
which are actually preserved correspond only to the particular 
period and the si»ecial combination which any Sea-urchin has 
reached. These stages are the true missing links, which wc 
can no more expect to find preserved than we can expect to find 
a record of the actual embryonic development of the species 
of the present dty without direct observation at the time. • The 
actual number of species in any one group must always fall far 
short of the possible numl>er, anti for this reaaoit it is out of the 
oueslion for us to attempt the solution of the problem of 
aerivation, or to hope for any solution beyond one within the 
most indefinite limits of correctness. If, when we take one of 
the most limited of the groups of the animal kingdom, we find 
ourselves engaged in a hopeless task, what must be the prosi>ect 
should we attack the problem of other classes or groups of the 
animal kingdom, where the species run into the thousands, 
while they number only tens in the case we have attempted 
to follow out? Shall we say **ignorabimus” or ♦♦impavidi 
pfogrediamufi valiantly to chase a phantom we can never hope 
foseixe? 


NOTES 

The Second ItJternationai Geological Congress will be held at 
Bolc^a in September, i88i. It is pro]> 09 ed to award a prize 
of 5,000 francs for the best international scale of colours and 
conventional signs for the graphic representation of formations 
on geological auap« and sections. Each scale should be accom- 
panied by an explanatory memoir and a sufficient number of 
maps $j>d sections relative to regions of different geological 
characters; for the memoirs the French language is recom- 
mended. The names of the competitors should be inclosed in 
sealed envelopes, on vthicli should be, a motto. The scales and 
memoirs should be addressed, before the end of May, i88c, to 
the President of ihe Committee, Signor J, Capellmi, 65, Via 
Gambon], JBokgna. , , - ' . 

“The Chdde and fiandbfl^ to Swansea and its 

Bisttlm,” prepared at tbe litocaV CommlUce by 

Mr. $. C. GamweU, is n ^caHy psefnt litae work, which must 
'prove of permanent vs^ue as a guide io Sw|ksea. It contains 
,mikh carefully compiled Infomation on the Itwtbry and 
^^uities of Swansea, Its U^iT and seikiitific, e^itcaUonal 


^ m4othtr4n«Uk^olu;r likoltrles, places 
; the town, geology of the district, polmoneokgy, 
history, A oonsiderable amount of space is appropriately 
devoted to tl^e scl^iiiic aspects of the district, the information 
I given is vei^ full, mid wc believe trustworthy. Ah exceilleht 
map is prefixed, and the work os a whole U creditable to the 
I Local Comirdttee add to the author. 

On Sunday a statue of Benb Fapln Was nnveiled at Blois, 
where he was born in 1647, t . 

The late Mungo Fonton, W.S., Fellow of the Royal Society 
of Bdluborgh, whose death was r^ntly annoonced, was known 
as the discoverer of the peculiar e^ct ol on.golatlne when 
treated with the bichromates, which was afterwards practically 
applied in the autotype process. He obtained the silver medal 
from the Royal Society of Edinburgh in 1838 for “model and 
description of improved electric telegraph.” He was the first 
who employed the ^otographlc method for registering automati* 
cally the fluctuations in thermometers and other instruments, and 
for thfe service lie received also the silver medal of the same 
society id 1845, Several papers of hi 3 appearod in the new 
Pk^osophkal j> 5 w;v/df/ and in the Quarterly Jmrmt of Sdtnce, 

The Fifth Annual General Meeting of the Mineralogical 
Society of Great Britain and Ireland was held at Swansea on 
August 27, Mr, Jas. S, Merry, F.C.S., in the chair. A favour- 
able report was presented by the Council and adojitcd by the 
meeting. The election of the following new members was 
announced : — Dr. Jas. Hector, F.R.S., of New Zealand, Mr. 
llios. Stewart of Glasgow, Rev, R. Graham, LL.B., of Errol, 
Perthshire ; Mr. Jos. Gill of I^dhills, and Rev. Geo. Gordon, 
IX.D,, of Elgin. The foUow’ing papers were read and dis- 
cussed j — “On the Chemical Formula of Epidote,” by M. 
I’Abbe Renard ; “On Certain Crystallised Furnace- prcnlucU,*’ 
by Wm. Terrill, F.C.S, ; “On tlio Serpentine and Hom- 
blcttdic, and Schistose Rocks of Porthalla in Cornwall,” by 
H. Collins. 

On the evening of July 20, about half- past eight o^clocle, a 
remarkable meteor, said to have resembled a comet, appai'ently 
al)out twenty yards in length, was observed at Vizimgaum and 
other places in India, traversing the sky from south to north, 
and remaining visible for about three-quarters of a minute, 
during which time the whole sky and country were brilliantly 
illuminated. The meteor then burst, and some time aftetjgards 
a loud sound like distant thunder, which lasted two minutes, was 
heanl. 

The rainfall in Southern China appears to have been abnor- 
mally large in the early i)art of this summer, for we learn from 
the Daity Press of Hongkong that the rai ufaH in that colony 
during the month of June was no less than 28*06 inches, com- 
pared with 1 1 *33 inches in June, 1879, 15*36 inches in June, 
1S78, and 9*37 inches in June, 1877, It is stated that so Urge 
a rainfall as Ave have mentioned has never before been registered 
in Hongkong. 

The Government printer at Brisbane has published three valu 
able Reports, by Mr. Robert L. Jack, the Geological Surveyor 
of Northern Queensland, who during the last few years has done 
excellent service in the cause of both geography and geology in 
Cape York Peninsula. The first of these Reports deals with 
the geology and mineral rosonrcf^ of the district between Charters 
Tow'ers gold^elds and the, coast, atul is illustrated with a map 
and several woodcuts taken from photographs, while the second 
is a pre^liudnary Report on die geological features of part of the 
coast ran^e between the Dairy mplc and Charles Towers roadA 
The third Eep^t treats of the important ^wen piivei coi^^field. 
This is aocompanfed by a map and same large and inteiMSting 
woodcuts. 
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At Ciiiicas \n Venexnek on Au^t i there w«s a heavy 
shoeh of earthquake at 7 p»m. 

Thk United Statee Govermnent proposes to hold an Inter- 
nfttiomil Sanitary Congress at Washington in January, 1881. 

The Rev. A. E. Eaton has begun a series of Notes on the 
Entomology of Portugal iu the Entomologists MotUkly Ma^<uine, 

In No* 9, vol. xxxviii. of G/olms an account of Dr. Potagos’s 
travels in the regions of the Nile and Welle is given. 

Among the articles in No, 2 of the Atnmcan yourml of 
Philology (Macmillan and Co.) is one of considerable scientific 
interest — ** Recent Investigations of Grimm's Law,” by Mr. H. 
C. G. Brandt of Johns Hopkin#University. 

We are requested by Lieut. Temple to publish the following 
letter addressed to him by Lieut. CoL Pr. Sejersted, Director of 
the Royal Norwegian Geographical Survey Office: — “Chris- 
tiania, August 7, 1880.— Sir, — You may possibly have noticed 
that I have replied in some English newspapers to remarks 
stated in those papers to liave been made by you at a meeting on 
the rpth of May last of the Society of Artr, with respect to our 
Norwegian coast charts, and that I have especially alleged that 
your remarks must have been caused by ignorance of the present 
stage of our coast charts. I now learn from a copy of the 
Journal of the Society of Arts, containing your paper complete, 
that the said newspaper statements were misguiding extracts, 
and that your censure was not pointed against our coast charts, 
but against an English belabouring of those charts in no way 
connected with the geographical survey of Norway. As a 
matter of course my reply would not have been published if the 
said newspaper statements had been correct concerning the main 
point to us, and I hereby declare u ith great pleasure that the 
copy of the Journal of the Society of Arts, containing your 
imper, proves plainly lliat you are intimately acquainted with 
our coast charts and coast descriptions, which are mentioned by 
you in a very satisfactory manner to us. 1 express my wish that 
thcic lines may help to make good the injustice you have 
suffered from the misconceptions caused by the ambiguous 
newspaper statements, and I beg to leave it to you to use this 
letter at pleasure.” 

The additions to the Zoological Society's Gardens during the 
past wc(;k include a Macaque Monkey {Macacus oynomo/gus} 
from India, presented by Mr, Geo. G. Turner ; two American 
Uoorhem iGallinula galoa/a) from America, presented by Mr. 
G. H. Hawtayne, C.M.Z.S. ; a Turnstoire {StretsHas jw/rr/m), 
captured at sea, off the Azores, presented by Capt. A. McRitchie, 
s.s. Utopia; two Koodoos {Strepsiooros kudu) fi-om Africa, a 
Hanie;sed Antelope {Tragolapkus soHptus) from Gambia, a 
Syrian Fennec Fox {Canis famelicus) from North Africa, a King 
VulUure {Gypagus papa) from Tropical America, deposited ; a 
Nylghale {Boselaphus pictus) from India, a Michie's Tufted Deer 
{Miaphodus michianus) from China, a Cuvier’s Toucan [Pam- 
pkastos cuvkri) from the Upper Amazons, purchased. 

SOCIETIES AJVV ACADEMIES 

Paris 

Academy of Sciences, August Wurtz in the chair. 

—The following papers were read .‘—Summary report of the 
cruise of le TravaUleur (continued), by M. Afph, Milne* 
Edwards. He describes the various animal sp^ies obtained.^ — 
On the cBtablishment of hospital stations in &}uatorial Africa, 
by M. de Lessep*. This reports the progress of Capt. Bloyct in 
the East (who reached Usa^a on July 2) :mdM, de Bram in 
the West (who is seeking a suitable position on one of the 
affiuents of the Ogow^).— On the embryos accompanying eyili- 
cersl la pork, Iw M. Poincar^, Pork may contain microscopic 
germs of Taenia which may escape ordinary inspection. 
Raw meat of any kM sho^ be avoids.— On some formalm 
telative to hypcfgeomctric functions of two rmdohles, by M. 


Ap^U«-*‘On various attempts at demonstration of the theorem 
of Fermat, by M, P^pin,— Observation on a group of lines la 
the solar spectrum, by M, ThoUon. With the centre of the solar 
image^ on nis app^tus (on a moontain near Nice) he notes 
four lines, o, r, dt of which a and d are close to each other, 
and similarly c atwl d ; h and ^ are of iron, o and d arc telluric* 
On directing the apparatus to the two ends of the equatorial 
diameter, the iron lines are displaced relatively to the others, 
confornmbiy to theory.— On the cause of variations of fixed 
jxjints in thermometers, by M, Crofts, He describes ex- 
periments which reduce to nil, or a very smab amount the 
/Wo of pressure in permanent elevation of the zero point, 
Glass blown at the lamp and long exposed to heat diminishes in 
volume through interior work,— On rapid alcoholic fermentation, 
hy M. Bouvsmgault. ThU relates to fermentation in a liquid 
that Is boiling under a pressure so weak that the heat does not 
alter the organism of the ferment, w’hilc yet it 1$ sufficient to 
expel the alcohol .ind the carbonic acid. Glycerine appears 
during this rapid fermentation. — Spectral examination of thulium, 
by M. Thal^Jn.— On the absorption-spectra of metals forming 
part of tlie groups of yttria and of cerite, by M. Soret.— On 
erbine, by M. CUve. The atomic weight of the metal he finds 
to be 166 (ytterbium 173). — Measurement of the intensity of 
some dark lines of the solar spectrum, by M. Gouy. His method 
shows clearly the telluric nature of the group li (between 6S66 
and 68S0), by reason of their greater intensity, — On polar electri- 
city in hcmihedric crystals with inclined faces, by MM. Jacques 
and Curie. They show that in all the non-conducting suMtances 
studied the direction of the electric poles is connected with the 
position of the hcmihedric facettes, M* Thcnard recalled 
experiments bearing on the subject made by his sou fifteen years 
ago. —New results of utilisation of solar heat obtained at Paris, 
by M. Pifre. He succeeds in utUiaiug 80 per cent, of the solar 
heat as against 50 (Mouchot). The reflector is made of three 
truncated cones, so that the generating line is a broken one. The 
focus is thus concentrated in much less length, and the height of 
the boiler may be diminished one half (without increasing its dia- 
meter). When the sky is clear the boiling of fifty litres is obtained 
in less than forty minutes, and the pressure rises 1 atm, every 
.seven or eight minutes. The steam-engine is specially adapted 
for solar receivers. — Production of crystals of sesquiddoride of 
chromium of persistent green colour, by M. Menq[cot. — On the 
inconveniences presented, with regard to physiological reactions, 
in cases of poisoning with morphine, by the substitution of 
amylic alcohol for etner in the process of Stas, by MM, Ber- 
geron and L'Hote. — On the experiment of the great cervical 
sympathetic, by MM. Dastre and Morat, They demonstrate 
tne existence of vaao-dilator as well as vaao ‘Constrictor nerves in 
the cervical sympathetic. — ^Morphological signification of tlie 
appendices serving for suspension of chiysalideB, by M, Kiinckel* 
They are (in Lepidoptera) hooks of membranous anal legs modi- 
fied and adapt^ to special, biological conditions. — On a new 
station of tlie age of stone at Hanawch, near Tyre (Syria), by 
M. I.ortet, Myriads of flints (of verv primitive form), alotig 
with numerous fragments of bone ana teeth, were found in a 
kind of conglomerate or breccia* —On the falling stars of August 
o, 10, and II, 1 880, by M. Clmpelas, The mean horary number 
js only 537, making a difference of 69*3 with that fast year. 
This seems to limit the return of the maximum of Au^st 
between 1848 and 1879, giving a period of thirty-two or thuty- 
tlirec year^ quite like that of the phenomenon of November X 3 
and 13. 
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ENGLISH AND- AMERICAN BEE-KEEPING 
The Mantati; 09% the Honey Becy its Manage- 

ment and Presenjatiofh With a Description of the 
^ most Approved Hives and other Appliances of the 
Apiary, By the late Henry Taylor. Seventh Edition, 
modernised and very greatly enlarged by Alfred Watts. 
(London : Groombridge and Sons, 1880.) 

B 7 i,Ush Bee-Farmingy its Profits and Pleasures, By 
James F. Robinson. (London : Chapman and Hall, 
mo,) 

Manual of the Apiary, By A. J. Cook, Professor of 
Entomology in the Michigan Slate Agricultural College, 
Fifth Edition, revised, enlarged, mostly re-written, and 
beautifully illustrated. (Chicago, Illinois : Thomas G. 
Newman and Son, 1880.) 

M r. WATTS' edition of Taylor's ‘‘Bcc-KecpeFs 
Manual” has been so copiously revised and added 
to tliat it is really a new work, embodying all the most 
recent discoveries and improvements in apiarian practice. 
For the amateur bee-keoper — as distinguished from the 
scientific student of bees on the one hand, and the mere 
honey manufacturer on the other — this volume is a most 
admirable guide. It is simple in arrangement, very clear 
in its descriptions, and copiously illustrated by really good 
woodcuts of every portion of the extensive apparatus used 
by the modem amateur. Commencing with a short 
account of the different kinds of honey-bee, and the main 
facts of its lifediistory, we are soon introduced to the 
mode of keeping bees, begriming with the old-fashioned 
straw hi\T, and successively pointing out the various 
improvements that have been effected. We then come 
to the different kinds of box, frame, and observ*itory 
hives, and the various systems of bee- management, all of 
which are explained and illustrated in the clearest and 
most intelligible manner. The latter half of the volume 
is devoted to a detailed account of the summer, autumn, 
winter, and spring management of bees ; and this part is 
so full and so carefully written that it' will prove of the 
greatest service to dll young bee-keepcrsl 
Mr. Watts docs not seem quite so confident as most 
apiarians of the superior qualities of the Ligurian over the 
commeii; bee. He quotes, as ** worthy of the most careful 
consideration from those interested in ‘the subject," a 
statement that the former rob the latter of their honey, 
and that they are also far more liable to disease. The 
writer—a Scotchman who has closely studied the habits 
of bees — says 

All Lifi^tkn fanciers claim for them that they work 
in wet or dry earlier and later than do the blacks. N ow 
any one can aee that as soon as there is honey in the 
flower^ so soon will the black bee go for it, and so long as 
there is honey so long will the black remain gathering it. 
Since the Ligurian^ no more moke honey than the 
black, and since R ftods bonny; after failed, 

it must obtain it from some ^her source than the flowers. 
Ligurian bee4ceepeps tell ’tne^end T aee no reason to 
doubt the statement^Hbat the Ligurian thrives amasingly 
for a time where plenty of block bees are ond that 
nearly dit;; the ' sSine piropordon to ' the ^of ’black 

hives wSlbin be rim hqs^pi^uchig aowtrs 

Vot. xxn,— No. 567 


of the Ligi^an. I have often seen thein coming out of 
the black mves, and certainly they were not helping the 
blacks, because in nearly exact proportion as they in- 
creased in weight the blacks decreased ; and this transfer 
of the honey is not always accompanied with fighting, the 
Ligurians having what all successful pilferers generally 
have — vir. the knack of introducing themselves imchat. 
lenged anywhere if what is wanted is to be had.’* 

“British Bee-Farming " is a most excellent and prac- 
tical work, written in the simplest style, and giving 
excellent directions to those who wish to keep bees for 
profit. We have seldom seen a book from which a 
beginner can obtain such exact information on all the 
necessary details of bcc-lftanagement. Mr. Robinson 
strongly recommends a simple form of bar-hive, which he 
calls “the bec-farmeris hive,” and which is figured so 
clearly that any village carpenter can make it ; and by 
the use of this, and his equally simple and efficient ^^bee- 
farmeris honey extractor,” he shows how a constant supply 
of pure honey can be obtained, week by week, without 
interfering w'ith the bees' work or destroying any of the 
comb, the replacement of which in a small hive necessi- 
tates the consumption by the bees of twenty pounds of 
honey, A good deal of misccirancoits information on 
bees and bee-keeping is given in the second part of the 
work, but its chief value is that it well justifies its title, 
by showing in the briefest and dearest manner how bees 
may become a source of considerable profit as well as a 
continual pleasure. 

Prof. Cook's volume differs considenibly from the pre- 
ceding, and indeed from any other Euglisli work on the 
subject, in its combination of science with utilitarianism, 
while the amateur pure and simple is hardly recognised 
at all. More than one- third of the book is devoted to an 
account of the natural history of the bee, its place in the 
animal kingdom, its anatomy, physiology, habits, and 
economy. Then follow the chapters on bee-keeping 
proper ; and the author here addresses himself almost 
exclusively to those who make bee-keeping a business, 
and we are led to understand how much this branch of 
industry is advancing in America, where honey is now 
being manufactured on almost as large a scale as corn. 
An article in the Times last year informed us that a single 
bee-farm has 13,000 swarms, and keeps two steam- saw^s 
and nine men at work for five weeks in cutting up the 
timber for the 72,000 boxes in which the honey is packed 
for exportation. Prof. Cook accordingly has a chapter on 

Marketing Honey,” and instructs his readers in the art 
of “ invigorating the market,” tempting the consumer,” 
and other mercantile details ; and throughout the book we 
find constant indications that bee-keeping is looked upon 
as a business rather than a hobby, and that in all its details 
economy of labour and materials must be studied, and all 
processes judged by the test of the maximum of produc- 
tion at a imnkmm of cost. A few extracts will give an 
idea of the style of the book, 

After stating that a queen bee will often lay two or 
three thousand eggs a day, he remarks that this is nothing 
to the queen white ant, which lays 80,000 eggs a 4ay, 
adding 

^This pck)r bripless thing, whose abdomen istheriaie 
of a man' s thunri), and . composed almost wholly of 
while rile rest nf her body ib not larger than the Bame in 
our common «ntlv has no other amusement y she Ooimot 
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walk ; she cannot even feed herself or care for her eggs. 
What wonder then that she should attempt big things in 
the way of egg-laying ? She has nothing else to do, or to 
feel proud ou^ 

In the account of tlie fortt\ation of the comb the "pres- 
sure theory is very properly rejected, but no reference is 
made to the complete explanation of the process given by 
Darwin, Waterhouse, and others. The mathematical 
accuracy of the ceil is however disproved by the observa- 
tions of Prof. Wyman, who showed by actual measure- 
ment that none of them were perfect hexagons, but that 
they varied in size, sometimes to the amount of one celPs 
width in ten, and commonly to half this amount. The 
rhombic bases of the cells also' vary, and as this variation 
occurs gn-aduaJiy in passing from one part of the comb to 
another, it follows that whenever this happens the cells 
must diverge from the true hexagonal form. The sup- 
posed mathematical instinct of the bee has therefore no 
foundation to rest upon, and the beautiful explanation 
given by Mr. Darwin fully meets the actual facts. 

An interesting chapter is devoted to " Honey Plants,” 
the principal species from which the bees obtain their 
honey in America being figured. In the more northern 
States fruit-trees, willows, and sugar-maples, with bass- 
wood and white clover, are the most productive plants^ 
while on. the western prairies the thousands of acres of 
asters, soli dagos, and eupatoriums afford an inexhaustible 
supply of honey not yet appropriated. 

The illustrations of this book are often rude, and some- 
times inaccurate. The honey-extractor (at p, 189) is 
described as acting by (entrifugal force, but it is drawn 
square, and the comb so placed in it that it could not 
possibly revolve; while, at p. 728, the bottom-board 
described as having a bevelled notch for an opening to 
the hive, is shown with a triangular projection, owing to 
bad perspective' in the drawing. These, however, arc smal 
faults ; and the English bee-keeper will no doubt obtain 
many useful hints from this excellent little manual of bee- 
culture as practised by our ingenious and energetic 
cousins across the Atlantic. A. R. W. 


ora ^OOA^ S//ELF 

Fai/i/ail ^ Mt’ Fast Indian Archipelago^ First Year, 
1879. By Dr. P. A. Bergsma, Director of the Batavia 
Observatory. (Batavia; At the Government Printing 
Office, 1880.) 

An extremely valuable system of rainfall observation has 
been established in the East Indian Archipelago under 
the superintendence of Dr. Bergsma, the well-known 
director of the Batavia Observatory, and the results of 
the first year’s observations for 1879 are now before us in 
this octavo volume of 257 pages. 

In the beginning of 1879 sixty rain-gauges were in 
operation, and by the end of the year the number had 
increased to 125, To these it is proposed to add other 
seventy new stations during 7880, thus raising the number 
of stations for the observation of the rainfaU of the East 
Indian Archipelago to 195. Towards the securing of 
uniformity the same ipattern of rain-gauge is used by all 
the observers, and the gauges are placed at the same 
height of 3i feet above the ground ; but greater uniformity 
in the hour of observing; which is any hour from 6 to 9 
a.m., is a desideratum, ^e stations extend from 95® 30' 
to 129"' 53' E. long., and from s’" S 3 " N. lat. to 10' S. 
lat., and as regards elevation they are at heights varying 
from the level of the sea to a height of 6,404. feet llieir 
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distribution among the islands is 76 on Java, 25 on 
Sumatra, 7 on Borneo, 4 on Celebes, and 4 on Billitdn, 3 
on Madeira, and t on each of the islands Riouw, Bangka, 
Tcrnate, Amboina, Banda, and Timor. 

The daily rainfalls at each of the 125 stations during 
1 879, so far as observed, are printed in extenso, and a 
table is added showing the amounts and days of rainfall 
for each month and for the year. The largest rainfaU for 
one day was u*8i inches at Amboina on July 13 ; and it 
may be remarked that at the same place on the four days 
ending the 15th of the same month, 29-45 inches fell. 
The least annual rainfaU at any station was 53*27 inches 
at Kqtta Radja, and the largest 282*33 inches at Padang 
Pandjang. Of the 59 stations for which there are returns 
for the whole year, the amount exceeded too inches at 33, 
and 200 inches at 5 of the stations. The greatest number 
of days on which rain fell at any station was 274 at 
Soekawana, and the least 1 36 at Onrust. It is evident 
that this system of observation will by and by lay before 
us the observational data for the determination of the 
distribution of the important element of the rainfaU, 
horizontally and vertically, over the land surfaces of this 
portion of the globe which excites so strongly the interest 
of the biologist, geologist, and geographer. 

Fotanische /ahrbucher fiir Systematik, PJlamengeschichte 
und Pflanzengeographie, Ilerausgegeben von A. 
Engler. Krster Band, Heft i. ii, (Leipzig : Verlag 
von Wilhelm Engelmann, 1880.) 

It is a question whether German serials devoted in part 
or wholly to botanical bibliography are not becoming too 
numerous, but, be that as it may, this new venture is so 
circumscribed in it.s scope that it recommends itself to a 
large section of botanists in this country whose labours 
are to a great extent within its scope. Engleris " Botan- 
ische Jahrbiicher^^ arc to be exclusively devoted to 
systematical, historical, and geographical botany, and 
will contain original articles in English, French, or 
German, as well as a review of current literature. Under 
Dr. Engleris painstaking edilorshit) we think success 
should attend the undertaking. The parts are not to 
appear at fixed intervals, nor necessarily to be uniform in 
size ; but the limit of the interval is from three to six 
months, and of the size three to four sheets. The con- 
tributors to the first part are Oswald Heer, on the 
history of the ginkgo-like trees ; Alphonse d© Candolle, 
on some points of botanical nomenclature; Eug. Warming, 
on the results of recent investigations of the flora of 
Greenland ; 0 . Bcccari, on the phytogeography of the 
Malayan Peninsula ; A. Engler, diagnoses of some new 
Pur sera cea and Anacardiaceoi, and a review of the more 
important botanical works published in 7879. It should 
be mentioned that the contributions of A. de Candolle 
and O. Beccari are abstracts of and extracts from what 
has appeared elsewhere, though this fact docs not diminiah 
their value. On the contrary, they are thus brought to the 
knowledge of many who would otherwise not have an 
opportunity of reading them, W. B. Hemslky 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents^ Neither can he undertake to return^ or 
to correspond with the writers of^ refected manuscripts. No 
notice is taken of anonymous communications, 

[The Editor urgently revests correspondents to ke^ their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the appnmcmce even of com^ 
fnumcatioHs containing interesting am novel fa€ts,\ 

The Conditions Necessary for the Existence of hlaf ter 
in the Liquid State— Existence of Ice at Hligh 
Temperatures 

Numbxous experiment! which 1 have made during the last 
few weeks on the boiling pointi; of snbst!tme«» under low pres^ 
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the Retails of which wiU thortly be published, have led to 
the followix^ conclusions In reference to the conditions necessary 
for the existence of any substance in the liquid state. These are 
two in number, vis. : — 

I. In order to convert a gas Into a liquid the temptrature 
must ht a certain point (termed by Andrews the , critical 
tmperaiun of the substance), otherwise no amount of pressure 
is capable of liquefying the gas. 

a. In order to convert a solid into a liquid the pressure must 
be ahve a certain point, which I propose to call the critical 
pressure of the substance, otherwise no amount of heat will melt 
the substance. 

If the second of the above conditions be true, it follows that 
if the necessary temperature be attained, the liquefaction of the 
substance depends solely on the superincumbent pressure; so 
that if by any means we can keep the pressure on the substance 
below its critical pressure, no amount of heat wall liquefy it, for 
in this case the solid substance passes directly into the state of 
gas, or in other words it sublimes without previous melting. 

Having come to this conclusion, it wus easily foreseen that if 
these ideas were correct it would be possible to have solid ice at 
ieftiperaiures far above the ordinary melting-point After several 
unsuccessful attempts, 1 was so fortunate as to attain the most 
pjarfect success, and have obtained solid ice at temperatures so 
nigh that it was impossible to touch it writhout burning one's self. 
This result has been obtained many times and with the greatest 
ease, and not only so, but on one occasion a small quantity of 
water has frosen m a glass vessel w hlch was so hot that it could 
not be touched by the hand without burning it. I have liad ice 
a considerable length of time nt temperatures far above the 
ordinary boiling-point, and even then it only sublimed away 
without any previous melting. These results were obtained by 
maintaining the suijcrincumbcnt pref^sure below 4 ‘6 mm, of 
mercury ; i.^., the tension of aqueous vapour at the freezing* 
point of water. Other substances also exhibit these same phe- 
nomena, the most notable of which is mercuric chloride, for 
w'hich latter the pressure need only be reduced to about 420 mm. 
On letting in the pressure the substance at once liquefies. 

For the success of these experiments in the case of w’ater one 
or two details of manipulation arc necessary, but these will be 
subsequently described, Thos. Carnellkv 

Firth College, Sheffield, September 6 

A Doubtful British Mollusk 
I HAVE just observed that I am quoted in Dr. Gwyn Jeffreys' 
British Concholo^ " (vol. v. p. 161) as an authority for the 
discovejcy of ClausUia parvula (a Continental snail) in Stafford- 
shire. Many years ago, w^hen I was a schoolboy, X found six or 
seven specimens at &nver, near Stourbridge. I took them at 
first for a smooth variety of C. rugosa, but noSng other differences 
sent them to Dr. Jeffreys, who identified them as above. I 
never had another opportunity of visiting the spot, hut brother 
conch(^ogists, who went on my recommendation, failed to find 
any specimens. The sheep-walk on which I picked them up 
was close to the grounds of Enville, where there are many foreign 
shrubs, and I have now little doubt that Bicy were introduced. 
At the same time the large size of the specimens seemed to 
indicate that they had been long acclimatised, as northern indi- 
viduals are larger than southern. Grant Allen 

Broad Street, Lyme Kegis, Dorset 


A Halo 

May I mention a strange apj[>earance which I saw in the 
heavens on August 2^, and ask for an explanation of it? It was 
a rainbow without ram, and in the same quarter of the heavens 
as the sun. 

S *45 I observed in a little nearly circular opening in 
the clouds, at the same height above the horizon as the sun, and 
about *3 to the north of it, all the colours of the rainbow. They 
were very vivid, and lasted for several minutes, Two persons 
who were with me also saw this strange flri^t, which I cannot 
account for in any way. AVas it seen by any of your readers ? 
And what could be the cause of itf L. Boamss 

Brighton, September a , 

(This was -probdbly a portion of the ordinary hub of 22*. l^" 
ko, it bdicates the presence of ke*cty^ls (not of drops of water) 
in the tipper atmosphere. thinp are cot^n enough in 

autumn, especially when there is a sudden Ibwefii!^ of tempera- 
tmre by atia3iticycIoho.^».] 


Tone of Violins 

I SAW a tittle time back, but omitted to note it at the time, a 
brief notice of some German experiments showing that the strings 
of good old instruments of fine tone tended far more than in the 
case of inferior violins to vibrate in closed curves or simple 
curves. I have searched Nature in vain for some weeks, but 
cannot find it, though I thought it was in these columns. 1 am 
particularly anxious to recover it for purposes of my own con- 
nected with another branch of physics, and shall be obliged if 
any reader can refer me to the notice* or to the paper, or any 
translation of it. Lewis Wright 

August 30 


ADOLPH EDOUARD GRUBE 

B y the sudden death of Prof. Grube of Breslau on 
June 23, zoological science has been deprived of one 
of its enthusiastic and veteran cultivators. Born in 
K6nigsberg on May i2, 1812, he entered the university 
of that city in 1831, and graduated in medicine in 
1837. Thereafter he became a private lecturer on zoology 
in Kdni^sberg. In 1844 he was appointed to the Pro- 
fessorship of Zoology in the University of Dorpat, and 
lastly was transferred, in 1857, to a similar post in the 
University of Breslau, where he laboured till his death. 

He chose for the subject of his' inaugural dissertation 
(in 1837) the structure of Pkione carunculatay Pallas, and 
it is interesting that at this early age he selected one of 
the group in which his chief work in after-life was accom- 
plished ; for though he published various valuable re- 
searches in other departments those on the Branchio- 
pod Crustaceans), still the Annelida most benefited by his 
labours during the subsequent forty- three years. Moreover, 
he observed so carefully, as well as laboured so industri- 
ously, that he was facile princeps in the department at his 
death. The bare enumeration indeed of his zoological 
works and papers is formidable ; and their perusal tears 
imperishable witness to the well-directed energy and great 
ability of their author. He himself, with great modesty, 
used to state that his work fell far short of that of the late 
M. Clapar^jde, who, with a delicate physique, nevertheless 
accomplished a marvellous amount of valuable work, both 
with pen and pencil. But though perhaps less of an 
artist than the talented Swiss, the greater tenacity of con- 
stitution in the stalwart German, combined with his in- 
domitable energy and perseverance throughout a longer life, 
enabled him to overtake a much greater amount of work, 
especially in descriptive zoology. 

The conscientious manner in which he carried on his 
scientific labours is well shown in his ^^Familien der 
Anncliden ” (1851), a work which even now is of great 
value, and indispensable to workers in the department. 
The same may be said of his Entwicklung der Anne- 
liden” (iB^) and his “Annulata CErstediana" (1857). 
In his original papers in the Archw fur Naturgeschic/ite 
and in the recent admirable series in the Sikung der 
Schlesischen Gese/lschaft, on the families of the Anne- 
lida, he demonstrated the cncyclopa^dian and critical 
knowledge which he had of the whole group in a remark- 
able manner, just as his Bemerkungen iiber Anneliden 
der Pariser Museums ** showed his great experience in 
discriminating the species described by others. His last 
large publication (a work of 300 pp., 4to, and fifteen fine 
plates by his tried assistant Assman) is devoted to the 
numerous Philippine annelids collected by Prof. Semper, 
and is a lasting memorial of his accuracy and patient 
industry. 

Nor was he a zoologist who confined his researches to 
a single group. He was an accomplished carcinologist, 
and his faunistic treatises, his "Actinien, Echlno- 
dermen u, Wurmer dcs Adriatischen u. Mittelmecrs/’ 
his ‘VAusflug nach Triest il dem Quarncro,*' as well as 
his special papers on the Echinodermata, on 
and other Arthropods, testify abundantly to the breadth 
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of his information and his unwearied efforts to advance 
Jtxdogicail science. He was no less a thoughtful student ^ 
of the labours of others than a discover of new forms 
hnd an accurate original inquirer. 

To one who had worked at the fauna of Siberia, at the 
coUections made during the Kovara expedition and those 
of the Gentian exploring ship Gase//ef at the varied stores 
in the Museum Godemoy" of Hamburg, who had made i 
'fcixnself ’&miliar with the shores of the Adriatic and the j 
Miedlteirranean, as well as those of France and Britain, ; 
the^plmdid zoological series made by H.M.S. Challenger^ j 
under the direction of Sir Wyvihe Thomson and his j 
coUe^ues, could not but prove an irresistible attraction ; i 
and it was this which tempted him more than anything j 
else to make his last visit to this country in 1876, when j 
he attended the Meeting of the British Association in 
Glasgow. 

Privately Prof. Grube was one of the most amiable and 
accomplished of men. Of commanding presence (he was 
a cuirassier in his youth), and frank ana manly bearing, 
his fund of general information, his musical tastes, and 
^at geniality, endeared him to all his friends. Nor was 
he less beloved as a teacher by his students. Full of life 
and work, ahd with an industry that never seemed to flag, 
he was suddenly cut off in the midst of his labours, and 
just as he was organising fresh researches. 

A full biography of Prof. Grube will appear in the 
JLcopoldina in Halle, but, meanwhile, it is well to 
indicate in this country the sense of the great loss 
which zoological science has sustained by the death of 
this eminent investigator and teacher. W. C. M. 
— y. — . - 

THUNIDERSTORMS ' 

^ JiMOST all the facts to which I have now adverted 
point to water-substance, in some of its many forms, 
as at fonst one of the chid* agents in thunderstorms. And 
when we think of other tremendous phenomena which 
are undoubtedly due to water, we shall have the less I 
difficulty in believing it to be capable of producing 
thunderstorms also. 

First of all let us think of some of the more obvious 
physical consequences of a fall of a mere tenth of an inch 
of rain. Suppose it to faU from the lowest mile of the 
atmosphere. An inch of rain is 5 ib. of water per square 
foot, and, gives out on being condensed from vapour 
smproximatcly 3,000 units of heat on the centigrade scale. 
The mass of the mile-high column of air a square foot in 
section is about 3601b., and its specific heat about a 
quarter. Thus its temperature throughout would be 
raised by about 33^ C., or 60° F. For one-tenth inch of 
min, therefore, we should have a rise of temperature of , 
the lowest mile of the atmosphere amounting to 3*3® C., J 
quite enough to produce a very powerful ascending current, | 
As the air ascends and expands it cools, and more vapour j 
is precipitated, so that the ascending current is farther 
accelerated. The heat developed over one square foot of 
the earth’s surface under these conditions is equivalent to 
work at the rate of a horse^power for twelve minutes. 
Over a square mile this would he ten million horse-power 
fw half an hour. A fall of one-tenth of an inch of min 
over the whole of Britain gives heat equivalent to the 
work of a million millions of horses for half an hour I 
Numbers like these are altogether beyond the limits of 
our understanding. They enable us, however, to see the 
full explanation of the energy of the most violent hurri* 
cancB in the simplest physical concomitants of the mere 
condensation of aqueous vapour* 

1 have already told lhat the source of atoospheiic 
electricity is as yet veiy tmcertalh. Yet it is so common 
and so prominent a phenomenon in many of its tnaai- 

‘ ^ * AbjWct a lecture, deStttrad fa» the C 3 ty Glwgcw, hy Prof. Taft. 
Conti&ued Oom p. 410. 


I IbstatiolU' tiiMt there can litde doubt innuxhmble 
' attempts have been ittdde to account for it. But when 
we consult the best ttfcafises oh meteorolo|T it 
either evaded altogether or passed over with ekCttedlnj^y 
scant teferences td evaporation or to vegetation. Not 
finding anything ^isfaetpry in books, I have cphsidtnd 
able ^ysicists, and some of the ablest of meteorptoi^ts, 
m all cases but one with the same negative tesuli I n^, 
in feet, the feeling which every one must experience who 
attempts to lecture on a somewhat unfamiliar subject, ths^ 
there anight be much knovm about it which 1 had not 
been fortunate enough to meet with. SomO years . ago I 
was experimentally led to infer that mere eontc^ m the 
particles of aqueous vapour with those of air, as they fiy 
about and impinge according to the modem kinetic theory 
of gases, produced a separation of the two electricities, 
just as when zinc and copper are brought into contact the 
zinc becomes positively electrified ana the COppCT nega- 
tively, Thus the electrification was supposed to be tlie 
result of chemical affinity. Let us suppose, then, that a 
particle of vapour, after impact on a particle of air, 
becomes electrified positively (I shall presently mention 
experiments in support of this suppoaitionV and see what 
farther consequences will ensue when tne vapour con- 
denses. We do not know the mechanism of the precipi- 
tation of vapour as cloud, and wc know only partially that 
of the agglomeration of cloud-particles into rain-drops ; 
but of this we can be sure that, if the vapour-particles 
were originally electrified to any finite potential, the 
cloud-particles would be each at a potential enormously 
higher, and the rain-drops considerably higher stUl. For, 
as I have already told you, the potential of a free charged 
sphere Is proportional directly to the quantity of electricity 
on it and inversely to its radius ; so when eight equal and 
equally charged spheres unite into one sphere of double 
the radius, its potential is four times that of each of the 
separate spheres. The potential in a lai^e sphere, so 
built up, is in fact directly proportional to its surface as 
compared with that of any one of the smaller equal spheres 
of which it is built. 

Now, the number of particles of vapour which go to the 
formation of a single average rain-drop is expressed in 
billions of billions ; so that the potential of the drop 
would be many thousands of billion times as great as that 
of a particle of vapour. On the veiy lowest estimate this 
would be incomparably greater than any potential we can 
hope to produce by means of electrical machines. 

But this attempt at explanation of atmospheric elec- 
tricity presents two formidable difficulties at the very 
outset, 

1, How should the smaller cloud-pariicles ev^ unite if 
they be charged to such high potentials, wlrich of course 
must produce intense repulsions between them I 

2, Granting that, in spite of this, they do so unite, how 
are they separated from the mass of ne^tivcly electrified 
air in which they took their origin ? 

1 think it is probable that the second objection is more 
imaginary than real, since there is no doubt that the 
diffusion of gases would speedily lead to a great ep^ading 
j about of the negatively electrified particles of air fitom 
among the precipitated cloud’^particles into the less highly 
electrified air surrounding the cloud. And if the sur- 
rounding Eur were equdly electrified with that mixed with 
the cloud, there would be no electric force preventing 
gravity from doing its usual work. This objectioh, in 
fact, holds only for the Jfnal separation of thb whole 
moisture from the oppositely elecififi^ hit ; aiW gravity 
may be trusted to accoxnphsh this; ao 

efficient agent in this separation is'ihe opinlbh of Trof- 
Stokes, ft must be observed that as soon is the che^e 
on each of the drops in a ddud 
electricity will pass ,% 
bcuiding feyer of the dbud. v. 

Tibie mt objection is at Ic^ 
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rtatairk th^tln A cloud-mass when just formed, if it be at 
all Uniterm, the electrici attractibns and repulsions would 
approximately balance one another at every point, so that 
the mutual repulsion of any two water-drops would be 
almost compensated, except when they came very clos'e 
to one anc^her. 

But there is nothing in this explanation inconsistent 
with the possibility that the particles of water may be 
caused to fly about repeatedly from cloud to cloud, or from 
cloud to an electrifled mass of air ; and in many of these 
regions the air, already in great part deprived of its 
moisture, may have become much cooled by expansion as 
it ascends, so that the usual explanation of the produc- 
tion of hail is not, at least to any great extent, interfered 
with. 

I may here refer to some phenomena which seem to 
offer, if closely investigated, the opportunity for the large 
scale investigations which, as I shall presently show, will 
probably be required to settle the source or sources of 
atmospheric electricity. 

First, the important fact, well known nearly 2,000 years 
ago, that the column of smoke and vapour discharged by 
an active volcano gives out flashes of veritable lightning. 
In more modem times this has been repeatedly observed 
in the eruptions of Vesuvius and other volcanos. 

Sabine, while at anchor near Skye, remarked that the 
cloud-cap on one of the higher hills was permanently 
luminous at night, and occasionally gave out flashes 
resembling those of the aurora. I have not been able to 
obtain farther information as to this very important fact ; 
but I have recently received a description of a very similar 
one from another easily accessible locality. 

My correspondent writes from Galway, to the following 
eftect, on the 2nd of the present month ; — 

“At the commencement of the present unprecedentedly 
long and severe ’storm the wind blew from south-west 
and was very warm. After blowing for about two days it 
became, nuithout change of‘ direction^ exceedingly bnter 
and cold ; and the rmn was, from time to time, mixed 
with sleet and hail, and lightning was occasional. This 
special weather is common for weeks together in March 
or early April. The air is (like what an cast wind brings 
in Edinburgh) cold, raw, dry, and in every way uncom- 
fortable, especially to people accustomed to the moist 
Atlantic winds. During these weeks a series of small 
clouds, whose shadows would only cover a field of a few 
acres^ $eem to start at regular intervals from the peaks of 
hills m Connemara and Mayo, They are all more or less 
with electricity. From high ground, behind the 
citj^T: have at one time seen such a cloud break into 
lightning over the spire of the Jesuits* church. At 
another, I have seen such a cloud pour down in a thin 
line of fire, and fall into the bay in the shape of a small 
incandescent ball On one occasion I was walking with 
a friend, when I remarked, * Let us turn and make a run 
for it. We have walked unwittingly right underneath a 
little thundercloud.' I had scarcely spoken when a some- 
thing flashed an the stony ground at our very feet^ a 
tremendous crash pealed over our heads, and the smell of 
sulphur unmistakable. I fancy that I have been 
s^uck with fhese phenomena more than others, from the 
circumsttoc© tot they have always interfered with my 
daily habits. My walks often extended to considerable 
distances and to very lonely districts. Now these small 
local spurts of thunderstorms would hardly excite attention 
in the raiddte of a town, all to less as the intervening 
weaBier ia pnght, though raw^th to spurts coming on 
eyery would 

theyi«kcit‘t:,«ito''to?ntldn i^hilfe 'such 

a lito 

hood, you would m at no great ditonce every sign of fine 
weather. In fact they always seem to me like me small 
change of a big storrm'" 

My correspondeiit^ though n good observer and eloquent 


in description, is not a scientific man. But it is quite 
dear from what he ^ys that a residence of a few weeks 
in Galway, at the proper season, would enable a trained 
physicist to obtain, with little trouble, the means of 
solvinjg this extremely mteresting question. He would 
require to be furnished with an electrometer, a hygro- 
meter, and a few other simple pieces of apparatus, as well 
as with a light suit of plate armour, not of sted but of the 
best conducting copper, to insure his personal safety. 
Thus armed he might fearlessly invade the Very nest or 
hatching-place of the phenomenon, on the top of one of 
the Connemara hills. It ik to be hoped that some of the 
rising generation of physicists may speedily make the 
attempt, in the spirit of the ancient chivdry, but with the 
offensive and defensive weapons of modern science. 

Another possible source of the electricity of thunder- 
storms has been pointed out by Sir W. Thomson. It is 
based on the experimental fact that the lower air is 
usually charged with negative electricity. If ascending 
currents carry up this lower air the electricity formerly 
spread in a thin stratum over a large surface may, by 
convection, be brought into a very much less diffused 
state, and thus be raised to a potential sufficient to enable 
it to give a spark. 

However the electrification of the precipitated vapour 
may ultimately be accounted for, there can be no doubt 
of the fact that at least as soon as cloud is formed the 
particles are electrified ; and what I have said as to the 
immense rise of potential as the drops gradually increase 
in size remains unaffected, I have tried various forms of 
experiment, with the view of discovering the electric 
state of vapour mixed with air. Fflr instance, I have 
tested the vapour which is suddenly condensed when a 
receiver is partially exhausted; the electrification of 
cooled bodies exposed to moist air from a gasholder ; and 
the deposition ol hoar-frost from a current of moist air 
upon two polished metal plates placed parallel to oUe 
another, artificially cooled, and connected with the outer 
and inner coatings of a charged jar. All have giyen^ 
results, but as yet too minute and uucertoin to settle such* 
a question. These experiments are still in pre^ess. It 
appears probable, so far, that the problem will not be, 
finally solved until experiments arc made on a scale much 
larger than is usual in laboratories. 

A great thunderstorm in summer is in the mmority of 
cases preceded by very calm sultry weather. The atmo- 
sphere is in a state of unstable equilibrium, the lower 
strata are at an abnormally high temperature, and highly 
charged with aqueous vapour. It is not easy, in a 
popular lecture Tike this, to give a full account of what 
constitutes a state of stable equilibrium, or of unstable, 
especially when the effects of precipitation of vapour are 
to be largely taken into account. It is sufficient for my 
present purpose to say that in all cases of thoroughly 
stable equilibrium, a slij^ht displacement tends to right 
itself j while, in general, in unstable equilibrium, a slight 
displacement tends to increase. Now, if two cubic ftet 
of air at different levels could be suddenly made to change 
laces, without at first any other alteration, and if, on 
eing left to themselves, each would, under the change of 
pressure which it would suddenly experience, and the 
consequent heating or cooling, with its associated evapo- 
ration or precipitation of moisture, tend to regain its 
former level, the equilibrium would be stable. This is 
not the case when the lower strata are very hot, and fully 
charged with vapour. Any portion accidental!)^ raised to 
a higher level tends to rise higher, thus allowing others 
to descend. These, in consequence of their descent, tend 
still farther to descend, and thus to force new portions up. 
Thus# when the trigger is once pulled, as it wmi, we soon 
have powerful ascending currents of hot moist air, 
cipkating their moisture as cloud as they ascent^ coming 
by expansion, but warmed by the latent heat the 
vapour condensed. This phenomenon of ascending 
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currents is strongly marked in almost every great thund^- 
atorm^ and is prcciscK* analogous to that observed m 
the centre of a West Indian tornado and of a Chinese 
typhoon, ^ j- • 

When any portion of the atmosphere is ascending it 
must be because a denser portion is descending, and 
whenever such motions occur acceleration the 

pressure must necessarily be diminished, since the lower 
strata are not then supporting the whole weight of the 
superincumbent strata. If their whole weight were sup- 
ported they would not descend. Thus even a smart 
shower of rain must directly tend to lower the barom^er, 
[A long glass tube, filled with water, was suspended in a 
vertical position by a Tight spiral spring, reaching to the 
roof of the hall. A number of bullets hung at the top of 
the water column, attached to the tube by a thread. 
When the thread was burned, by applying a lamp, the 
bullets descended in the vrater, and during their descent 
the spring contracted so as to raise the whole tube several 
inches.] 

In what I have said to-night I have confined myself 
mainly to great thunderstorms, and to what is seen and 
heard by those who are within their sphere of operation. 

I have said nothing of what is commonly called summer-' 
lightnings which is probably, at least in a great many 
cases, merely the faint eflfect of a distant thunderstorm, j 
but which has also been observed when the sky appeared 
tolerably clear, and when it was certain that no tnunder- ' 
storm of the ordinary kind hod occurred within a hundred 
miles. In such cases it is probable that we see the 
lightning of a storm which is taking place in the upper 
strata of the atmosphere, at such a height that the thunder 
is inaudible, partly on account of the distance, partly on i 
account of the fact that it takes its origin in air of small ' 
density. 

Nor have! spoken of the aurora, which is obviously 
connected with atmospheric electricity, but in what precise 
way remains to be discovered. Various theories have ^ 
been st^gested, but decisive data are wanting. Dr. 
Balfour Stewart inclines to the belief that great auroras, 
visible oyer nearly a whole terrestrial hemisphere, are due ' 
to (nductive effects of changes in the eanVs ma^ettsm. 
This iynpt necessarily inconsistent with the opinion that, | 
as ordinary auroras generally occur at times when a con- 
siderable change of temperature takes place, they are 
phenomena due to the condensation of aqueous vapour in 
tar less quantity, but through far greater spaces, than the 
quantities and spaces involved in ordinary Uiunderstorms. 

In taking leave of you and of my subject I have two re- 
marks to make. First, to call your attention to the fact that 
the most obscure branches of physics often present matter i 
of interesting reflection for all, and, in consequence, ought 
not to he left wholly in the hands of professedly scientific ! 
men. Secondly, that if the precautions which science 
^ints out at least in general, sufficient, were recognised 
by the public as necessaty, the element of danger, which 
in old days encouraged the most debasing of superstitions, 
would be all but removed from a thunderstorm. Thus 
the most timid would be able to join their more robust 
fellow-creatures in watching fearlessly, but still of course 
with wonder and admiration, one of the most exquisite of 
the magnificent spectacles which Nature from time to 
time so lavishly provides. 


PHYSICS WITHOUT APPARATUS 
IV. 

science of heat constitutes one of those depart- 
* ments of physics in which both the uninitiated 
b^inner and the advanced student can find food for 
thought. To Mow out the theoretical teachings of the 
science of heat requires a knowledge of abstruse mathe- 
matical formulae; but, on the other hand, a very large 


proportion of ^ the fhndaxnental facts of experiment upon 
which the science depends can be illustrated with the 
simplest memis. 



The property possessed by almost all material bodies 
of expanding when they are warmed affords us the means 



It, on the other hand, a very 

Cwitinued from p. 368, 


^ascertainiagr the dime to which tl 
Thus the expansion 
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ib^ntometers shows us the degree of temperature of 
the surrounding air. Again, the heat imparted to the 
air within a paper dre-oalloon makes it expand and 

it-— 


become specincally lighter than the surrounding atmo- 
sphere through which it rises. In general it may be 
asserted that matter, in whichever state it may be-~solid, 
liquid, or gaseous-*^expands when heat is imparted to it, 
and contracts when heat is taken from it. Fig. ii illus- 


neck. Of course this is seen better with a bottle of clear 
glass than with one of a dark or opaque tint 

The contraction of a liquid on cooling can be even 
more simply shown. Take a common medicine bottle. 
Warm it gently (by rinsing it out with a little hot water) 
so that it shall not crack by the sudden heating, and then 
fill it brimful of boiling water. Leave it to cool ; and in 
less than half an hour you will find that the water which 
you poured in to overflowing has shrunk down into the 
neck of the bottle, having contracted as it cools. 

It was mentioned above that the hot air in a fire-balloon 
raises it, being lighter than the cold air. In the same 
way hot water will rise through cold, and float on the top 
of It, being specifically lighter. You may prove this in 
several ways. Fill a deep jar with water, and then, 
taking a red-hot poker, plunge about an inch of the tip 
of it into the surface of the water. Presently the whole 
of the water at the top will be boiling furiously ; but the 
water at the bottom will be just as cool as before, for the 
hotter water will not have gone down, but will have 



too bof it its warmth 

space : 

will tiiie ill Mbtto tbroiij^ water. If Sow Bie flame 
be removed, the reverse qibratiim of contraction by 
oorfing may be witnessed!, for as the air in^ the bottle 
It win occupy a. smanw smaSer vomount of 
i^Cb, and the water wiil ^dusliy rise hi th^ bbtde- 


floated at the top, being lighter in consequence of expan- 
sion. The same thing can be shown very prettily by the 
following simple experiment Fill a wide and deep glass 
jar— the glass of a parlour-aquarium will do excellency — 
to about half its depth with cold water, Provide yourself 
also with a kettle full of boiling water, a funnel, a bit of 
wood about three inches square, and with some ink-red 
ink if possible. Pour into the kettle enough of the ink to 
colour it with a perceptible tint ; this is simply that you 
may be able to distinguish between the colourless cold 
water and the coloured hot water which you are going to 
cause to float at the top. The only difficulty of the 
experiment is how to pour out the hot water without 
letting it mix with the cold water. Fig, 12 shows how 
you may do this with the help of the things you have 
together* Tlw bit of wood (or cardboardT is kid on me 
water as a float, and you fnust pour the not water on to 
this to break the force of its fall. The funnel wfli al^ 
help to break the fall of the hot water, and will aid you to 
guide the stream on to the middle of the floah With 
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these precautions you need not fear failure, and you will 
enjoy the spectacle so seldom seen, though so often 
actually occurring, of hot water floating on the top of cold 
water. 

It is almost as easy to demonstrate the fact that solid 
bodies, such as wood, iron, and glass, expand when 
heated. A steel knitting-needle, for example, is both 
longer and thicker when hot than it is when cold. To 
prove so minute a quantity as the increase in thickness 
would require very delicate apparatus indeed, but the 
increase of length may be rendered visible by the follow- 
ing simple arrangement given by Miss C. Martineau in 
her capital ‘^Easy Lessons in Heat.” The knitting- 
needle must be fixed firmly to the table by a table- 
clamp (Fig. X3). Against the other extremity rests the end 
of a straw to serve as an index or pointer. This straw, 
which should be at least eight or nine inches long, is 
transfixed by a pin at about a quarter of an inch above 
the jioint where jt touches the knitting-needle, the pin 
being stuck into a block of wood or other substantial 
support. The slightest movement of the end of the steel 
needle will be rendered apparent by the movement of the 
straw index. 

Another pretty experiment which is easily performed is 
that of boiling water in a sheet of paper. Take a piece 
of paper and fold it up, as schoolboys do, into a square 
box without a lid, as shown in Fig. 14. Hang this up to a 
walking-stick by four threads, and support the stick upon 
books or other convenient props. Then a lamp or taper 
mupt be placed under this dainty cauldron. In a few 
minutes the water will boil. The only fear is lest the 
threads should catch fire and let the water spill into the 
lamp and over the table. The flame must therefore not 
be too large. A small taper will give a flame quite large 
enough. The paper does not burn, because it is wet ; and 
«ven if it resisted the wet it still would not burn through, 
because the heat imparted to it on one side by the flame 
would be very rapidly conducted away by the water on 
the other. Another experiment of a' similar nature, but 
perhaps even more striking, is as follows Twist up the 
edge® of a common playing-card or other bit of cardboard, 
so as to fashion it into a light tray. On this tray place a 
layer of small shot or bits of lead, and heat it over the 
flame of a lamp. The lead will melt, but the card will 
not burn (Fig. 15). It may be charred a little round the 
edges, but immediately below the lead it will not be 
burned, for here again the lead conducts off the heat on 
one side as fast as it is supplied on the other. Lastly, we 
give an experiment which, like the two preceding, proves 
that a good conducting substance may protect a delicate 
fabric from burning by conducting away the heat rapidly 
from it lay a piece of muslin quite flat upon a piece of 
metal. A live coal placed on the muslin will not burn it, 
for the metal takes away the heat too fast. If the muslin 
is however laid on a bad conductor, such as a piece of 
wood, it will not be protected, and the live coal will 
kindle the muslin. 

VTo he €ontinuedl\ 


NOTES 

Tjie International Congress of Anthropology and Prehistoric 
Archaeology, which opens at Lisbon on the xpth inst., promises 
to be an interesting one. On the mornings of the 2isl, a3rd, 
2Stb, and 27th, questions relative to Portugal will be discussed — 
Cut Flints ed the Tertiary, Characteristics of the Palajolithlc or 
Quaternary Age, the Neolithic Period, Kitchen -middens, Sepul- 
chral Caves, Age of Metals, See* Among the papers to be read 
on the afternoons of these days are the follo>ving : — M. Arc^, 
Antiquity ol Man in the Valley of the Saoae; M. E. CatoUhac, 
Keoe^^t Preliistoric Discoveries in the South of France; M. , 
Ernest Chantre, m Exploring Journey in the Caucasus ; M* 
Hildebrand, the State of Prehistoric Studies in Sweden; 


SchafThausen, Prehistoric Man, &c. Several interesting exoiW’ 
sions have been arranged for. Perhaps the most important 
question to be brought before the Congress will be that of the 
worked stones said to have been found by M. C. Ribciro in the 
Tertiary. The Local Committee have opened numerous cuttings 
between Carregado and Cereal, and in that distance of twenty 
kilometres it is stated that worked stones will be met wth at 
every step in the Miocene deposits. The railway companies of 
Spain and Portugal will Issue tickets at a reduction of one-lialf 
to members of the Congress. 

At the approaching Congress at Edinburgh on October 6 to 
13, the discussion on the first special question in the Educational 
Department, What may be the dangers of educational over- 
work for both sexes, with special reference to the higher class 
of girls* schools, and the effects of competitive examinations ? ” 
will be opened with papers by Dr. KciUer, M.D., of Edinburgh, 
and Miss Edith Peachey, M.D., of I.eeds. Papers on the 
second special question, ** How far, and under what conditions, 
ought the teaching of higher subjects iti elementary schools to 
form part of a system of national education ? ” will be contri- 
buted by Sir George Campbell, K.C.S.I., and Dr. Robertson, 
LL.D. Prof. Laurie will read a paper on the third special 
question, it desirable tlmt public secondary schools should 
be placed under local authorities Wid be subject to the super- 
vision of the Committee of Council on Education ? ” 

We arc glad to learn that Mr. Mnndella intends, during his 
sojourn on the Continent, to visit some of the principal foreign 
technical schools. We have no doubt ho will thus get some 
enlightenment as to what real technical education means. 

The Geological Society of France have issued circulars 
announcing that an extraordinary session will be held at 
Boulogne, from September 9 to 19, under the presidency of 
Prof. Gossclct of Lille, with an ample programme of papeis 
and excursions. 

At a meeting of delegates from local scientific societies, held 
at Swansea on August 31, Mr. J. Hopkinsoniuthe chair, vm-ious 
suggestions, principally with the view of securing a better re- 
presentation of scientific societies at the meetings of the British 
Association and a more intimate relationsliip between provitunal 
societies, were made, and the following resolutions were passed : — 
I. lEat this Conference recommends that at future meetings of 
the British Association it is desirable tliat the delegates from the 
various scientific societies should meet, with the view of pro- 
moting the best interests of the Association and of the several 
societies represented. 2. That Mr. Hopkinson and Mr, Ford- 
ham be a committee to carry out the views expressed at this 
conference, and report to the conference of delegate to be Eeld 
at York in 1881, in accordance with the foregoing resoluflon. 

To judge from the three volumes of its Sattetia which have 
been sent us, the Philosophical Sodety of Washington seems to 
produce some good< work* The Society was founded ten years 
ago, and the volumes embrace the period fitim 1871 to iB8a 
The late Prof. Joseph Henry was the first preSid^ of the 
Society, the object of which is stated to be the free of 

views bn scientific subjects and the promotloh of sd^nd^'inquiry 
among its members. The following are a few of the papers con- 
tained in the volumes before us t — ** On the Adopted Value of 
the Sun*s Apparent Diameter,'* by Prof. E. S. Holden; '* 0 n 
the Delta of the Mississippi,” by Prof* Forsh^j "On the 
Zodiacal Light,*’ by Prof. B* Alexander ; a detailed ii^prt oh 
the unusually brilliant meteor of DacentW 24, i$73 ; e. 1 ^!^ 
elaborate memoir of Prof, Joseph Hemy, with detaUed notices 
of his varied sdentifio Wot^ ; also the addr^ ddlyerad dttring 

his {Mresidency; "On the ^ Prodramtie Mieahodi 
of Storr,” by Mr, Theodore GUI ; a oiribai inquiry On ^ 
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Number of Words used iu Spcftlcing and Writing, by Prof. E. S. 
Holden ; ** New Species of Fossil Plante from Alleghany Co., 
Virginia,*' by Mr, F, B, Meek ; The Gentile System of the 
OmahaB/' by Rev. J, O. Dorsey, Most of the papers, however, 
appear in very brief abstracts. 

Enginerks are engaged dally in xmking ^ surveys for the 
purpose of deteradning the site of the projected tunnel under the 
St. Lawrence between Hoclielaga and l^ongueil. 

The War Office authorities have detailed a whole company of 
the Royal Engineers for instruction in the art of military balloon- 
ing, in Ueu of the small detachmetit hitherto employed in Uie 
experiments, I’he company selected is the 24th (Field, Company) 
at Aldershot, and it will be placed under the command of Capt 
Elsdall, R.E. j 

On the anniversary of the Russian Emperor's coronation, the 
foundation-stone of the Siberian University at Tomsk was laid. 
The building was projected in the rcigti of the Emperor 
Alexander 1. 

TirK Panafna Star and Herald of the 12th alt, says that the 
reports received concerning the eruption of the Fuego, the largest 
volcano in the republic of Guatemala, show that it was preceded 
by earthquakes of considerable violence, the theatre of whose 
operations was confined to the country surrounding the volcano, 
within a radius of some twenty or thirty miles. In Antigua, 
Ainatitlan, Palin, Petapa, and several other points the .shocks 
were of such violence as to occasion serious alarm among the 
inhabitants and cause them to abandon their houses for several 
hours. With the commencement of the eruption, however, tlie 
earthquake period ended, and the people in the streets of the 
various pueblos were able to witness iu tranquillity the splendid 
appearance of the burning mountain. During the morning of 
the day succeeding the eruption the pueblos on the Costa Grande, 
to the nortliward of the volcano, were shrouded ^in gloom, and 
for some time after sunrise people in offices were comjjellcd to 
employ artibcial light in order to carry on their labours. Ashes 
and dust fell in great quantities at many miles distance, and 
ixioplc who were at too great a distance from the volcano to wit- 
ness the eruption were for some time in doubt as to their origin. ‘ 
Happily the disturbance has passed with no more serious matter ^ 
to record than the alarm which it momentarily occasioned. j 

At the last meeting of the Balloon Society of Great Britain 
the recent balloon voyage out to sea at Cherbourg was referred j 
to, Mr. Simmons stated that when he some years ago made a 
similar trip at Hull he went twenty miles out to sea and then got 
into an anticipated return current which be found a few feet 
above the outward current, and which safely landed him at the 
desired spot on terra fimtd. The president read a letter from a 
member of the Society who had made one of his ascents in a 
thunderstorm and found the atmosphere at an altitude of about 
200 feet and for a height of 100 feet to be of a dull leaden hue, 
but as soon as he had risen above this stratum he found the sky 
^ttltc unclouded, and witnessed perfectly clearly the atom raging 
below in all its grandeur. On Saturday afternoon a balloon contest 
took plane from various points in the neighbourhood of London, 
sindcr the auspices of the Balloon Society. Eight balloons 
were to have started, but only Eye succeeded in getting away 
A idlverincdal wastobe awarded to the balloon that traversed 
the greatest distance in one hour and a half. The competition 
aeems to have had some connection Commander Cheync's 
proposi^ Arctic Expedition j but so far as we have ascertained 
no new scientific vmiis to hm been obtained. One 
balloon aeems to have attained & height of 14,000 feet 

Dvum ^ Session of the City and Gnilde of London Insti- 
Ute, commencing October 4, Prof. Anhsttou^^ F.R.S., and 


Prof, Ayrton, Xnst.C.E., will continue their tutorial and labora- 
tory courses of instruction in Chemistry and Physics as applied 
to the Arts and Manufactures, at the Cowper Street Schools, 
Finsbury, in rooms rented from the Middle Class Schools Cor- 
poration, pending the erection of the City and Guilds Technical 
College, Finsbury. Dr. Armstrong will deliver a course of 
about thirty lectures on ‘‘Organic Chemistry, with spedal 
Reference to its Industrial Applications," on Mondays, at 8,30 
to 9.30 p.m., commencing October 4, He will also deliver 
a course of about twenty-four lectures on Tuesday and Friday 
afternoons at 4 to 5 o'clock, commencing October 5. Although 
the chief object of these lectures is to afford such preliminary 
training us is necessary for those who may desire later on to 
study particular branches of Applied Chemistry, more than usual 
attention will be given to matters of technical importance. There 
will also be dsdly l.aboratory Classes. Prof. Ayrton will deliver 
a course of evening lectures on “ Electrical Instrument Making,** 
on Tuesdays at 8.30 to 9.30 o'clock, commencing Octol>cr 5, the 
first twelve of the lectures being given before Christmas, On 
Friday evenings, at 8.30 to 9.30 o’clock, commencing Octobers, 
Prof. Ayrton will also deliver a course of lectures, the first twelve 
being given before Christmas, on “Weighing Appliances and 
Motor Machinery,” adapted to the wants of makers and users 
of machinery. He will also deliver a course of about twenty- 
four lectures on Monday and Wednesday afternoons, at 4 to 
S o'clock, commencing October 4, on the “ Electric Light" 

liv a decree of the French Minister of Public Instruction the 
Ethnographical Museum at the Trocadero has been organised. 
Dr, Ilamy and M, Landrin have been appointed conservators. 

A LARGE number of rooms have been added to the French 
Museum of National Antiquities at St. Germains, and arc awaiting 
a formal opening by the President of the Republic. In one of 
them have been collected a series of relics of Roman age relating 
to religious ceremonies and inscriptions ; in a second room h ^ s 
been disposed a large number of bas-reliefs and statues exhibiting 
arms and scenes of military life ; and in the thii'd room we found 
many sepulchral monuments showing the arts and trades as 
practised during the Roman rule in Gaul. Some rooms have 
l)ecn already opened to the public, and in *one of them is the 
celebrated Autun mosaic representing Bellcrophon triumphing 
over ChimjxTa ; execution and preservation are both wonderful, 

Mr. Kowseu. of King William Street, Strand, has just 
published a catalogue which includes a largo and valuable collec- 
tion of scientific works, i)rmcipally biological 

Messrs, Longmans anxj Co, announce the forthcoming 
publication of a new scries of “ Popular Lectures on Scientific 
Subjects," by Prof. Helmholtz, translated by Dr. E. Atkinson. 

At a concert given every night in the garden of the Palais 
Royale, Paris, the orchestra is placed iu the vicinity of the 
fountains, which’are iliuminatecl by eight splendid Siemens lamps, 
which work admirably. Two other Siemens lamps have been 
placed in the shop of a jeweller in the Galleries, and the expert ■ 
ment may eventually lead to the lighting of the whole palace by 
the electric light. 

The heat wa« so intense at Clermont on September 4 lost that 
the ceremony of the inauguration of Pascal’s statue, which was 
to have taken place that day, was postponed to the following 
morning at 8 o'clock. The principal speech was delivered by 
M. Bardoux, formerly Minister of Public Instruction, the repre- 
sentative of Clermont in the I.ower French House. 

The French Central Society of Agriculture and Insectology 
has opened in the Orangetie of the Tuileries its blettnial eachi* 
bicion of insects. The exhibition is on instructive One» y ml rw cing 
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insects ttscful and noxious, and the various indiistries which 


depend on insects. 

We take the following from i^itEMrician When a little 
girl is found ‘ playing at telephone,’ and reproducing to the life 
the * ways ’ of those who ordinarily profit by the new means of 
communioation, the circumstance may be taken as an indication 
that telephony Is in some localities becoming really ] opular. 
The following sketch of a baby telephonist, 'pretending* to 
communicate with her papa, is from the Concord Monitor 
She was a pretty child, happy-hearted, full of fun, and a great 
mimic. Only two summers had sent sunshine across her curls 
and waked to sensuous delight the infantile beauty and form. 
She dwelt in a pleasant home filled with creature comforts, 
among them the new innovation, the telephone. She had often 
watched this wonderful mechanism, and while she neither knew 
nor cared for the secrets of its operation, she had learned by 
heart the peculiar and one-sided formula of a telephone conver- 
sation, Unheeding that some one was watching her, the other 
day she put a little hand to the wall and imitated the pushing of 
the button on the telephone. Up went the other hand to the 
car, as if holding the ebony cylinder, and the little miss went on 
in mimicry of her elders, in the following fashion ;— ** Hello,* 
She llicn paused for an answer from the central office. * Hello, 
rieaae hitch on Mr, — house to Mr, — — * oflice.* Tause, ‘ Is 
*at you, papa ?* Pause. ' When is you coming home ? * Pause. 
(Thming to her dolls, the little one here spoke impatiently, ‘Do 
you keep still; I can*t hear a word.’) ‘Yes.* (Kising inflec- 
tion.) Pause, *1 don’t know/ (Indoubt.) Pause. ‘Yes/ 
(Gleefully.) Pause. * Why papa/ (In surprise.) Pause. 
And so the little one went on, maintaining perfectly an imaginary 
conversation, till at last she dropped her hand with a motion 
indicative of weariness from holding the telephone, and pro- 
nounced the conversational * That’s all ; good bye,’ with all the 
nonchalance of a veteran.” 

The Proceedings of the American Antiquarian Society, No. 
74, we learn from the American Naturalhii contains a paper by 
Mr. Philipp J. J. Valentini, on the Katunes of Maya history. 
The Katunes were a series of notable events that transpired from 
the time of the departure of the Mayas from their original home 
until llieir destruction. Hon Juan Pio Perez, a learned Yucatecan, 
had found an old Maya manuscript containing this account, but 
failed to discover the author's name. From this precious docu- 
ment Mr. Valentini attempts to reconstruct the Maya chronology 
in the same manner that he deciphered the Mexican calendar 
Ktone. The results at which he arrives are os follows : — i. That 
the conquerors and settlers of the Yucatecan peninsula, as well 
as those of the Anahuac lakes, were joint participants in a cor- 
rection of their national calendar about the year 290 n.c. 2. 
That about the year 137 a.d., when a total eclipse of the sun 
took place, the ancestors of both nations set out from their 
common fatherland, Tula, or Tulapan. 3. That about the year 
231 A.D. both nations made their appearance on the coast of 
Central America, and succeeded in conquering a large portion of 
the peninsula. 

Hr. For el has issued in a separate form his paper from the 
Archwes des Sciences on the Temperature of the Lake of Geneva 
and other Freshwater Lakes. 

The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey {Maeacus mdiatus) from 
India, presented by Mr. C. Kerry NiohoUs; a Common Fox 
(Cuwfr vulj^es)t European, presented by Mr, E. Schweder ; a 
Gold Pheasant ('d'hausnedm picta) from China, presented by Mr. 
James McGregor; a Wcka Rail {Ocydr&nms australis) from 
New Zealand, presented by Mr. H. Frank Rose; a Bmiltah 
Carlama (Cariama cristata) from Bolivia, presented by Mr, 
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Charles Stanley Barnes | Six Mocking Birds {Mimus pafy^iaUtts) 
from North America, presented by Mr. W. Cross ; a Qanhet 
(Sula ^sana), British, presented^ by Mr, George Edson; t 
Sloth Bear (Melursus laHaius) from India, a Common Squirrel 
{Sciurus vu/^rts), European, four Mississippi Alligators (A/U> 
gator mississippiensis) from the Mississippi, deposited ; a White • 
lipped Peccary {DicotyUs labiaim\ two Boatbills {Cancrvma 
cochlcaria) from South America, purchased. 


THE BRITISH ASSOCIATION 
T N addition to the grants in the list which we gave last 
-*• week, the following were voted at the final general 
meeting : — Mr. James Glaisher, Luminous Meteors, ; 
Prof. Sylvester, Fundamental Invariants, 40/. ; Prof. W, 
C. Williamson, Tertiary Flora, 20/.; Prof, Rolleston, 
Prehistoric Remains in Dorsetshire, 25// 

The total sum voted was 1,010/., considerably more 
than the receipts of the Swansea meeting. 

It is expected that the public lectures at the York 
meeting next year will be given by Prof. Huxley, Prof. 
TyndaU, and Mr, Spottiswowie. 

REPORTS 

Report OH the best means for the Developmmt of Light from 
CocU'gas of different qualiiies^ by a Committee consisting of 
Hr. Wm. Wallace (secretary), Prof. Dittmar, and Mr, John 
Pattimon, F.C.S., F.I.C. Drawn up by Mr. Pattinson. — If 
gas be allowed to bum under little or no pressure it gives a 
smoky flame of little luminosity ; when forced out under great 
pressure it yields a non-luminous blue flame like that of a 
Bunsen’s burner. The aim in constructing a good gas-burner is 
so to regulate the supply of air and so to control pressure that the 
maximum amount of light may be obtained. Tliis is beat 
accomplished by an Argand burner. 

From series of tables showing the result of experiments, the 
following conclusions are drawn : — The illuminating power is 
increased as the gas, issuing with less velocity, is mixed or 
brought in contact with less air. No increase in illuminating 
power is produced by heating the gas before its combustiom 
This confirms the results obtained by the LotwJon Gas Referees 
in 1871. By heating the air admitted to the centre of a standard 
Argand burner to 520* F,, an increase of light amounting to 
9 per cent, was produced for a rise of 450*^ in temperature. 
The trouble and expense of heating' the air would probably 
prevent the ado])tion of this means of increasing the luminosity. 
With ordinary flat-flame, burners the greatest amount of light 
is evolved under a pressure of one inch of water. 

After giving measurements of the intensity of light evolved 
by pis burned in various varieties of burners (Bray’s, SUberis, 
amf Sugg’s), the author concludes that the luminosity depends, 
so far as the burner is concerned, on the amount of gas burnt 
and on the pressure. The only burner presenting undoubted 
advantages over others, and that owing to more p^^ct regula- 
tion of air-supply, is the Argand burner ; but on account of Its 
cxi>cttse, the trouble of keeping it clean, and the necessity of 
employing a governor for cacli burner, it is improbable that it 
will come into general u.se. Governors ore now constructed for 
single buenera by Sugg, Peebles, Wright, Boriadaile, and others, 

I Such governors are of great service, not only in saving gas, but 
I also in regulating snppty and giving constancy in luminosity. 

ThirtHnih Report^ the Committee, consisting of Proff Everdt, 
Prof Sir William Thomson, Mr^ G* Syrnofu, Prof Ramsay^ 

5 Prof GeikU, Mr, Glaisher, Mr, Pestgelly, Prof Bdxoard 
Hull, Hr,. Clement Le New Foster, Prof A* S, Hersehel, Mr, G* 
A, Lebemr, Mr, A, B, Wynne, Mr, Gallotoay, Mr, Tosfph 
IHckinson, Mr. G, P, Dmon, and Mr, E, Wethered, atMftted 
for the Purpose of imesHgdting the Rate of Increase ofUudtri 
ground Temperature dtnmmrds in various LoctUiAes of JOry 
Land and under Water, Drawn up by Prof. Everett {secretary]i, 
-—Obaervations have been taken in the TalonfCK^ Mhuet, 
Flintshire (between Rhyl Prestatyn), under Hkt dfrecUon of 
Mr. A. Btrahan, of the Geological Survey, and Mr, Waikw» 
Chairman of the Board of Hireotors of the mine. 

The top of the shaft is 190 feet above the level of the sea. 

Iflweet woikingsm ^oafi^ seadeveL The yeins run home 
an angle bf CarbomferoUs Lime$toae» bounded on both aidee by 
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whidi thr6w down cotd-ineMre shale : and as the faults have 
a oomAdcraUe inclination, the lowest workings run beneath the 
for a considarable distance. The limestone dips at angles 
varyii^ from 45** to 55*, and is of two kinds, one white and 
massive* the other thin bedded black with thin shale partings. 

There are levels at intervals of about twenty yards vertically, 
in the vein, most of which have been driven for some years ; but 
aU the observations have been taken in newly-opened ground. 

t^ey have been taken by boring a hole 24 inches deep at a 
distance of from ij to 5 yards from the fore breast, and eiAer on 
the same day or on the next day inserting one of the Committee's 
alow-action thermometers, Mdth a foot or plugging consisting of 
dry rag and clay behind it. After an interval geucralljj of four 
days the thermometer w^as taken out and read, then reinserted, 
and read again about a week later, the diflerence between the 
two readings never amounting to so much as half a degree. 

The observations were taken at six dififereut places in the 
mine, which are designated by the observers Stations I. to VI. ; 
but in one instance, that of Station II., owing to the swelling of 
newly-exposed shale, the hole became distorted, so that after 
extracting the dry rag and clay, an hour was expended In work- 
ing out the thermometer, the reading of wliich has therefore 
been rejected. The following is a list of the^ five remaining 
stations, arranged in order of depth 


No. of 
Station. 

IV, 

V. 

VI. 

in. 

I. 


D^th TemperaturQ. 

Surface Fahr. 


from 
in Feet 



465 

- S3'4 


555 

... 52-9 


636 

... 58-8 

... 

660 

... S4'o 


Z041 

... 6o’8 


Distance and 
lytrcction from 
Mostyn Shaft. 
190 yds. S.W. 
170 yds. S.E. 
840 yds. S.W. 
120 yds. S. 
190 yds. N.E. 


It will be observed that the order of the temperatures is not 
the same as the order of the depths ; it therefore becomes im- 
portant to describe the positions with some particularity. 

Stations IV., V., and III. are near together in ground plan, 
IV, and V, being about 250 yards apart, and III. nearly mid- 
way between them, and they nave all the same rock overhead 
between them and the surface, namely, black and white lime- 
stone. 

At Station I. the rock overhead consists almost entirely of 
sandstones and shales, with thin coal-seams. At Station VI. it 
consists of white limestone and shale. 

It may be mentioned that the temperature at VI. was observed 
on three several occasions, namely, January 14, January 21, and 
February 19, and was in each case found to be the same, Mr. 
Strahan further states that this station is near a large fault, 
which contains iron pyrites and gives off water charged with 
sulphuretted hydrogen ; the temperature of the water as pumped 
up Walker's shaft from a depth of 770 feet, being 63" at the 
top of the lift. It seems probable that the decomposition of this 
pyrites may be the cause of the exceptionally hi^ temperature 
at this station. 

» The comparison of the temperatures will be most clearly 
brought out by tabulating the rate of increase from the surface 
dxiwn to each station, as calculated from an assumed surface 
temperature, which may be fairly taken as 48“. As all the 
depths are considerable, an error of a degree in the surface 
temperature will not have much influence on the comi arisen, 
which stands thus 

Feet per 
Degree. 

86 

m 

S 9 
no 
8x 

SUtions y* and III., whi^ g^ve the slowest rate of. increase, 

"South Joint j” 4nd 
Stah^ IV. Md 1, which i«ne well with each other, though 
•?*** «*«» In ««othw vein 

^ VI. is in the 

" Country rook.*' h^nntiil distwuw between IV. «nd III. 

as wnly iw yords j to if we eitempt to deduce the tete of 
tnerem from einnitong. these two, We hevd enincNese of only 
.??**• It dppetw thtt, towlthitendlng the 
proeunity of the two veto their eowfitionii w to tempe^e 
vety diffepomt 

Widdyas the results diflbr ammtgthemadvei^ they 


Station. 

Depth 

Excess above 

in feet. 

surface. 

IV. 

46s 

5“4 

V. 

VI. 

III. 

111 

660 

4*9 
10-8 
... 6*0 

1. 

ii04t 

12’8 


the whole in showing that the average rate of increase is slow ; 
and this general result is in harmony with what has been found 
at the nearest localities mention^ in our previous reports, 
namely, Duk infield and Liverpool. Here, as at Dukinfield, all 
the strata are highly inclined. 

Some additional observations at Dukinfield have recently been 
made for the Committee by Mr, Edward Garaide, student of 
engineering in Queen's Couege, Belfast. The Astley Pit, in 
wluch they were taken, has now been carried to a much greater 
depth than it had extended at the time of Sir Wm« Fairboim's 
observations, to which allttston was made in our Report for 
1870. The two deepest seams of coal in it are called the 
“Cannel Mine'* and the ** Black Mine," the former being the 
deeper of the two ; they both slope downwards at about 15 , the 
deepest point being the far end of the Cannel Mine. The 
following is Mr. Garside's summary of the observations ; the 
** surface-depth " being distinguished from the **s^ft-depth," 
because the surface is not level, but slopes fi%htly in the same 
general direction as the seams. The shift-depth gives the 
difference of levels, but the surface -depth, which is practically 
the same as die distance of the nearest point of the surface, 
is what we must use in computing the rate of increase of 
temperature. 


Date 
tn 1880. 


June 17 
M 19 

f. 21 

July 2 


Seam 

Coal. 


Cannel 

Black 

Cannel 

Black 


Surface 

Depth. 

Feet, 

2,700 

2,4074 

2,4164 

*,9874 


Shaft 

Depth. 

Feet, 1 

2,754’ 

2,631 

2,4824 

2.0474 



The pit is described as being entirely free from water. 

of f/ti Committee for making Secular Experiments on 
the Elasticity of Wirts^ by Mr. J. J. Bottomlcy.— The wires pre- 
pared by the Committee in Glasgow are still under experiment. 

Report of the Committee on the Speeifte Inductive Capacity of a 
good Sprengel Facuum, by Mr. w, E, Ayrton. — Boltzmann had 
estimated the specific inductive capacity at *9994; while Pro* 
fessors Ayrton and Perry had estimated it at *9985, In the 
experiments of the committee much higher vacua had been 
obtained, and had found some rather remarkable and not readily 
intelligible results. With very high vacua the inductive capacity 
of the compound aluminium condenser employed appeared to be 
less than at slightly lower degrees of exhaustion. The method 
adopted consisted in applying the aluminium condenser to a 
modification of a Hughes* induction balance in connection with 
a sliding condenser, a telephone, and a small induction coil. 

Sir W. Thomson criticised the method as not l)eing purely 
electrostatic in its nature. The discus.sion was continued by Mr. 
Gordon and Mr. Fitzgerald, who alluded to a jxjssihle connec- 
tion between the fluctuations of the phenomena observed and 
those observed in the phenomena of Crookes’ radiometer-force. 

All the observations wore taken with one of the committee's 
slow-acting thermometers, in holes drilled in the floors at the far 
ends of ncwly-opcncd horse-road levels ; the holes being four 
feet deep and two inches in diameter. All the holes were free 
from cracks, and were in the same kind of rock — an argillaceous 
earth called warren earth," Thw were allowed to stand for a 
short time, to allow the heat caused by drilling to escape. The 
thermometer was then inserted, and the portion of the hole 
between it and the mouth plugged with cotton waste and the dust 
which came out of the hole m drilling. After being left for 
foiW -eight hours it was taken out and read. 

'Hie data for calculating the rate of increase are given in the 
first two columns below. 


D^th 
in Fftct. 


Temperature 

Fahr. 

Feet per Dejrree 
from Surface. 

*.9874 

... 

74 

79*5 

2.4164 

... 

81 

80 

75*5 

2,4«>74 

... 

77*7 

4,700 

... 

... 86 } ... 

72 


The third column shows the number of feet per degree of 
difference from the surface, assuming the surface -temperature to 
be 49 ^ ' 

Comparing the observations at J,^7i and 2,416^ fect» we 
have an incxeaBe of 7*^ in 429 feet, which is at the rate of C in 
6t*3 feet; and comparing the two deepest observetlona, we 
have an htcrease of in 292) feet, which is at the rate of in 
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45 It thus appears that the rate of Increase in this pit » 
more as we go deeper. The greatest depth in Sir Wm. 

flairbaUn’s observations was .68$ yards, or 2,055 feet, and the 
temperatore which he found for this depth was 754 , whioh 
agrees to half a degree with the observations now reported. 

The committee miYe to express their regret at the loss of two 
of their coUeagues-r-Prof. Clerk Maxwell and Prof. Ansted— «by 
death) during the past year, 

^ tht Uttra- ViolH Spectra^ by Prof, A, K, Huntington, 
—The physical portion of the report was read in Section A, 
Before Chemical Section Prof. Huntington drew attention 
to the following points : — The work of former experimenters on 
this subject U of great interest. The late Dr, Miller, in Ms 
experitpenta, was obliged to conclude that no connection could 
be dravtm between the chemical composition of a substance and 
its power of absorbing ultra-violet rays. His method of experi- 
menUiion, however, was deficient, inasmuch as he used layers 
of varying thickness, and in every case employed saturat^ 
solutions. His substances were not so pure as is necessary in 
such an investi^tion. 

Dr. Miller tuso investigated the absorption of the ultra-violet 
rays by reflection from polished metallic surfaces. The results 
obtained were that gold shows almost total reflection ; next best 
is burnished lead. Other metals present a greater or less ab- 
sorption, Prof. Stokes^ results confirm Dr. Miller's. His pro- 
cew differed from that of Dr. Miller, inasmuch as he passed the 
light through a layer of the solution of the substance under cx- 
pmment on to a fluorescent screen, while Dr, Miller photographed 
the spectrum. His results were of great value, and from a 
chemical point of view it is of interest to note that glucosides 
and alkaWds have great a^rptive power, and that on ad^- 
tion of acids absorption begins somewnat later than in presence 
of an alkali. 

In 1874 Mr, Sorby constructed a spectroscope with a fluor- 
escent eyepiece, and was thus able to observe the spectra directly. 
His resulta, though valuable, ore vitiated by the impurity of the 
material he used. 

Mention must also be made of experiments by Prof, Cordieu, 
who experimented on the influence of the atmosphere in cutting 
off wys on the ultra-violet end of the spectrum. 

Prof, Hartley, one of the members of the Committee, has 
recently experimented on this subject, and some of the results of 
hif research have been communicated to the Royal Society. His 
experiments, made with an improved form of Dr, Miller's 
apparatus, have led to interesting conclusions. He has found 
that monatomic alcohols of the methyl series exhibit little or no 
absorption. The first of the series, methyl alcohol, Is, when 
pure, quite as "diaphanous" as water to invisible rays. Fatty 
acids, containing the same number of atoms of carbon as the 
alcohols to which they are related, have a higlier absorptive 
power. ^ Increased complexity of the molecule causes increased 
absorption. All members 'of the benzene series, in fact all 
bodies whose constitution is best expressed by the "ring- 
formula," give absorption-bands of great intensity; the hydro- 
carbons thmselves, however, occupying the lowest position in 
this respect. ^ Isomeric bodies of this group differ widely in their 
spectrum, which thus affords a convenient meaas of identifica- 
tioa. Doubly- linked bodies, such as ethene, propene, anylene, 
give no absoiption -spectrum ; and in fact the ring-form appears 
to be a sin^qu^^non^ for the terpenes and camphor do not absorb 
ultra-violet rays, 

intensity of the absorption-bands of naphthalene and 
Anthracene is remarkable ; a solution of i part of the latter body 
in 5^ mUKon times its weight of acetic acid may still be 
TecognUed^ 

Oh ihe Spectra of MetcUhids^ by Dr. A, Schuster, F.R.S. — 
The author stated that he had considerable difficulty in 
diatiiMishing the spectrum of an element from that of a com- 
pound^ For example, the familiar spectrum of a Bunsen's 
flame ie ascribed by some to carbon, and by others to a hydro- 
carbon, theaigument in favour of the latter view being that the 
temperature of the flame is not sufficiently high to volatilise 
carbon as such. The reply to this argument is that during its 
passage from its compound with hydrogen to CO or CO., the 
riement carboh is actually Uberated, and then exhibits the band- 
antrum ; and in confirmation of this theory it has been noticed 
that gas impre^ted with a salt of a metal such as copper or 
iron, gives in the Bunsen's burner the true metallic spectram 
Attd not the spectrum of a compound. The same argumect. 


applies here, for the metal ia actually Uberated during its 
passage from (say) chloride to the oxiae. Besides, the baiod 
spectrum is aeen atlU more effectively when w^genJU buvned, 
even when dried as perfectly as possible. Tnis bana-speotnua 
is seen in the sun^s n^s, and it is highly improbable that 
cyanogen should be ame to resist such an enormously high 
temperature. 

Tne author then considered the question i — Why should an 
element give different spectra at different temperatures ? Bands 
are characteristic of compounds, and at low temperatures Ele- 
ments show a banded spectrum. At higher temperatures such 
spectra become simpler, and the evident conclusion is that 
complex molecules or the elements are dissociated Into those of 
a simpler order. ThU view is rendered highly probable by the 
fact that the spectrum of mercury is a constant one, and that 
no known increase of temperature alters its character j nom 
assuming the molecule of hydrogen to consist of two atoms, tho: 
of mercury consists of a single atom, and it Is evident that no 
simplification is possible. 

The diange of the spectra of chlorine, bromine, and iodine, 
as the temperature is increased would seem to corrobmate Prof, 
Victor Meyer’s recent conclusions with regard to the Dolecujar 
complexity of these elements. 

It was also suggested that the spectrum of an element m^ht 
vary according to the compound from which it is liberated. 
Were it possible to decompose carbon monoxide and dioxide, 
and to obtain the spectrum of the single carbon atoms ntfuqh they 
contain, it would probably differ from the well-knqwE banded 
spectrum of carbon which there is reason to suppose U of at 
least a two-atom molecule. 

Mr. W. Chandler Roberts pointed out that Prof, Wiedemann 
has undertaken measurements to ascerUin whether a change of 
temperature takes place during alteration of the spectrum, and 
hoped that interesting results would be obtained. 


Report of the CommUtee on Erratic Blochs^ presented by the 
Rev. H, W, Crosskey, (Abstract.)-rAUhough the dffitruction 
of erratic blocks is proceeding wifll considerable rapjpity, the 
Committee were able to report the discovery and preser^tion of 
some important specimens, < 

One of the most remarkable blocks of Shap graiite yet 
observed is described byMr, J, R. Dakyns at S earner Station, 
near Scarborough, It measures roughly 5 ft, 8 in. X 4 ft. ly hi. 
X 4 ft. 3 in., and was frirly imbedded in pravel, formingUhe 
summit of a well-marked terrace 225 feet above the sea-lercl. 
This boulder is specially interesting in that it is the only boul|ler 
of Shop granite in the neighbourhood whose position in the beds 
Is known ; and tiiis position shows that at the age assigned to 
the gravels (which is a comparatively recent one) icebergs mast 
have been floating about. It has been preserved in the gardp 
of the Station House. i 

The report records particulars of boulders discovered in ^ 
neighbourhood of Urmston, near Manchester, and also of a laifp 
number both of isolated boulders and groups of boulder^ 
observed in Leicestershire by Mr. J. Plant, 

Mr. Pengelly furnishes a very interesting part of the report in 
an account he gives of some transported blocks and accumula* 
tions of blocks which he has observed in South Devon, tjie 
transposition of which it does not seem altogether possible thkt 
the action of water alone could have effected. A block of 
greenstone occurs in the village of Kingston, South Devon, 
measuring 4X2X2 feet, and weighing upwards of a ton. 
There is a mass of greenstone figured on the map of the Sury^, 
extending to about a mile west-north-west of Kingston, where It 
makes its nearest approach to the village. Blocks of quartzite 
have been found in great abundance in the parishes of uiptford 
and Morleigh. They can be traced to their source on the higher 
levels of the ncighoourhood ; a bed of quartzite identicm in 
character with the travelled blocks being interbedded conform- 
ably with the ordinary sJaty Devonian rocks of the district. 
There can be no doubt that the blocks have been transported 
from south to north, and from higher to lower ground. The 
gradient, however, is very slight, and as almost Si the blocks 
arc very angular ns w^ell as large, it is difficult to suppose that 
their transportation was the result of nothing more thjut ruimiiig 

A block of greenstone occurs near piptford wwMiiir 
fully 175 ton. A mass of igneous lock apparenMy 
same kind Is found at a distance of five ^ks due south of 
boulder, and another about the same distance 
The blocks locally termed In South-Western Devon 
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^ report, Th^ are composed of 
white opi^ue quorU, having in some cases a laminated structure, 
and iriLVorsed occiuHon^^ veins and crystals of the same 
material. Hlattbe blocks have travelled a considerable distance 
cannot doubted ; and that their transportation was not effected 
by the action of water onlv appears woved. The bl^ks are all 
more or less rugged ana suo-angular, although without any 
de^ed traces of glodal polish or scratches. They occur most 
phmtlful]^ on the higher ground. 

they have been so largely utilised by the farmers and for 
arfcifitdal rookeries that It is to be feared, unless care is taken to 
prevent it, those :^w remaining on the spots they have so long 
occupied undisturbed may altogether disappea r. 

The report concluded with an appeal to local observers to 
report upon the erratics still unrecorded before the work of 
destruction is completed, and evidence throwing light on difficttlt 
problems of glacis geology is destroyed. 

on the Exploration of Caves ifi the South of Ireland^ \sf 
Prof. A. l^ith Adams. Includes a Report by Mr. R. J. 
Ussher. — ^Describes oaves at Camigea Gower, four miles south 
of Middleton. Stalagmite floor *00 sandy day ; beneatli the 
stalagmite was much charcoal, the roof had an opening to the 
surface, down which much kitchen rubbish had been thrown, 
associated with liammer stones, flint flakes, iron implements, and 
remains of recent animals. A report was read on the implements, 
by Mr. R. Day, which are of no great antiquity ; one piece of 
pottery was believed to have a Roman (capital) letter inscription. 

Report on the Carboniferous /Wyzoa, by W. G. R. Vine, — 
Discusses tile character of the genus and secies and ^ views 
held on them by the earlier workers, and after a comparison of the 
spcciflc forms he relegates to each of these the precise genera to 
which Uiey belong. 


aj^inted with reference to their ability for examining the Sclen* 
tide specifle subjects of the Code in addition to other matters,” 
have reedVed a considerable amount of evidaioe upon the 
subject, and beg to report as follows 

It has come to their knowledge that the teaohiag of the 
sipntifle specifle snlNects is practically discoura^;ed by the 
incapaoi^ of many 01 H,M. Inspectors to examine In them* 

2. lids incapacity is explained by the fact that the Inspectors 
are not gcnwally chosen so muchn for their fitness to judge of 
such educational work, as on account of their high scholarship,' 
or through political patronage. 

In the opinion of this Committee there might be an ex- 
amining body for H.M. Inspectors, composed or three of the 
most experienced of the pesent senior Inspectors, associated 
with a similar number of the Sclenee Examiners of the Science 
and Art Department. The examination should be thrown open 
to elementary teachers, and the candidates ml^t be tested in 
the practical work of examination in one of the Cteitral Elemen- 
tary Schools in London. 

4. The Committee believe that the opening of the Inspector* 
ship to fully qualified elemental teachers would tend to . raise 
the esprit de corps of the profession, and improve the character 
of both inspector and teacher, 

5. The Committee are further of opinion that while a university 
degree may be fitly regarded as a test of scholarship, it is not a 
test of the particular qualifications for an examiner, and there- 
fore is not sufficient in itself to guarantee the holder thereof as 
worthy the position of Inspector. There appears to be no 
reason why academical honours should be made an indispensable 
condition of appointment, 

6 . The Committee recommend that a memorial be presented 
to the l.ords of the Committee of Privy Council on ikiucatioxi 
embodying the above conclusions. 


Report on the Geolo^cal Record^* hy Mr. W, Whitaker.-— 
Four volumes have been published, each of which gives an 
abstract of all geological wcijir^ done throughout the world, for 
one year ; they contain an avitege number of 20,200 entries in 
each volume. 


Sixteenth Report of the Committee appointed to Explore Renfs 
Caverttf by Mr. Pehgeliy, — The deposits passed through in the 
cavern were 


Imt and 
Rronte^ 

JPalaolithks 


Black Mould. Roman Remains (Ovine). 


Newer 

Type. 

Rougher 

Type. 


( Granular Stalagmite, 5 feet. 
J Extinct Animals. 

JCave Earth. Extinct Animals. 
( (Hymna). 

( CRYSTALtINE STALAGMITE, 12 fcet. 
] (Bears). 

( Breccia. 


Work commenced in March, 1865, by excavating down to 
4 feet throughout the whole cavern j finished, in November, 
1^9, the floor had at that time been so excavated, at a cost of 
to the Aaaoclation. A further grant was Uxen given to lay 
bare the limestone floor ; and subscriptions from private sources 
amounted to 51/, received, which enabled the base of the cave 
deposit to be excavated for a length of 132 feet. Occasionally 
stfidagmitic fragments occurred on the base of the breccia, resting 
on the rock. On June 19, i88o, the work was suspended, it 
having only yielded seventeen finds— amongst tlicm a flint nodule, 
whioh had not hc<m touched by the implement maker — which are 
of greater rarity. Archoeological finds W’cre more numerous than 
remains of animals ; the implements correspond to those of the 
oldest river gravels in type, Referred to the good work done 
by Mr. George Smerdon, the foreman of the workmen during 
sixteen yearsj who has be^me crippled with rheumatism, brought 
onby exertion of . the work, and suggested the desirability of 
raising subscriptions to purpose for him an annuity of xol, a 
year. 


C^mitiee^ cotiHsttng of yasms Reymod^ 
Mr. Sham^ Mr, St^hm WUMnson^ the Ra\ W, 

Delaney^ and Dr, f, ff, Ciadsidne {^ecrel^jp^aminied for the 
pmfm ofreporn^^ whether if is; important that RM. Inspectors 


ary $chexttr skoHld be 
ediitdy fir examining the 
in mmHoh to Hdur 
ShefiSeld for the fftfpose of caMdw 
tant thut H.M. xrtspertdrs of El<a 


— ^ Inspectors 
tMih r^ermce to their 
' wifeVf ^ the Code 
at 

wMthqr Jt is impot- , 
itlry shouM be I 


Ri^rt of the Committee^ consisting of Dr. lye Smith^ 

M, Poster f and Prof Burdon Sanderson {Secretary^ appointed 
for the purpose of invesHgaling the Influence of Bodily Exercise on 
the Ehminaiion of Nitrogen {the Experiments to be conducted by 
Mr. iVerM),— During the past year four series of preliminary 
experiments, each of several weeks' duration, have been made by 
the Committee on the subject, the expenses of which have been 
met from other funds. In the course of these experiments unex- 
pwted difficulties have been encountered relating to method. 
The most serious of these difficulties having now been for the 
most part overcome, we are in a position to proceed with our 
inquiries next winter, and have therefore to request that the sum 
of 50/., previously granted to us, may again be placed at 6ur 
disjwsal. 


SECTION A— Mathematical AND Thysical 

On some Loros which regulate the Succession of I^emperature 
and Rainfall in the Climate of London^ by H. Courtenay Fox, 
M.R.C.S, — The following paper is an attempt to answer the 
question! Is there to be found any definite relation between 
extremes of rainfall or temperature in any month or season, and 
the weather of the month or season next following? 

The data used by me are the same as those upon which the 
foregoing paper on *^Spchronisms” is based, viz., the monthly 
temperature and rainfall for the Royal Observato^ fee rixty*stx^ 
years — 18x5 to 1880. In accordanee with the principles explained 
by me at p. 277 of the Report of the British Association for 
x&79f cuch month is distributed under the five heads of tempera- 
ture— according as it was very cold, cold, average, warm, or very 
warm j and under the five heads of rainfall — according as it wa$ 
vey dry, dry, avera^, wet, or very wet. 

I have presented oirce tables, which show, for each month or 
se^n which k classed under one or other of the exbremes of 
rainfall or temperature, the chawtcter, in these respects, of the 
month or season next following, 

A careful study of these tables enable* us (whilst omitting all 
those results which are of an ambiguous character) to state the 
following definite propositions 1 — 

1, A c(dd spring is very prone to be followed by a oefid 
summer, a cold summer tenaa to be followed by a cold autumn, 
and a cold autumn has a slight tendency to be succeeded a ’ 
Winter of low temperature. 

2, pf^arnp summem are generally followed by warm aattemki^ 

3, In no ^ewer eight out of the tvrelve months (that k in 
every one February, March, May; and October), vtey 4 «o 
temperature tends to be prolonged into the succeeding month. 
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4* If Tune* luly, August, or December be warmt the next 
month wtU probably be a warm one also. 

5. Two months, June and July, tend, when very to be 
followed by dry ones. On the other hand, a dry August indicates 
the probability of a tt>ei September. 

6. A rwT December is apt to be succeeded by a wet January. 

In addition to the for<^ing, there are also a few instances in 

which the rainfall of certain months ap]>cars to be definitely 
related to antecedent extremes of temperature, and vue versa. 
Thus 

7. If August or September be zcfarm, the ensuing September 
or October inclines to be wet. If, on the other hand, .September or 
November be cttldf the succeeding October or December is likely 
to be a dry month. 

8. If February, June, or July be very iir)', the next month has 
a strong tendency to be warm. 

9. If January, March, or April be wet, wc may also expect 
the next month to be a warm one. But a wet May or July 
gives a strong probability of cold weather in June or August 
respectively. 

Mr. W. fl. Preece read a pai>er Chi the Best Form to ^ivc to 
Lightning Conductors, The question was whether the lightning 
conductor should be a solid rod, or tubular, or fiat. Snow 
Harris, Prof, Henry, M. de Melsens, and M. Guillemin advo* 
cated straps of great surface. Faraday strongly maintained that 
there was no advantage in strap or tube forms, as the surface 
does nothing in couaucting the current. Mr. Preece had 
obtained the use of Dr. De La Rue’s magnificent batteries, and 
had procured conductors of equal material, lenrth, and weight, 
but differing in form. A condenser charged from 3,400 cells 
afforded a very powerful source of electricity, more than forty- 
two microfarads being thus available to proiduce an enormous 
spark. Experiments made by heating and deflagrating wires 
through the different conductors left no doubt that these dis- 
charges do obey the law of Ohm, and therefore that the 
additional surface of flat and tubular conductors is of no 
advantage in their conductivity. 

Prof. Osborne Reynolds rather doubted the conclusions of 
Mr. Preece, on account of our not knowing the conditions under 
which the dectricity passes from the air into the surface of the 
conductor. Prof. Ayrton thought the experiments should be 
tried with much greater difference of potential. The 3.CXX) 
cells would not produce a free spark of more than ^ of an inch 
long, is 4 iereas flashes of lightnif^ might extend over miles. 

Mr. Preece, in replyii\g, pointed out that increased surface, 
though increasing its inductive capacity, did not add to its 
eflicienev, wliich depended only on its conductivity. 

Mr, Preece also communicated an observation on the peculiar 
behaviour of copper wires. Very powerful discharges of electri- 
city were found to increase the conductivity of newly -drawn 
copper wires by an appreciable percentage. Leaden wires 
siiowed no such changes. In the subsequent debate it appeared 
that the opinion was that the effect of the first current was to 
anneal the wire. 

On the Necessity for a regular Inspection of Lightning Con^ 
dsictors, by KieWd Anderson, F.C.S., A. Inst. C.E. — The 
author referred to a paper by M, W. de FonvicUe, *'On the 
Advantage of keeping Records of Physical Phenomena connected 
with HiimderstoriBS,” read before this Association in 1872. M. 
de Fonvlelle recommended to the attention of the memb^s the 
fteps which had been taken by the French Government for ob- 
taining Informadott regarding thunderstorms, and suggested that 
the Association should institute some organisation for the collec- 
tion of such data ; arguing that it would be of much value to 
Bcience, as well as to the public. Nothing,’ however, has been 
done by the Association since {872 ; and the author not only 
confirmed the conclusions at whl(^ M. de Fonvielle arrived as 
to* the desirability of collecting such data, but was of opinion 
that the organisation should go further, and arrange for a regular 
inspection of all public buildings which had lightning-conductors 
apjlied. 

The necessity for this he demonstrated by addndng a number 
of striking cases where damage, more or less severe, had occurred 
te huUdinfig, even though having lightning-conductors attached 
to them. The cases now cited, he explained, were supplemental^ 
to those communicated in his paper on a similar subject to Urn 
Association in 1878. A few of the cases were as follows i — 

In October, 1878^ an elevated hoUdlng situated at the Inick of 
Vk^ia Station, occupied as a furnttore repository, was shm^ 
lightning and sustained damage although furnished a 


! *inch by }-inch aopj>er band lightning-conductor and a tube of 
•inch diameter rising above the iron crestings on the tower. 
'Hie lightning shattered the cresting and bent the point of the 
lightning-rod, besides doing other damage to the building. On 
testing, the author found the resistance very 'mat, and on 
opening out the earth-terminal found it imbedded In concrete. 

On June 36 last, lightning struck All Saints Church, Lam- 
beth, doing considerable damage, although there was a f-inch 
diameter copper-rope conductor on the west gable, with a copper 
tube rising xS inches above. A Stone cross about 50 feet from 
the conductor was thrown doum, injuring the roof of the north 
aisle. On testing the conductor, theaumor found that it had no 
earth ” whatever, the rojve being simply placed in 2 inches of 
loose rubbish. The copper was of very inferior quality ; con- 
ductivity being 33^x0 per cent., or about double that of iron. 

The author quoted also a few cases from Jiis recent work on 
Lightning-Conductors, their History,” &c 
In August, 187S, the Powder Marine at Victoria Colhery, 
Burnlcliffe, Yorkshire, was struck by lightning, though furnish^ 
with a conductor, 13 feet above the building, and terminating in 
13 feet of clayey soil. The building was blown to pieces. On 
testing the conductivity of the copper, it was found to be 39*®, 
instead of 92 to 94 per cent. The conductor was insulated from 
the building and from a large iron door, which it ought not to 
have been. 

The author concludes from this evidence that it is not sufficient 
merely that rods of copper should be attached to a building, but 
it is necessary that after being fixed they should be regularly 
inspected, to see if they are in good order, so as to be really 
efiioacious. 

Sir Wm. Thomson gave a communication On a Method of 
Measuring Contact KUctridty, Sir W. Thompson had devised 
this method at the time when Hankel published his results in 
x86i, A method identical with it had lately been described 
by M. Pellat, and consisted in employing a small electromotive 
force in connection with a dividi^ resistance slide, to give a 
counterbalancing electromotive foilpto that produced by contact. 
Sir W. Thomson next describecT ^4 Method of Determining 
without Mechanism the limiting Steam-Liquid Temperature of 
a Fluid, This was a simple apparatus, insisting of a closed 
lass tube containing liquia sulpnurous acid filled to a sufficient 
eight to insure that the liquid in the lower half will expand to 
the top. Prof, W. Ramsay criticised the proposal, and stated 
that he had found an apparatus in which a screw was employed 
to produce increase of pressure instead of using the expansion 
of the liquid itself. With this apparatus he had repeated 
Andrews’ research on a large number of substances. 

Mr. G. P". Fitxgerald read a paper On the Possibility of origi- 
nating VFave-disturbances in the Ether, This was a matnemati- 
cal paper, in which, by comparing the equations of Maxwell’s 
theory of the propagation of electric action through a medium 
with those of direct action at a distance, he deduc^ the conclu- 
sion that electric currents and systems cannot originate in the 
ether such disturbances as those of light. 

Mr. R. M. Shida gave an account of A New Ddermination of 
the number of Electrostatic Units in the Electromagnetic Unit, 
The value K of this ratio he deduced was 294*4 X icfi* 

M, Wilfrid de Fonvielle exhibited his magnetro-electric gyro- 
scope, which has been already described in our pages. 

M, Janssen sent a communication to the Section, which 
read by the Secretary, upon his recent researches On the obtain- 
ing Positive Photographs by Prolonged Exposure, 

Mr, Wiesen^tiger showed a new elcrtroiootor, which will be 
described hereafter in our pages. 

Mr. Philip Braham exhibits an Ingenious adaptation of lime- 
light for m^oscoplc illumination, and also described a simple 
instrument for detecU^ polari^ light. 

On the Best Form tf Magnet for Magneto Machines, by W, 
Ladd. — At the British Assoemtion meetimj at Dundee in lK 7 » I 
mode some remarks upon different forms ormagnets, and exhibited 
these diagrams, showing, by the ‘‘lines of force” naturally 
arranged, the ereat superlonty of the drcular magnet where au 
armature is to be employed. 

Since that time seme thousands of that form of xnagnet have 
been made for medkal, mining, and other ^ 

Some months ago, in conversation with M, Bn^et of Fans, 
I showed him these same diagrams, and he was vaty much 
hnpresikd with their importance ; he has since then cotostrtwte^ 
a machine, using the Gratxuhe armature, and With a amaHer 
quantity of steel m the magnets he has made a far more powerful 
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machine than hitherto oonstracted with either thejamiu or the 
ordinary horse-shoe fohn. It is also more symmetrical in 
aimearance, and occupies less space, 

with this machine I can heat to incandescence nineteen inches 
of platinum wire by four turns of the handle, while to heat four- 
teen inches of the same sise wire bv a tnachine having a Jamin 
magnet it took ten turns of the handle. 

Mr. Bottomley followed up his report with a pap«r On 
thi BlasHcit^ of Wires, This paper related the cfect of 
adding loads gradually to a wire which carried a lokd, and which 
was found to Increase in the limit of breaking strain when longer 
times were allowed to elapse between the successive increments of 
the load. A charcoal iron wire which bore a load of 41 lbs* 
when suddenly loaded would support 52 lbs. after having borne 
the load of 4 1 lbs. for 7^ hours. Some remarks were made by Sir 
W. Tliomsoa and by Dr. Siemens, who referred to some recent 
experiments made in Germany of the stretching of wires and 
rods of steel, which tended to show that protract^ tensile strain 
affected the chemical condition in which the carbon of the steel 
was combined with the iron in it. Mr, J, E. H. Gordon referred 
to the connection between the mechanical and magnetic 
pn^rties of steel under different conditions. 

Qn the Comparism of Declination Magnetopraphs at various 
Places^ by Prof. W. G. Adams. — TIxis paper was accompanied 
by diagrams of simultaneous magnetic disturbances at St. 
Petersburg, Kew, and Vienna, showing that many of the sudden 
magnetic disturbances occur simultaneously over very great areas, 
but that in some cases the variations W'cre in opposite directions. 
In the debate which follow'cd Su* V/m. Thomson spoke of these 
observations as beginning to open out a glimpse of the truecauve 
of the magnetic storms. He observed that if similar records of 
the other magnetic elements, inclination and intensity, could be 
procured, we should know definitely whether these disturbances 
were due to any changes of the magnetism of the earth itself, or 
wh^her they were due to an j^tcrnal magnetic action. Mag- 
netic observations had been gcl% on for forty years, and it was 
a reproach that more had not hitherto been done. He also 
referred to the alleged connection between auroroe and magnetic 
Storms. Mr. J, Glaisher and Staff-Commander Creak mentioned 
cases of sudden magnetic disturbances. Capt. Creak recalled 
the observations of the Arctic expeditions of 1875-6, when a 
deflection of 5“ was observed within forty minutes, the Kew 
records showing synchronously a smaller fluctuation. He argued 
that an observing station in a more northerly latitude was 
necessary, Mr. W. H. Preece recounted a magnetic and 
electrical storm which affected Ireland and the w-est of England 
on Au^t 12. Magnetic disturbances always were accompanied 
by earth currents which affect the telegravm-wires. The same 
sto^ affected even the Atlantic cables and the Cape cable. He 
believed they would be found to have affected the whole earth. 
The electromotive force on this occasion, through the Atlantic 
cable, was about as great as that of 300 DanieU's cell, or more 
exactly one volt per 6*6 miles. Capt. Creak also exhibited the 
new Admiralty charts of the magnetic variation for 1880. 

Prof. G. H. Minchin read a communication 
He had obtained feeble currents from two silver plates coated 
with sensitive films of iodide, chloride, or broimde of silver, 
dipping into a common fluid, and then one of them exposed to 
the light. He had also observed that preparations of fluorescent 
and phosphorescent bodies upon silver plates acted similarly. 

Prof. Silvanus P. Thompson gave a paper On EltetrU Con- 
veciim CurrmtSf pointing out their analo^es with true conduc- 
tion cttrrents, and of currents of diectrolytic conductivity in 
respect of electro-magnetic phenomena, ^e application to 
ring-figures produced by disrtiptive convection and by electrolytic 
conduction was oonridered, and their deformation in the magnetic 
field. It was pointed out that considerations of a similar nature 
had been advanced hj Profi Ayrton at an earlier date. 

Bxperimmts on fMn films of Water, vrith re^gard to the 
Absorption of Radiant Meat, by the Hon, F. A, R. Russell.— 
The experiments, the ^eral results of wMch are given below, 
were made with the object of ascertaining the dia&ermancy of 
water in veiy thin films, and these experimcM ^^orded Inciden- 
tally an oppottuniiy of observing the of fil m* subject 

to varying oonditioBs, 

% ariungetnefit of instruments was rimilar to that illnstrated 
at p. 3^3 of Prof. Tyndall^S as a Mode of Motion.*^ 

Thtf insttume^ts used were : a dead-beat mirror galvanometer 
ahd hcsle^a therm<>|dle, anda The soap film was carried 

by a j^ece of a coork sole perforated by a hole sli^Uy laiger than 


the hole in the screen, about f 4 inch in diameter. The sources 
of heat were (i) a copper or iron ball heated from behind by a 
small gas flame ; (2} a gas flame from a Bunsen burner and (3) 
a hyd^gen flame in air. 

The mm was mostly made from a solution of about half a 
drachm of shavings of Castile soap, dissolved five to fifteen 
minutes in about five cubic Inches of water, at 60“ P*. 

The film, soon after being placed perpendicularly at the orifice 
in the screen, exhibited coloured bands, which descended in 
regular succession until the last band appeared, which contained 
a bright bine line. The descentof the bands continued at a 
slackened rate till the grey, and finally the black, occupied a 
portion of the upper half of the film, which half was alone 
subject to experiment. A condition more or less of equilibriura 
then prevailed, tlie tension of the black portion counteracting the 
force of gravity. A light yellow or bronze was always the la.st 
colour to appear, and preceded the white or grey, which again 
was succceacd by black. When there was any black in the 
film, the bursting of the film was marked by a slight click or 
snapping sound. The best films lasted frequently between ten 
and thirty minutes, and sometimes the black portion alone was 
under observation fifteen or twenty minutes. 

The following table shows the absorption per cent, for each of 
the three sources of heat, and the thickness of the film, as derived 
from a table in Watt’s “Dictionary of Chemistry,” giving 
Newton’s thicknesses of thin films of air, water, and glass. A 
table in Cooke’s “New Chemistry" gives the thicknesses of 
soapfilms as considerably greater tmin those stated in Newton’s 
table. The “light film " of Cooke corresponds to my **grey,** 
and hi.s “grey" to my “ fine grey." Newton’s “ white" corre- 
sponds to my ’’grey," The refi-active index of the solution 
used by me was 1*34 and 1*35, a little higher than that of pure 
water. 


State of Film. 

Mvtal. 

Gas. 

"■ jllf 

Last band alone 

9? 

8 ? 

j 

8*3 

Bronze 

6 

57 

1 

5*3 

All grey (white) 

47 


4*5 i 


Fine grey 


3*4 

— 

r 8 

Half grey, half black 

Two-thirds black, one- third grey 

— 

2*9 

* 

2*3 

— 

v 6 

r6 

vi 

Half fine grey, half black 

Black and slight fine grey 

Fine grey and black, or all black 
All black 

0*7 

— 

^ t 

i-j 1 

J'34 

0*29 

0’29 

1*5 

o'6 1 ' 

1 : 

[07s 


SECTION B— Chemical Science 

On the Influence of Water on the Union of Carbonic Oxide with 
Oxygen at a High Temperature, by Harold B. Dixon, M.A. — 
The author obtained the curious result that a mixture of carbonic 
oxide and oxygen in such proportions as to form carlmn dioxide, 
when free, or nearly free, from water, does not explode, either 
by a direct discharge from a Leyden jar or when sparks are 
passed through it from a Kuhmkorff coif. By allowing a minute 
portion of aqueous vapour to mix wildi the ^es, explosion im- 
mediately takes place on the passage of the spark. In presence 
of a very small trace of water, combustion takes place, but 
slowly, not with explosive energy. The author suggests as an 
explanation the following equations : — 

CO + HaO COg -1- Ha 
Hj + O «* H| 0 . 

Trof. Williamson su^ested that it would be interesting to 
determine :Ae inferior Umit to the power of water vapour in 
causing an explosion, and that Mr, Dixon would probably extend 
his research in this direction. 

Frof. Harcourt pointed out that various other similar instances 
are known, among others the impossibility of cau.sing utdon of 
calcium oxWe and carbonic anhydride, in absence or water, and 
the refusal of dry cMorine to act on hot sodium. 

Mr. Thomas noticed that in mixtures cembsining laige amounts 
of marsh-j^ the presence of water vapour also Uie 

rapidity of explosion. 
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Prof, Silva remarked that the influence of diluents may liave a 
coiikrarv effect from that of water-vapour, and tliat the question 
is worth investigation. 

Metallk Compounds cofttaining Organic Radkaht Part I.> by 
J* Sakurai.-^The author has succeeded in obtaining a compound 
of methylene iodide, CHjIa, with mercurous lo(hde, Hgglj, of 
the formula CHglHgl. It is a white crystalline substance, 
insoluble in water, cold alcohol, ether, chloroform, and ethylic 
iodide. It is soluble in boiling alcohol and in methylene iodide. 
It melts at to8“* io9“ C, 

Besides this substance, another, insoluble h\ all ordinary sol- 
vents, is produced, whkdi possesses the formula CH2(HgI)j. 
Chlorine and bromine act on these substances, forming methy- 
lene chlorides or bromides, and halogen salts of mercury. The 
author projicises to attempt to produce the dne and sodium 
analogues of this body. 

On same Rdatians hdwem the Atomic Volumes of Certain 
Bletnents and the Neat of Formation of some of their Com-^ 
j^unds^ by Walter Weldon, K.R.S.E,— It has been observed 
that the heat evolved by the union of chlorine with a metal is 
greater than that of bromine, and tlmt the heat given ofi by 
bromine is greater than that by iodine. In a sinulnr manner 
oxygen gives off more heat than sulphur. Berthelot has observed 
that positive elements obey tlie same rule, but that there are 
some exceptions causecl par diverses circonstances mol connues. 
That the heat of combination is inversely proportional to the 
atomic weights of the reacting elements is .sometimes the case, 
but is not a general law ; but on comparing the heat evolved by 
combination of positive elements with their volumes, a direct 
numerical proportion is observable. To this law there are two 
exceptions, viz. cadmium and manganese. Cadmium Is usually 
classed along with zinc and magnesium, although it closely 
resemViles indium. It compares with magnesium, but not with 
zinc. The atomic volume of cadmium is greater than that of 
zinc, yet the heats of formation of its chloride, oxide, d:c., are 
less than those of zinc. The heat of formation of indium com- 
pounds, which have not yet been observed, should be greater 
than those of zinc. In the same way the lieats evolved during 
formation of compounds of manganese are greater than those of 
iron, yet the atomic volume is less, I£ilher this case Is excep- 
tional, or manganese docs not belong to the iron group. 

In over loo instances it has been observed that molecular 
heats of formation of elements of the same group divided by the 
atomic volumes of the clectro-negativc elements give numbers 
cither identical with, or bearing some simple relation to, each 
ether. 

After some complimentary remarks from Prof, Williamson, 
Prof. W. Ramsay pointed out that the heats evolved by the 
combustion of allolropic modifications of carbon and jihosphorus 
bore the same relation to each other as their spccinc volumes, 
and hinted that the heat evolved by the combination of elements 
of the same group with other elements bore some remarkably 
eimple proportion to the relation of the number of atoms in 
the complex molecules of the solid elements. 

On the Specific Rotatory Power of Cane and Invert Sugar^ by 
Alfred II. Allen, — The author points out that on inverting sugar 
its weight is increased by absorption of water, and that allowance 
is not usually made for this fact, Pie has therefore calculated 
the following corrected table for Sj 

Sj. 

Cane-sugar +73*8 

Invert sugar - 25*6 at iS*' C. 

Dextrose +57*6 

Lcevulose - io8*8 at 15® C. 

The deviation for a plate of guartz i mm, thick is under similar 

conditions 24* for its transition tint, and 21*66* for the sodium 
ray. Hence the corresponding values for Sd may be calculated 

by multiplication by 0*9025. 

Oh the Identification of the Coal-Tar Colours^ by John SpiUer, 
F.C.S.— *The process recommended is the action of sulphuric 
acid on the dyeing material, taken in conjunction with the shades 
woduced on, and the tendency to dye silk, wool* or cotton, 
^e most remarkable reactions are the following : — Magdala-red 
with sulphuric add gives a blue-black ; Saffiranin, a grass-green, 
becoming indigo-bluc on strongly heating; Chrysoldin, deep 
orange, turning almost to scarlet on heating ; Alizarin, ra% red, 
or maroon; Eosine, golden ydlow; Mmrose Inaphriwlene* 
yellow), first yellow, then colour discharged j Chtysaidiliie* 
brown fluorescence; Aurine, yellowish brown f Athi^ormiige, 


rose-colour, changing to scarlet on heating ; Atlas-«scadet, no 
alteration; Biebrich-scarlet, R, blue-black; ditto, B, blue- 
green ; Aniline-scarlet, permanent golden yellow ; Indulin, aUty 
blue to indigo ; all violets give a yellow, or brownish yellow ; 
Phenyl and diphenyiamine blues, dark -brown solutions ; Iodine 
and malachite greens, bright yellow solutions, the former giving 
off iodine on heating ; lastly, Citronine, a pale cinnamoa or 
neutral tint. 

On the Defisity of Fluid Rismutht by W. Chandler Roberts, 
F.R.S., and Thomas Wrightson, C.E.“-The density of bismuth, 
just molten, was determined by a modification of the usual process 
for determining the specific gravity of liquids devised by Mr, K. 
Mallet, and w^as found to be 10*039, a mean of three experi- 
ments. By an api)aratu.s termed the oncosimeter, which admits 
of the weight of a ball of metallic bismuth being taken in 
molten bismuth by means of a delicate spring balance, its mean 
specific gravity deduced from six experiments was found to be 
lO’oSS ; that of solid bismuth is 9*82. 

On Crystals of by P, Braham. — Mercury, when left 

in contact with sulphuric acid for two years, deposits extremely 
deliquescent crystals of the above formma. 

On the TVeatment of Complex Ores containing Zinc^ by E. I), 
Parnell.^ — Tlie presence of zinc renders the extraction of lead 
and copper from their ores so difficult that manufacturers reject 
them ; nor are zinc ores containing less than 25 per cent, of zinc 
adapted for the extraction of that metal. 

Further Notes on Petroleum Spirit and Analogue Lutuids^ by 
A, H, Allen.— -To distinguish petroleum spirit from shale 
naphtha and from benzene, mix one volume of boiled carbolic 
acid with three volumes of these liquids. The carbolic acid 
refuses to mix with the former, but mixes with the two latter. 
On similar treatment with coal-tar, pitch, petroleum spirit and 
shale naphtha do not mix, whereas benzene does. With carbolic 
acid, burning oil from shale can be distinguished from kerosene, 
the burning oil from petroleum, for the former is not miscible, 
whereas the latter turns violet, and partially mixes ; and if 
warmed, crystals of carbolic acid scj^rate on cooling. By 
treatment with nitric acid and with bromine, it was shown tliat 
naphtha from petroleum contains 80 per cent, of paraffins and 
20 per cent, of olefines; photogene, 55 to 80 per cent, of 
paraffins, and that wax consists entirely of paraffins ; whereas 
shale naphtha contains 75 to 90 per cent, of olefines ; photogene 
from the same source, 60 to 65 i>cr cent, of olefines, and that 
the lubricating oil consists entirely of olefines. 

On the so-called Normal Solutions for Volumetric Analysis^ by 
A. H. Allen. — This communication was a recommendation that 
the various different meanings of the term ** normal” be done 
away with, and that a normal solution be understood to be one 
containing in 1,000 cub. cents, such an amount of reacting body 
as will combine with, replace, or oxidise one gram of hydrewen. 

On the Determination of the Loss of Heat in Steam-bouers^ 
arising from Incrustation, by William Thomson.— This plan 
consists of evaporating the various waters in vessels exposing an 
equal surface of each, care being taken to keep the total amount 
constant by means of a constant supply. After a given lime 
the remainder is measured and the ratio calculated. Deposit eff 
incrustation greatly impedes evaporation. 

On the IdefttificcUion of the Ink used in voriHng Letters and 
Documents as Evidence in Cases of Libel, Forgery, by W, 
Thomson, F.R.S.E. — The author has observed that differ^t 
specimens of writing give different coloured reactions with 
various reagents, such as sulphuric, hydrochloric, nitric, or 
oxalic acid, or caustic soda, solutions of bleaching-powder, 
and chlorides of tin. Such differences may be of use m detect- 
ing foigery, for the change of colour affords evidence as to 
whether all the writing has been performed with the same ink. 

The Effects ^ Magnesia on Vegetation, by Major-General 
Scott, C.B., F;R,S. — ^I'he authors conclttsiow, drawn from 
numerous experiments, is that there is overwhelming evidence 
against the notion that soil naturally contains so much magnesia 
that an extra supply will be of. little or no benefit. There are 
strong grounds for supposing that magnesia, like pbosj^oru; 
acid, is not only m essential ingredient of plants, and ams in 
their nutriment, but edso that it determines the benefida! action 
of other ingredients. 

Oh the Action of Oils OH MetalSf hy WlHiam Watson.— 
Most oils attack copper and iron, but not (0 the same extent. 
Some act much more on copper than on and vice ttert 4 ^ 

On Btmhing-Pgmder Retddhm,} by J. F, W* Hodg^^To 
extract active (hlorlne ftvm 10 gtalns of bleaehk^ powder, so 



NATURE 


449 


Stpt. 9, 1880] 


that It does not react with starch paper, 5,000 cub, cents, of 
water are required. Even then it reacts with iodine and starch. 
The amount of residue varied between 22 and 30 per cent, of 
the total quantity of bleaching powder. This residue, on treat- 
ment with acid, evolved a minute amount of active chlorine ; the 
reridue, applied to cotton and treated with acid, lias no bleaching 
or injurious action. 

On ihe Cml-seams of the Eastern portion of the South Wales 
Basing and their Chemical Composition^ by J. W, Thomas. 

On the Refraction Eqtdvaleni of Diamond and the Carhon 
Compounds^ by J. H. Gladstone, Ph.D., F.R.S.-— The specific 
refractive energy (that is, the refractive index - i divided 
hy the density) of numerous compounds of carbon was deter- 
mined by Gladstone and Dale in 1063. From their experiments 
it was found that carbon uncombined, as in the diamond, and 
also in combination with hydrogen and oxygen, has a specific 
refractive energy of 5*0. Yet in compounds of the aromatic 
series, where several atoms of carbon are united by more than 
one bond, the refraction equivalent is raised about 2'o. ITiis 
docs not embrace the facts that the terpcncs have a refraction 
equivalent lying betw^een 2 and 4 over the calculated numbers ; 
that the cinnamyl compounds also show abnormality ; ant! that 
hydrocarbons containing a greater number of atoms of carbon 
than of hydrogen increase in refractive energy at a rate more 
rapid than theory demands. ' 3 ‘Uua naphthalene shows a surplus 
of i 6*4, anthraceue of 317, and pyrene of 43*6 over the calcu- 
lated numbers. 

Dr, bedson, who has been recently investigating the subject 
in conjunction Avitb Mr. W. Carlcton Williams, remarked that 
sufficient allowance had not been made for dispersion in the last- 
mentioned instances; that from their experiments they have 
found the degree of concentration of the solution to exercise a 
marked influence; and he suggested that in naphthalene, 
anthracene, and pyrene, the molecules are much more complex 
than in benzene, for several groupings of carbon atoms are 
noticeable, among them two groups in which an atom of carbon 
is united to oilier atoms of carbon by all four bonds. 

On a P/eto Pt^ocess for the Production from yt luminous Minerals 
of Sulphate of Alumina from Iron, by J. W. Kynaston. — After 
a preliminary sketch of the various methods of preparing sul- 
phate of alumina in a state of greater or less purity from various 
minerals containing it, the author describes his own proceas for 
preparing it free from iron from bauxite, a silicate and titanate 
of alumina and iron. This he does by trealing it with a mixture 
of oxalic and hydrochloric acids, allowing it to stand for a 
week or ten days. The iusioluble portion is freed from oxalic 
acid by repeated washing, and the residue converted into sub 
phate of alumina by treatment with suljihuric acid. This pro* 
ductsifl almost free from iron. The oxalic acid is recovered by 
precipitation with lime, and subsetjuent decompositiou of the 
*alt with sulphuric acid. The expense of this process has pre- 
vented its adoption. The author has now devised a process 
whereby the iron is precipitated as arsenite, and then by 
means of carbonate of lime neutralising any free acid, and 
at the same time ^ducing some tctrabasic sulphate of 
alumma. The remaining ferrous iron is then removed by addi- 
tion of ferroevnnide of lime. The blue tu-ecipitate is induced 
to settle by addition of a little sulphate of iron or zinc. Excess 
of arsenic is precipitated with sulphide of lime. Tliis process 
is at present in operation at St. Helenas. 

Oh a Nm Process for separating Silver from Copper Ores and 
Regulusest by William Henderson.—This process is applicable 
to calcined Spanish pyrites containing a Urge proportion of 
arsenic before calcination. The *^raw regulus,* when fused 
R*** jU weight of sodium bisulphate, yields 

metuZic sUver in Ut|;e amount. The iron and copper are con- 
verted oxides, while the silver remains os sulphate, and may 
be^extmoted from th« rcridue with water. The process hes ol 

yet been worked oalf on A imell Male. 
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A paper On ihe Site of a PaitcolUhic Implement Manufactory 
at Crayjordt Kent, by Mr. F. C. Siiurrell, was read by Prof. 
Dawkins. This occurred in brick-earths containing a Urge 
number of extinct mammalia, and on the same horizon with them, 
Ibey were probably manufactured on the spot, by the old dwdlers, 
and belong to the same type as the implements of St. Aehcul. 
Many of the specimens when found were completely shattered, 
and the fragments were united by Mr. Spurrell. 

On the Island of Tor^katten, Nonvay, and on the Influence 
of Joints on Denudation, by Prof. W, J. Sollas. Describes 
a conical or hat-shaped mountain, traversed by a tunnel 600 feet 
in length, through wliich the light can be seen. The rock is com- 
pact gneiss, furZ/v tnoutonics occur up to the level of the platform, 
which terminates slightly below the entrances to the tunnel, 
which are somewhat lower than the centre. Attributes its 
orimn to mechanical disintegration, aided by joints. 

On the Contortion of a Quartz ydn in Mica Schist from Bodo, 
Norway, by Prof. W, J. Sollas. Describes excessively contorted 
band of quartz between foliation ]ilanes. 

On the Geologiud Ag- and Relations of the Smalik and Piktrmi 
Vertebrate and Invertebrate Faunas, by W. T, Blanford. — The 
deposits from tbe.se two areas have both been referred to the 
Miocene, and contain an analogous fauna, llic Scwalik beds 
are a portion of a great Tertiary area crossing India from Assam 
to Sind. The lower beds are nummulitic and marine, the upper 
series entirely freshwater. Of 48 genera in the Sewalik fauna, 
with 93 species in the Shvalik area, 1 2 are peculiar, 4 genera do 
not occur higher than the European miocene, 25 genera are recent, 
including cats, dogs, bears, true elephants, antelopes, and sheep. 
The lower Manchnar mammalian fossils were shown to be older 
than the Sewalik series, but are newer than the Dpper Miocene, 
and therefore the Sewalik series is referable to the Pliocene, llie 
Sewalik fauna contains six reptiles, of which Uiree are still living. 
Ruminants arc numerous in both the Sewalik and the Pikermi 
deposits ; the latter rest on a bed w ith Pliocene marine mollusca. 
Suggests as the climate grew colder in Pliocene times the 
Miocene mammals migrated southwards. 

On the Relations to he established hehoeen Coastline Direction 
represented by Great Circles on the Globe and the localities 
marked by Earthquakes in Europe, by IVof. J. P. O^Reilly, — 
Refers to the rectilinear direction of coast- lines as that between 
Carnsore and Wicklow heads, this if produced and regarded as 
part of a great circle which passes through tlie Dykes of Southern 
Scotland and corresponds to the east coast line of Scotland north 
of the Firth of Tay, the Carnsore coast-Uue direction being 
strictly parallel to the strike of the rocks west of it, and of the 
termination of the great masses of granite of Kilkenny, Refers 
to the linear direction of the limit of earthquake -movement in 
Southern Sweden, and he suggests the similarity of direction in 
coast-Unes and tlie boundaries of earthquake-movement have 
the relation to each other of cause and effect, the coast-line 
being liie result of slips along the lines of weakness produced by 
earthquakes. 

On the Sandstones and Grits of the Lower and Middle Series 
of the Bristol Coalfields, by E. Wethcred, — These carboniferous 
sandstones ai*e composed of angular grains, those of the Mill- 
stone Grit bein^ the least so. He describes an intermediate 
stage lietween gnt and soft clay as ** hard dun.s,’^ of a hardness of 
7, being a rock that scratches glass. The Brandon Hill yielded 
on analysis 98 ’5 per cent, of fiiUca ; it is used for mining pur- 
poses and for brickmaking, Tlie tlxickness of the Pennant ml is 
970 feet, associated with coal-measures of 2,000 feet thickness. 
He regards the “Pennant grits’* as a local deposit, and as 
occurring on more than one horizon. The “Duns’* contain 
more alumina, and he considers the siUcates (except the silicates 
of alumina) by the action of carbonic acid gas. 

A paper On (he Hiatus said to have been found in the Rocks of 
West Corkf by Mr. G. II. Kinahan, was read by Mr, Ussber, — 
The following classification was given 

GRimTHs Prof. Jukes Prof. Hull 

Carboniferous slate. Carboniferous slate* Carboniferous skte 

and Coomhoola grit. 

Yellow Sandstone. Upper Old Red, Kiltorcan beda. 

Old Red Sandstone* Lower Old Red. } Glen^riff b^s ( 3 ilu- 
Siluriau. Gleugariff grit, ) ria* 5 . 

The oathtHf rejects Prof, Hull’s view, that an importat^tMatus 
and unconformabiUty ocem^s above the Gtengarif and he 
considers that a complete sequence of formations occurs from 
the Silurians up to the C^boniferous, 
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Hi>U on tha Range of the Zawer Teriiaries of East Suffolk^ by 
Mr, W. H. Dalton, was read by Mr, Whitaker,— Descrite 
sections obtained in deep weUs and borings through the drift. 
One at Yarmouth proved the chalk to be 500 feet from the 
surface; between the drift and the chalk there being no less than 
300 feet of Lower Tertiaries, These wells also prove the surface 
of the chalk to be an inclined plane beneath the Tertiaries, and 
the surface of the Tertiaries beneath the drift also obeys the same 
law. At Brandfield the chalk was found at 48 feet below the 
mean aea^level. 

Rtoof 0/ the Organic Nature of Eozoon Caftadense, by Mr. 
Charles Moore, — Refers to the opinion of Prof. Moebius, of Kiel, 
of specimens supplied him by Dr. Carpenter, that the cosoonal 
structure is referable to the mineral kingdom, which view is also 
taken by Dr, Otto flann of Ruthlengcn, and describes his own 
examination of a specimen of Laurentiau rock from Canada, 
supplied him by Dr. Carpenter, and of others by Mr. J. Hind. 
A specimen weighing twenty grains was decalcified and placed in 
stoppered bottles in water filtered through asbestos ; this when mag- 
nified was found to reveal a dear siliceous-looking fibroid growth of 
otgunic structure of black gum and olive colours. These curled 
fibres can only be compared to a bit of polished golden wire. 
They are formed of three round golden close-set columns. It is 
not a mrasitic shell, for when dry it is r^id ; but when moist, 
carvea and curled specimens are flexible, fliey are not unlike the 
pedicle to which the capsule of some RhUopoda are attached ; 
but in such a case they must have been devoured by the 
eoroon, which is not probable. In addition there is another 
organic structure, not thicker than a spider’s web, like mycelium 
growth of the present day, and also anomalous bodies, possibly 
the ova, or geramules of forams. Refers to a similar mycelium 
growth, as m Eozoon found on nummalitcs ; also similar struc- 
tures in the Globigerina of the Challenger dredgings from the 
bottom of the Atlantic. 

On the Post'Terliary and Glacial Deposits of Kashmir, by 
Lieut. -Col. Godwin- Austen,— Refers to the work done by Mr. 
F, Drew. The author is of opinion that certatu deposits coutain- 
ing human remains were deposed by a lake, still existing, hut 
fomecly of larger dimensions. Refers the older beds to the 
age of the upper conglomerates of the Upper SewaJiks. He 
referred to tlie deposits at diflerent heights on the banks of the 
Indus, extending up to eighty feet above the river, forming cliffs 
or bluffs with angular, probably glacial, deposits. The next 
terraces occurred at 120 feet, and these again had still higher 
beds above them, and the author believes the whole of the series 
reach not less than 1,000 feet in thickness. 

Oft the Eatelt’Syslems of Central and West Cornwall, by J. H. 
Collins. — Fifteen distinct fault-systems, and t>os8ibly far more ; 
the older system is newer than the Carboniferous ; when the 
earliest was produced, the country was much the same as it is 
now. The granite juction-faults are always filled up with 
schist ; these oldest faults are succeeded by the elvan veins ; 
these cut a fissure in the slate rock, which has been bent and 
distorted, and often faulted ; these are nearly all of precisely the 
same age. The tin-lodes are the next, followed by a second 
system, crossing the older in an oblique direction. Of still 
newer date are the east and west copper veins. The eighth 
system is also copper, known as the Caunta copper lodes, 'firen 
followed the ninth system, or cross-courses, running north and 
south, generally only containing oxide of copper and quartz. 
The Uter lodes never contained tin ; in the last only quartz. 
The fifteenth set are the ''alluvial faults the ancient alluvial 
tin gravels are traversed by them. 

the Geology of the Balearic Islands, by Dr. Phene, — Refers 
to the cave deixjsits in the grottos of Antiparoa and of the almost 
mountainous dimensions of the external deposits called Pambuk 
Kalesi at Hierapolis, in Anatolia. He describes the superb 
caverns near An^ la Cueva de la Hermita, in Majorca. The 
aonthern portion of the island is Miocene, the more northern 
be^na on the east with a sea*coast of Devonian, followed by 
Tfiassic and lumssic deposits, again succeeded by Devonian. 
The cave occurs in a fragment of Miocene clifik. In its vast 
siee and its maflfnidoent columns of uniform thickness it may 
be compared with the prpportioxis of Westminster Abbey ; its 
dimensions are exceedingly vast, and iu Imes resemble ^hic 
and Moorish architecture in their delicate traceries. 

pH some Pre- Cambrian Reeks in the Narlnh Mosmtaim, by Dr. 
Hicks.— Describes the Cambrian area of the Hariecb Mountains, 
where he considers rocks occur eqiuvaleiit to the feUitic group 
of Bangor of pre-Cambrian age, and he believes the Harteca 


recks of PrM. Sedgwick rest on these ancient rocks, wlu<h ft>m 
a part of a very aacieht anticlinal, the conglomerates at the base 
of the Harlech group bdng derived firom the felshlc pre-Camborian 
rocks beneath. 

On the Ackon of Carbonic Acid on the Limestone, by Prof, 
Boyd Dawkins, F. R. S. — Caves in the limestone are to be looked 
upon as subterranean watercourses, which ore produced partly 
by the dissolving action of the carbonic acid in the rainu^ter, 
and partly by the mechanical action of the streams flowitw 
through them. The insoluble carbonate of lime in the rock u 
changed into the soluble bi-carbonate and carried away in solu- 
tion. The additional atotn of carbonic acid, however, is in a 
condition of unstable chemical combinaUon, and if it be removed 
either by evaporation or by the action of the free current of air, 
the insoluble carbonate of lime is at once deposited. Hence it 
is that some caverns have their waUs covered with a drapeiy of 
stalagtitc and the little straw-like pendants from the roof formed 
round the ctlges of each dr^ gr^ually become developed into 
columns of various sizes. Ine stalagmitic pedestals also rise 
from the floor where a line of drops falls from the roof and 
ultimately unite with the colujnn let down from above. On the 
surface, too, of the pools an ice-like sheet of stalagmite gradually 
shoots across from the sides, and sometimes where the water is 
still covers the whole sat face. Admirable iUustrat ions of all these 
processes are to be seen in the caves of Pembrokeshire, and 
especially in the Fairy Cave onCaldy Island, 

The rate of the accumulation of carbonate of lime depending 
primarily upon the access of water and the free access of air, 
both being variable, varies in dlffei'ent places. Sometimes it is 
very swift, as for example in the Ingleborough Cave, w'herc a 
series of observations by Prof. Phillips, Mr. Farrar, and the author 
extending over the years from 1845 to 1873 give the annual rate 
at *2946 Inch. It is obvious therefore that all speculation as to 
the antiquity of deposits in cases which are based on the view that 
the accumulation Is very slow is without value. 

The mountain limestone ravines and passes are to be viewed 
in the main as caverns formed in the manner above stated, 
which have lost their roofs by the various sub-aerial agents which 
are ever at work attacking the surface of the limestone. If any 
of these be examined, it will be seen that the tributary caves 
open on their sides, and in some cases the ravine itself is 
abruptly terminated by a cavern. 

On a Raised Beach with Diluvial Drift in Rkos Sili Bay, 
Gocoer, by Prof. Prestwich. — This beach is coextensive with a 
cliff I i mile in length, at the south-west comer of the peninsula 
of Gower. The diiF is 50 to 80 feet in height, sloping from the 
top to the parallel range of Old Red Sandstone, consisting of red 
sandstones and quartz conglomerate. The cliff consist of len- 
ticular, rudely stratified, re-arranged material 40 to 50 ftset in 
thickness ; contains neither shells nor bones, and rests on a well- 
rolled raised beach, with pebble from the Carboniferous lime- 
stone, coal-measures, and other measures, its average thickness 
8 to 10 feet, but occasionally it is piled up much higher ; it 
contains shell of LUtorinus, rurfura lapUlus, 7 \trritela tmbra. 

Prof. Prestwich also read a paper On the Geological Evidence 
of the Submergence of the South- West of Europe dnring ike Eatly 
Human Period , — Refers to the reriwial deposits, consisting of 


by Mr. Godwin- Austen, derived from cliffs during severe climate ; 
others have referred it to the denudating action of ice and snow, 
rain action, aitd to "waves of translation.'* AU these groupe 
the author correlates ; in early days all superficial deposits we 
referred to the " dUuvial theory ” of Dr.IBuckland. Rofem to old 
river terraces proving the mradual wearing away of the volleys j 
but the author would revive a portion of the old "diluvial 
theory ** for certain other deposits. He group® the Loess, warp, 
head, trail, and alluvial deposits occupying cwstres of broad 
valleys, into one group, moduced by a flood caused by a^eat 
temporary submergence of the Und and its subsequent te- 4 evu^ 
tion, which spread material without rounding 
Coarse dibris always to be traced from Mgher to lower levels t 
shells are rare, dibrU is local, and these beds cover all otheri^ ^ 
^cvelsj^ Mer^^e ” ofJhe^Tlwij mg^ as 

the trail lying o^he 

capph|^ the hul, astd foUowisig down the slope the hlU wm 
an mcrearing thicknew on the lower sdop^ 
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The of the Severn derived from the northern hilb b 

Bpread over the central flat regions, and forms the Cots wolds to 
toe east ** Head ” is stated to cover all the old beaches of the 
aonth of Kurland and df Wales, as at Rottingdean, and Berling 
Gap, near Vi^rthing, the low cliff behind the South-Kastem station 
at Dover, both sid^ of the Bristol Channel, between Calab and 
Bbnc Nez, reaching a thickness of $0 to 100 feet, the h^ht 
being limited only by the heights of the ground between. Tne 
beaim often contains erratic boulders, and he refers the raised beach 
to a period during the glacial episc^e, but at a time when the 
present coast-line had obtained. Sangatte Cliff contains delicate 
land shells and the remains of the mammoth ; ground palaeolithic 
implements. Others occur at Cherbourg and In the Isle of R^ ; 
between there and Gibraltar none are known to occur, though 
th^ possibly may be present. 

Refers to the clay gravel or head overlying the raised beach of 
Portsladc, between Brighton and Chichester as containing land 
shells, palxoUthic implements, and bones of land animals; raised 
beach and head of Guernsey ; these deposits and others on the 
French chalk, Belgium, and the Rhine country he considers to 
be due to causes other than the deposition of fluviatile material, 
marine deposits, ice or snow slo^s or ice-cap. The d^biis is 
not a talus, for it slopes as a smaU angle and increases in thick- 
ness in retreating from the hill and slope. The submergence 
destroyed the palaeolithic man and many of the older animals, 
and amounted to mete than 1,000 feet. 

Prof. W. J, SoUas read papers On a Striated Stone front the 
Trias of Portishead ; On the Action of a IJchm on Limestone^ 
and On Sponge Spicules from the Chalk cf 7 'rimminghamf 
No^olk, 

Uu the GeotogUut Literature of IVaks, by Mr. W. Whitaker, 
who gave a list of all the publications that have referred to 
Welsh geology from the sevenieeuth century to 1873, containing 
more than 500 entries. 

Sketch of the Geology of British Columbia, by Dr. G. M, 
Dawson, Jun,, describes littoral deposits of Miocene age, capped 
by volcanic rocks in the Queen Charlotte Islands. Cretaceous 
rocks from the Up{>cr Neocoraian to the Upper Chalk, equivalent 
to the Chico group of California, yield the bituminous cols of 
Manaimo ; anthracite occurs at a somewhat lower horizon. The 
pre- Cretaceous rocks arc contorted and disturbed, and those of 
V ancouver Island are probably of Carboniferous age, and arc 
associated with volcanic deposits ; rocks probably Iluronian 
occur in Queen Charlotte Islands. In the Rocky Mountains are 
Carboniferous and Devonian limestones and Triassic sandstones, 

JVbtes on the Occurrence of Stone Implements in the Coast 
Laierite, South of Madras, and in High* level Gravel and other 
Formations m the South Mahrafta Country, by Mr. R. Bruce 
Foote,-— The author describes high-level (partly laterite) gravels 
of fluviated and lacustrine origin in the basin of the Gatpratha, and 
Malpmbha tributaries of the Kiatnaiu the South Mahratta country 
yielded large numbers of several types. He then alluded to the 
occurrence of well-shaped implements, chiefly of the pointed oval 
type, and made of hard siliceous limestone, in a great talus of 
limestone and Deccan trap block cemented by ctUcareous tufa 
into a great breccia-conglomerate, nds occurs along the foot 
of the hlUs north of Kistna and west of Soorapoor, in the 
Nijara’s territory. The implaments were found worked out in 
gullies. 

On the Pre*Glacial Contour and Post* Glacial Denudation of the 
North^ tVest of England, by Mr. De Ranee, F.G.S., Assoc. Inst. 
C.E.— -The country described is that lying between the Silurian 
niotintaias of North Wales and the Lake District, and botmded 
«Mt by the Carboniferous hills of the Pennine chain. The 
plains of Lancashire and Cheshire lying at their feet are deeply 
coated with glacial drift, reaching in one instance, near Orms- 
kirfr, a thickness of no less than 230 f«t. The deep valleys of 
Dl?t®,^*trict had attained their present proportions before 
GlaeiM durit^ which the lakes were excavated, in 

^ ^ * depth of 230 feet, or deeper than 

the English Channel between Boulogne and Folkestone, the 
bottom of the lake being too feet beneath the sea-level. In the 
valleys of the mountain country the miuine glacial deposits are 
not preswt, having been re-excavated out by later glaciation, 
Where originally present. Xu Lancashire, Cheshire, and Flint- 
vatira ttie monne drift occupies an extenrive area, and valleys 
like those of the Kibble and the Irwell, nearly 200 feet in 
depth, h#vO been excavated m and through them : occasionallv 
thwbOttom of the vidiey is benOath fhe wSdevel, wtnS to the 
UMmui htghw in pre-i^UcUd times. A teruoe of poefgladial 


deposits fringes >the glacial area at, and often below, the sea- 
level, eonsisung of peat with a forest at the base, testing on a 
marine post-gli^ial deposit ; the peat -beads are found beneath 
the sea -level to an extent, in one case, of about 70 feet, and it 
was pointed out that an elevation of this amount would connect 
Lancashire, Cheshire, and much of North Wales with the Isle 
of Man, 

SECTION D— Biologv 

Mr. Gwyn Jeffreys moved and Prof, RoUcston seconded a vote 
of thanks to Dr. Gunther for his address, which was supported 
by Dr. Sclater. Prof. RoUestou suggested that in every large 
town a small rate should be levied in favour of a local museum, 
which is actually done in Liverpool, He also insisted on the 
importance of a lecture-room in connection with the national 
natural history collections. 

On the Classification of Ctyffogams, by Alfred W. Bennett. — 
In the most recent classification of cryptogams, that by Sachs, 
in the fourth edition of his " Lehrbuch,' he divides Thallophytes 
(including characese) into four classes of equal rank, Protophyta, 
Zygosporese, OoRporcce, and Carposporese, It is proposed in the 
present paper to retain Sachs' class of Protophyta for the lowest 
forms of vegetable life ; but to restore the primary division of 
the remainder of thallophytes into P’ungi and Algae, os being 
more convenient to the student, and ntjeast as much in accord- 
ance with probable genetic affinities. 

Asre gards minor points the characese are removed altogether 
from thallophytes, and again constituted into a separate group ot 
the first rank ; the myxomycetes are regarded as presenting a 
low tyi^ of structure, scarcely raised above the protophyta, and 
not exhibiting true sexual conjugation ; volvox and its allies are 
removed from the zygosporete to the oosporeae ; and the phaeo- 
sporeae arc separated off as a di.stinct order from the fucaceoe. 

The thallophytes are therefore first of all divided into three 
primary cksse.s Protophvta, Fun«i, and Alg^. The 
protophyta are divisible into two sub-classes, Protomycetes and 
P‘otofhye€cc, The jfrotomycctcs consist of a single order, the 
scluzomycetes, of which aaccharomyces is regarded as an aberrant 
form. The protophyceae are composed 0? the protococcaceoe 
(including palmcUaoe» and Bcytoncmeoe), nostocacea:, oscilh- 
toriem, and rinilarieie. The Myxomycetes arc treated as a 
su)>plement to the pa)tophyta. The fungi are made up of three 
sub-classes, employing in the main the same characters as Sachs, 
but, in their terminolo^, using the syllable ** sperm'* hi-stead of 
** spore.” Tlie first division, the Zygomycetes (or zygospermeoe 
achlorophyllaceee), is composed of the mucorini only (including 
the piptoceplmlida:). The second, the Oomycetes (or oosnermea; 
adilorophyllaceee), comprises the peronosporere and saprolegniea: 
(including the cbytridiaccae). The third, the Carpomycetes (or 
carpospermeoe aculorophyllaccoe), is made up of the uredinese, 
ustilaginese, basidiomycetes, and ascomycetes, the Uchenes being 
included in the last as a sub-order. ITie algtc are arranged 
under three corresponding sub-classes. The Zypphycece (or 
zygospermcie chlorophyllacene) is made up of the loliowing 
orders Bandorinese, hydrodictyese, confervacete (under which 
the pithoi>horaceae may possibly come), ulotrichaceee, ulvaceie, 
botrydiere, and conjugatsc (the last comprising the desmidiese, 
diatomaceae, zygncmaceae, and mesocarpeac). The Oophpcea (or 
oospermeae chlorophyllaceae) includes the' volvocinese, siphoneie 
(with the nearly allied dasyclades?), sphseropleacese, a^ogontacese, 
fucacem, and phoeosporeoe. The Carpophycect (or carpospetmex 
chlorophyllacege) is made up of the coleo^xtese and noridem. 

The Charace.® constitute by themselves a group of primary 
importance. The MU 3 CiNEi€ are unchanged, comprising the 
HepaHcee and Musci (iucluding sphagnaccte). In vascular 
Cryptogams it is proposed to revert to the primary distinction 
into Isosporia and Heterosporia as most in accordance with 
probable genetic affinities. The isosporia consist of the fiUces 
(including opliioglossaceie), lycopodiacete, and equisetacex. The 
heterosporia comprise the rhiaocarpex and setaginellacex. In the 
terminology of the heterosporia the inconvenience and incorrect- 
ness are pointed out of the use of the terms macroapore ” and 

macrosporangium;” and it is proposed to call the two kinds 
of spores and tneir receptacles respectively microspore, me^aspore, 
microsporangi$*m, and megaspof^angium ; or better, in meruiice 
to their sexual differentiation, androspon, gynospore, mdro* 
sporam^irn^ and gyimporerngiunu 

A Kehtmed System of l^erminHcm of the Reprodmtim Organs 
ef the Crj^gmiOf by Alfred W* Bennett and <^orge Murmy. 
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— After giving illustrations of the {^resent chaotic state of ct^- 
togamlc terminology, the authc^ proceed to state that the object 
they have kept in view is to arrive at a system which shall be 
symmetrical and in accordance vvdth the state of knowledge^ and 
which shall at the same time interfere as little as possible with 
existing terms. A £ew new terms are Introduced, but the total 
number is greatly reduced. 

In the fourth edition of his “Lehrbuch” Sachs defines a 
” spore” as reproductive cell produced directly or indirectly 
by an act of fertilisation,” reserving the term “gonidium” for 
those reproductive cells which ore produced without any previous 
act of impregnation The practical objections to this limitation 
of terms are pointed out, and it is proposed to restore the term 
to what has been in the main futherto Its ordinaty significa- 
tion, vki, afif^ c^i produced by ordinary ^ocesses of x>egjetation^ and 
not by a union of texuai elements^ watch becomes detached for 
the purpose of direct vegetative reproduction^ The spore may be 
the result of ordinary ccU-division or of free cell-formation. In 
certain cases i^sporeis its first stagje is that of a naked mass of 
protoplasm; m rare instances it is multicellular, breaking np 
into a number of cells {poiy^orest composed of merispons, or 
breaking up into sporidia). Throughout thallophytes the term 
is used m the form of one of numerous compounds expressive of 
the special character of the organ in the class in question. Thus, 
in the protophyta and mucorlni wc have chlamydospores ; in the 
myxomycetes, sporan^iospores ; in the peronosporco;, eonidio* 
spores; in &e saprol^nieic, oophycese, and some rygopbycc®, 
zoospores ; in the uredinese, teleutospores, acidiosporesp uredosporeSp 
m&sporidia ; in the basidiomycetes, basidiospores ; in the asco- 
mycetes (including lichenes), eonidiosporesp stylosporesp ascosporesp 

« oreSp and merisports ; in the hydro^ctyesc, megaspores ; in 
tsmidieae, auxospores ; in the volvocinea; and mesocarpea, 
parthenospores ; in the siphoneae and botrydiece, hypmsporcs ; in 
the oedpgoniacejc, androspores ; in the fioridese, tetraspores and 
octospores. The cell in which the spores are formed is in all 
cases a sporanpum. 

In the terminology of the male fecundating organs very little 
chi^e U necessary. The cell or more compficated structure in 
which the male element is formed is uniformly termed an 
asUheridiump the ciliated fecundating bodies mtkerozoids (in 
preference to spermatojEoids ”). In the florldem and lichenes, 
the fecundating bodies are destitute of vibratllc cilia ; in the former 
case they ore still usually termed ^'antherozolds,” in the latter 
**sperraatia,” and their receptacles “ spermogonia.” In order 
to mark the difference in structure from true antherozoids, it is 
proposed to defdgnate these motionless bodies in both cases 
poUinoids; the term ” spermogomum ” is altogether unnecessary, I 
the organ iTeing a true anthendium, 

A satisfactory terminology of the female reproductive organs 
presents greater difficulties. The limits placea to the use of the 
term spore and its compounds require the abandonment of 
“oospore” for the fertilised oospnere in its encysted stage 
anterior to its segmentation into the embryo. The authors 
proposs the syllable sperm as the basis of the various terms 
applied to all those bodies which are the immediate result of 
impregnation. It is believed that it will be found to supply the 
basis of a symmetrical system of terminology whipb will go far 
to redeem the confusion that at present meets the student at the 
outset of his researches. For the unfertilised female protoplasmic 
mass, it is proposed to retain the term oosphtrep ana to establish 
from it a„corr€Bpondij^ series of terms ending in sphere. The 
entire female or^n before fertilUation, Whether unicellular or 
multicellular, is designated by a set of terms ending in gonium. 

In the zygomycetes and rygophyceae, the conjugated 
sphmsp or contents of the zy^pnmp constitute a zygosperm ; in 
the oomycetes and oophyceae the fertilised oosphertp or contents 
of the oogordump is an oosperm; in the carpophycea? the fer- 
tilised carpesphertp or contents of the carpopnump constitutes a 
earp&spet^. In this last class the process Is complicated, being 
efiectad by means of a special female organ which may be called 
iht trich&gonium (in preference to ^‘trufiogyac*^). The ultimate 
result of impregnation is the production of a mass of tissue 
known as the cystoemf (or “ sporocarp ”), within which are 
produced the germinating bodies which must be designated ear- 
posporesp since they are not the direct results of fertilisation. In 
tlic carj^mycetes no similar process is at present known. Any 
one of these bodies which remains in a dormant condition for a 
time before germinating is a hypnospernt. In the cormophyfces 
(characem, musclnem, and vnaeukr cryptogam) Ute fertilised 
ewehespherep or contents of the arehegbttiump is an arehesperm, 

In the basidiomycetes, ascomyoetes, and some other classes, it 


is proposed to substitute the term frucUfUation^ot receptacle,** 
for the entire non^sexual generation which bears the spores. 

In the discussion whicn followed, Prof. RoUeaton and Prof. 

I. B. Balfour took part, the latter objecting to the ruopOsed 
alterations in classincation and terminology In several points. 
He believes all the schizomybetes to be deluded ascomycetem 
and prefers Sachs^ elaisification of the vascukr ciyptogams. He 
also objected to the use of the term ^^sperm” in the sense 
proposed. 

Further Femarks on the Motiusca of the MedHerranHtn, by J. 
Gwyn Jeffreys, LL.Dm F,R.S.— At the Bradford Meeting of 
the Association in iSy 3 I mode some remarks on the MoUus^ 
of the Mediterranean, and gave a list of those species which had 
not yet been noticed as Atlantic, being then 223 in number. 
Since that time many of the species have been discovered In the 
Atlantic, or been ascertained to be varieties of other well-known 
Atlantic species. This list will be found in pages 1x3 to 1 13 of 
the Report, I will now give a list of those Mediterranean 
species which are also Atlantic, or varieties of other species, on 
the authority of the Marquis de Monterosato, the Marquis de 
Folin, Dr. Fischer, the Kev. Mr, Watson, and myself, 

BRACHiopODA.-^./f eordettap RUso ; TheAUum mediter- 
rafteum, Risso, CoiiCinTZtiA.^^Fieuronectia tar^isp Jeffreys, a 
monstrosity of Pecten similis ; Mytiius minimus, Poli ; Nncuta 
convexup J. =: Z, aegensisp Forbes, young ; Zeda oblongOp J. ^ 
Z. micrometricap Seguenza ; Z. subrotundip J. = Z. minima, 
Seg. ; Soienella cuneatap J. {Afatietia ) ; Venus ^gnus, i^marck 
= K nuxp Gmclin j PeicchioUa inscuMta, j , ( Veriicordid), 
Gastropoda. — Emarginula adriaiicap O. G. Conta ; frochus 
scabrosusp J. == 7 ^ gemmutatusp I*hili^pi ; Fossarus costatus, 
Brocchi ; Fissoa carmeop I>*Orbigny j F, rudiSp Ph. ; F mader* 
ensis, J. ; Ceecum cMereghinianump Brusina = C, giabrum, 
Montagu, variety ; Vermetus tn^uetrap Blvona ; SeaJaria can- 
frainei, Weiukauff ; Odostomia poUta, Btv. ; 0 , trieinctap J. ; 
O, fasciata, Forb. ; FuUma microsiomap Brus. ; F, jeffreysiana, 
Brus. ; Hatica diUwynUp Payraudeau; N, mamtoratap ft, Adams; 
Solarmm pseudoperspecHvump Brc. 5 Xenophora mediterraneap 
Tiberi ; Cerithium costatump Da Costa ; C, etegans, De Blain- 
vlllc ; Triton seguenzay Aradas and Benoit = T nodiferp 
var. J Jxtehesis folinece {Delle Chiaje) Ph, ; Cassidarta eehino* 
phordp Linnd ; probably C. tyrrhena, Qiemnitz, is a variety ; 
D^francia hystrixp De Cristofori and Jan. ; Pleurotoma pustlla, 
Scacchi =; P, mutfitineolata, Deshayes, var. ; Cyprma physis, 
Brc. ? Utrieulus striatuluSp J. ; Ahero fragilisp J, ; ZHphyUidia 
Hneatap Otto ; Z?, pustulosa. Sc. Total 41 species. 

This reduces the numbw of supposed exclusively Mediter- 
ranean species from 323 to 181 5 and it must be borne in mind 
that the Atlantic Nudibranchs and Cephalopoda have never been 
completely worked out, Philippi’s list of Mediterranean Nudi- 
brantis and Verany’s list of Memtcrranean Cephalopoda amount 
to 58 out of the above residue of 181. When further researches 
by dredging have been made in the North Atlantic, I l)elieve 
the difference between the Molluaca in that ptensive ocean and 
in the Mediterranean will be still more diminished, if it do not 
in time altogether disappew. 


THE MEETING OF THE IRON AND STEEL 
INSTITUTE AT Dt/SSELDORF 
XHE recent meeting of the Iron and Steel Iturtltute at 
DUsseldorf was peculiarly intercptium a& Illustrating ;he 
international character of lie Society, and also because of the 
I opportunity wWch it afforded to. English members of studying 
German workshops and methods of manufacture. ITie Mpers 
which were read were mostly by German authors, and dealt with 
many subjects of importance to those iaterested in the manu'* 
facture of iron and sted. Many of them were of too technical a 
chwacter to be, noticed at length in these pages, but as an excep- 
tion we may mention the paper on “ The Dephosphorisation of 
Iron in the Converter,” by Herr J, Mftssen** of Hnerde in 
Westphalia. , . 

This subject has received great attentlmi at the recent mcetmga 
of the Institute, but not mote so than Us importance dese^es* 
We referred at length to the basic wooess of dephoiphori^g 
ptg iron, wto reviewing the proceeAngs at the inee ttng, 
axm the paper now before ns oontaina a snort satiiunttofy moip 
of rkSht since attaiued, together with mn^ wuable 
tlon fts to the chemical eh^es which take plaoe dorm w 
conversion. The metliod is beat known by the names of the 
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inv^prjR. itsip:!e«lt importauoe 

Ucft in ftutbles Bes!^^s)»r ate#t and a puit 

homoigtn^om^i fjiwa to poor class of pflos^ 

ntioric iron ojr^. wlblnli ab^ds in to Cleveland district and also 
m to bi^nifil to and in Ix>rraine and Luxembonrgi 
wto^ orea to^^ ^^ Idtherto been available for to production 
of at^ op account of the difficulty of eliminating the phos- 
which element is well known to be 
highly detrimental to the quality of the steeL To the Germans 
this invention fs possibly of greater value than to ourselves, bn 
account of to ptevaience with them of the poorer class of ore, 
and the comparative scarcity of hematite. 

At the present mopienl live German companies ai'C working 
to Thomas'Gilchnst process, and in the course of a few months 
tnaj^ others will be iu a position to follow suit, 

Herr Massenes gives in his paper a series of chemical 
analyses, showing me coi^osilion of the metal at dUferent 
stages during the blow. Tnc information contained in these 
tables is also exhibited graphically by diagrams, in which to 
qxiantitieB of the various elements at to different stages are 
represented by to ordinates of curves. These ** show that so 
long as to siUcon is In combustion the phosphorus not only is 
not attacked, it actually increases. First of all, as is well 
known, the silicon is attacked, and is reduced to a mere trace at 
the expiration of two minutes, A portion of the carbon burns 
0^ at the same time with to siUcon ; however, only after the 
CUicon is reduced does the carbon curve descend rapidly. The 
manganese curve Is from the commencement to the end of the 
blow regularly deccnsional, showing that this body oxidises 
but slowly. The small quantity or copper disapjicars after 
the end of to first minute’s blow. Surprising is the fact 
that to sulphur-curve slowly rises till the commencement 
of the after-blow, and then only decreases partially, or very 
slowly, at the latter end of the same. The phosj^iorus 
is encigetically consumed in large quantities after dccarbonisa* 
tion has taken place, and its combustion is the cause of the high 
temperature at the end of the process. At the commencemimt 
of to blow, and during the time the silicon is oxidising, the 
phosphorus increase in the metal in the proportion as caused by 
the lessening of the volume of pig iron through the combustion 
of sliioon, manpmese, and carbon. After the reduction of the 
silicon, and durmg the period the carbon is reduced from 2 72 
per cent, to 0*16 per cent., only a fraction of the carbon disap- 
pears (from I ’32 per cent to I*i8 per cent.); afterwards the 
very rapid combustion of this body takes place, leaving only a 
trace of the same, a reaction which characterises the whole 
process.** 

It is satisfactoiy to learn from this paper that to chemistry 
of the process is how thoroughly understood, and that the only 
difticulries which remain to be overcome are of a purely mechani- 
cal nature, and ore principally due to the shortness of life of the 
converter bottoms. The discu8.sion which followed was fully 
equal in interert to the paper itself, and was taken part in by 
most of the leading members of the Institute. It bore principally 
upon the commercial side of the invention, which has hitherto 
been its weak point. We learn, however, that well-founded 
hopes are cntertaii'®^ ttot this last difficulty in the way of a 
general introduction of the process is in a fair way of being 
removed. 

In our last review of the proceedings of this Institute we 
noticed a paper by Prof. Akcrman, on The Hardening of Iron 
and Steel* * Tins paper, which was taken as read at the spring 
meftingi was discussed at Ditsseldorf. Merst of the opinions 
expretod wcronecessarily of a rather speculative character, for 
very htois reaUt known as to to raiwnaie of hardening and 
tempering. Many eminent authorities seemed, however, to be 
agr^ tot carbon mdsts in iron and steel in three separate 
forms, and not in two only, as has hitherto been supposed, and 
that to hindening is due only to one of these forms. A point of 
gmt mctieal importance w#ii; referred to by Mr. Adamson, 
yis„ the prevalent pro^lce of endeavouring to itrengthen steel 
^ tea^rmg otl. This ptaotiee was ilrongly condemned by 
3^. Ad^m He tot itoi di^Sg in oil, though 

It tXMf tmarewe to teneilo;^^^^ metal, impairsTts 

elastkSty and, ductility. We commehd tMs opinion to the 
atMioii of ; to authodto at Wotdw^ Arsenak It is well 
^wn;to to ewel bafrds ^ ^ ^ ore tempered by 
if Mr. statement be conect, it 

MHot be Wondered mmy toappointl^ ftdiures 

bate ftlkeit ..plitce* 


The laet to which we toll jrefer, tolt with to subject 
of iron permtoat wajr. It tontained aa meoennt of. to expe* 
rience obtained: du to German state railway^ 'of to use of iron 
Instead of timber for topers. There are few subjects of 
greater impbrtunce to Ironmasters than this substitution of iron 
for woodwork in the permanent ways of railway, for the 
amount of metal which would thus be consumeJ Is idmost 
incalculable. The pai>er, which was read by Privy-Councillor 
Griithefein, embodies much valuable information as to to 
different systems of iron permanent way at present in use* 
From it we learn that there are at the jtoent moment 
1,542 kilometres of line in Gumiany laid with the new 
description of sleeper; and tto the results obtained ore 
so satisfactory that the system is being continually extended. 
It is iritcresting to notice that in Genftauy the new sleepers arc 
mostly laid on the longitudinal plan, a system which has not 
given satisfaction in this country. In the discussioh which fol- 
lowed, the opinion was strongly stated by English engineers that 
longitudinal sleepers would be absolutely iucc^able of^totahd* 
ing the effects of the vci*y heavy and fast traffic of the main Hnqi 
in this country. 

In conclusion we must congratulate the Iron and Steel Insti* 
tute on the extended sphere of usefulness and the cosmopolitan 
character which it has gained by going out of the beaten track, 
and holding an autumn meeting on the Continent. 


ANNUAL CONGRESS OF THE GERMAN 
ANTHROPOLOGICAL SOCIETy 

'T'HE Eleventh General Meeting of the German Anthropolo^cal 
Society was held at Berlin during the past month, f rof. 
Virchow taking the chair and acting as president at each of the 
six sittings. At the opening sitting, after speeches by Herr vod 
Gossler and the President, iu which they reviewed the past and 
the present condition of the Society, and notably drew attention 
to Its aims and its achievements, Herr Friedel gave a short exposi- 
tion of his paper “ On Prehistoric Discoveries made in Berlin 
and its Neighbourhood.'* This waa followed by an interesting 
address from Dr, Schliemann respiting the site of Troy. He 
re-stated his now wcll-lctiown convictions, and gave considerable 
evidence in support of the belief that Ilomer’s Troy was not 
merely a mythic^ town, but that it had once actually Ailed a 
place in the world’s history, I wish,” said the Doctor, **I 
wish that I were able to prove Homer to have been an eye-witness 
of the Trojan war. But unfortunately this is impossible. In 
his day swords were in general use as a weapon, and iron well 
known as a metal; in Troy, again, swords were unheard of, 
while of iron the inhabitants knew nothing whatever. So, too, 
the manners, the customs and the general civilisation which he 
descril>es are of an epoch that is centuries later than the one to 
which the results of my excavations belong, Homer pcsents to 
us the legend of Zlium's tmgic fate in the form which it had been 
handed down to him by the bards who had gone before ; and, as 
we have already seen, he invests the traditional account of the war 
and of the fall of Troy with the colouring of the time in which 
he lived. Yet he was not without personal knowle )ge of the 
actual localities, for his descriptions (l>oth the . general one of 
Troy itself, as also of the plains of Troy in ppUcular) are, if 
taken as a whole, qxdto accurate and truthful,** At the close of 
his address, Dr. achliemitin announced his intention of com- 
mencing a series of excavations on the site of Orchomenos in 
Boeotia, the t>rehistoric capital of the Hinyans, on his return to 
Athens, the Greek Government having accorded him full pr- 
mission to do this. 

At the second sitting, on^ August 6, after a short address by 
to President, Prof. Ranke spoke at some length ujwn to ewbiect 
of German ethnology and anthropology, pointing out to distinct 
advance that Uiese sdenees had made, and citing, mi Helm to study, 
to several important works which had appeared in the country 
by Lindensebmit, Arnold, Bracht, Poppe, Genthe, v. Sadowskl, 
and other distinguished anthropologists. He specially called 
attention to the progress, that had been made m to saence of 
craniolctgy, it being now needy alwt^ potbible to distingohh 
between a male and a female skull. Prof. Y ircho w then brieff y 
put forward to proposition that the next (to twelfth) session 
to Society should he held at Ratisbon, a town whith, for 
tony rtn^^ Atted to i^rvesiuh 

This was earned mmhimously ; and after an address by 

Herr Fdedel to xuert^ 
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Herr Handelmann, at the third sittingf, read a valuable paper 
upon die prehistoric fortrease* and earthworks of which traces 
remiun in the Sdileswig-Holatein district. This was followed 
by an address from I>r. Koehl respecting the excavations and 
prehistoric discoveries that had been made at Meckenheim, 
near Bonn. Dr, MehliSj Herr von jazdzewski, and others also 
addressed the meeting. 

On the following day» August 9, Dr. Kollmann laid before 
the Society numerous important statistics with reference to the 
ethnology of Switzerland, and in connection with the division of 
blond and brunette types, showing where such division may be 
found to occur. Dr. Tischler's paper upon recent prehistoric 
discoveries made at Dolkcim, in East Prussia, was also listened 
to with veiy great interest. 

At the fiftli sitting, Herr Fraas, speaking on behalf of the 
Cartographical Commission, proceeded to show in how far this 
institution had been of service to the cause of anthropology ; he 
also dwelt upon the need for drawing up accurate maps of the 
different districts and localities in which prehistoric discoveries 
had been or would be made. 

Pfarrer Dahlem of Ratisbon afterwords addressed the assembly, 
his subject being, Ratisbon in its relation to archaeology past 
and present. Speaking of the antiquity of the town, he 
rejected as fabulous the belief of chroniclers that it had been 
built before the foundation of Rome, or even of Troy, although 
its early existence is proved by two old Roman finds, the one a 
military diploma of the time of Marcus Aurelius, dating from 
A.D. 166, and the other a large block of stone three metres in 
Ict^h and one metre in height, being a fra^ent of the porta 
principalis of the city. The inscription on this latter clearly sets 
forth that Marcus Aurelius and his son Commodus had crcctcvl 
the vallum cum portis et turribtis^ As this inscription, from the 
titles given to the Emperor, was engraved upon the gate either 
immediately before or closely following the death of Marcus 
Aurelius, it is indisputable that in the years preceding that time, 
between about A.D. 170 and 180, the town was built by one of 
the three legions that the Roman Em^ror had recruited from 
Italy in order to ^ell an invasion in that part of Germany now 
termed Bavaria, That this was the prolmble date maybe inferred 
from the belief that tiie inscription would surely not have been 
added until the whole were completed. The lecturer clearly 
showed that Ratisbon was a town of very great historic 
interest ; the choice of it as a meeting- ground for the next annual 
conference of the German Anthropological Society is thus in 
every way a most desirable one. 

At the sixth sitting, Prof. Bastian, who was warmly welcomed 
by his colleagnes upon his return from a two years’ period of 
travel, delivered a very eloquent address, in which he pointed 
out tlw many difficulties in connection with the study of ethno- 
logy and anthropology, and warned his hearers against drawing 
h priori conclusions in dealing with a science that needed such 
minute and careful research, where the field was so vast, so limit- 
less a one, and where no clue, however slight, could ever afford 
to be lightly set aside. We are occupied to-day,” said he, in 
conclusion, “ with a science that as yet is in its cradle, one over 
which the sliadow of many centuries must sweep ere it can reach 
manhood, but which will then clearly and completely set forth 
that which has been termed * the knowledge of man about man,’ 
a science which, though it does not solve the deepest problems 
of our existence, will yet throw a partial light upon them. And 
in its construction we are merely builders and masons, content if 
we may but do our humble part towards this one objecti the 
completion of so great and wonderful a work.” 

After speeches by Dr. Henning, Dr, Montelius, and others, 
Prof. Unoset of Christiania ^ave an interesting account of the 
recently* discovered Viking ship that has been excavated from a 
laige burying-mouttd at Sandefiord, in the vicinity of Christiania. 
The mound in question has always been termed Th^ King’s 
Mound ” {Jirbnigsbiigfl)f and until last winter no excavations bad 
ever been attempted there. Under the superintendence of Prof. 
Nicolaysen, however, operations were then commcmced, which 
resulted in a most interesting and extraordinary discovery. 
Beneath the hill was found a large ship, seventy-five feet in length, 
sixteen feet in breadth, and about seven or feet in depth. 
In it a kind of vault had been built, wherem were deposited 
the remains of some valiant sea-king who, may be, had won 
his people’s love and reverence. The ship had been buried fully 
riggccl, with masts, cordage, sails and ^rudder all complete^ the 
entire timbers beii» in a wonderful state of preservation, owing 
to the fortunate circumstance that the mound bad been non- 
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structed of a moist clay. In all its details the vessel appears to 
have been most beautifully finish^, and there is no kek of 
ornamentation. In the hold, together with the human remains, 
were found the bones of several horses and dogs that had evi- 
dently been buried with their master. Prof. Undset oonsideredl 
that the burial must have taken place some time during the tenth 
century. The ship vras conveyed to Christiania, where ft 
was at once placed te the University Museum for Prehistoric 
Antiquities in that city, Several photographs have been taken 
of it, and the results of further investigation and research re- 
specting it will .shortly be published in a longer and more 
detailed form. 

Herr Ranke then delivered an address upon the prehistoric 
discoveries that hod been made in the caves of Upper Franconia; 
and Prof. Schaaffhauseu of Bonn also spoke witn reference to 
important researches made in the caves at Gerolstcin, at Let- 
mathe, and Eiserfey. The interest of this sitting — the final one 
— centred in the speech of Herr Brugsch Bey, the distinguished 
Egyptologist, who, in the course of it, pointed to Egypt as a 
rich and valuable field for prehistoric research. 


OUR ASTRONOMICAL COLUMN 

Southern Variable Stars. — In the Uranometria Argentina 
amongst the large number of stars indicated as variable, we find 
twelve to which Dr. Gould has applied the letters of Argclander’s 
nomenclature, their fluctuations having been determined with 
greater certainty than some others. The following is a list of 
these objects arranged in order of right ascension : — > 


No. 

Name. 

R.A, *875. 
h. m. s. 

N.IMX 187s. 

0 / 

Limits of 
Vdrintion. 

I .. 

, R Sculptoris 

. I 21 13 

■ • *23 **’5 • 

• 5‘8-77 

3 . 

> R Eridani ... . 

. 4 49 42 

.. 106 37 2 . 

. S-4-6-0 

3 * 

. S Eridani ... . 

. 4 54 7 

102 43*4 . 

. 4 

}-s! 

4 • 

. R Puppia ... . 

. 7 36 2 

.. 121 22’3 . 

. 6 


5 • 

. R Carjn® ... . 

. 9 29 6 

.. 152 14‘2 . 

- 4 

f-IO 

6 . 

. R Velorum ... . 

.10 I 27 

.. 141 34 *8 - 

. 6 

1-71 

7 • 

. R Antliee ... . 

.10 4 22 

.. 127 7*1 . 

. 6 

(-8 

8 . 

. S Carinee ... . 

.10 5 23 

.. i 50 .s 6’3 • 

. 6. 

[-9 

9 • 

. T Carinse ... . 

. 10 50 18 

.. 149 5D2 . 

. 6; 

-6J 

10 . 

. R Muscse ... . 

. 12 34 28 

- *58 43-3 • 

, 6 *6-7*4 

II . 

. R Centauri ... . 

• H 7 35 

.. 149 19-8 . 

6-10 

12 . 

. R Triang, Ausl. . 

. *S 8 37 

.. 156 2*1 . 



1. Gould describes this as **oneof the most brilliantly coloured 
stars in the heavens ”--an intense scarlet, which remains un- 
changed through all the stages of its light. Maxima occurred 
early in December, 1872, and in January, 1874. Period about 
207 days with symmetric light -curve. 

2. Variation independently sht)wn by the estimates of three 
observers, to the extent of more than half a magnitude ; red. 

3. 64 Eridani — ** certainly variable ; *’ Bessd calls it 8m, in 
his zones, which Gould conjectures may be owing to clouds, or 
? a mi^rint. 

4. Tnough appearing to the naked eye and even with the 
opera glass as a single star is in fact a cluster of faint stars 
= 3094 of HerschePs Cape Catalogue. There is only one star 
in it brighter than 84, and Gould assumes that the variations of 
brilliancy are due to this star alone. The object is Lacallle 
3916. 

5. Lacaille 3933, noted by him 7m. on March 3, 1753, The 
intervals between the maxima determined at Cordoba, are 
respectively 329, 306, and 323 days ; the minimum appeab to 
take place considerably more than half a period later than the 
maximum ; red In all stages even while at the tenth magnitude. 
No epoch of maximum is given. 

6. R Velorum. The variable character is beyond questioa. 
It is Lacaille 4156. 

7. R Antlise. Estimated near the brighter limit March 19^ 
1871, and in May, 1873 ; near the fainter one April 38, 1873;^ 
and June 14, 1874. 

8. S CarinsE, A reddish star, Lacaille ^ 4189, On May ai» 
1874, it was 6 '3, and in May, 1877, 81, but sufficient obaervo- 
tions have not yet been made to determine the law of variation. 

9. T Carinse. Period not yet ascertained. LocoUle 4530. 

10. R. Mttffcse, Varies through nearly a magnitude in not fer 
from aih. 20m., the minima preuedir^ the maxima by nine 
hours ; its period b therefore the shortest yet detected amonM 
the variabim, and it becomes an object of tinusUal interest. At 
midnight on September 35, 1873, the star >»» mtimattd 
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to LacaiUe 5079, corresponding to a inaximum, and at tlie same 
hoar on September 30 it was inferior to i Muscee, or very near a 
minimum* It is LacaiUe 5236. 

11. R Centtturi. The liaht^urve appears to be irregular ; a 
maximum of 6‘im. occurred about June 28, 1878, and one about 
August 3 in the preceding year ; there would appear to be 
secondary maxima and minima. A period of 5^5 days wdth 
principal maximum April 18, 1871, and two intermediate maxima 
folio wng the principal one by 197 and 378 days respectively, 
reconciles moat of the observations, but is incompatible with 
estimates of 6m. made on June 25 and 26, 1874, with the meridian 
circle. 

12, R Trianguli Australis, Varies between 6*6 and about 8’o 
in 3d, 9h. 3Sm., the minima preceding the maxima by about 48 
hours. Well-marked maxima occurred 1871, July 14, at i4h,, 
and September 13 about midnight. Minima were observed 
1871, July 12, at 14 Jh., and September 1 at 8ih. Good deter- 
minations were made in 1877, but arc not printed in the Vram' 
fketfia; the period 3d, ph. 35m. is however deduced from a 
comparison of the observations in 1871 and 1877. 

To these stars may be added S Puppis of Lacaille, which 
designation" falls in with Argelanderis (K.A. 7h. 43tn. 6s., 
N.P.D. I37*48'’3); it appears to fall nearly to the ninth mag^ 
nUude, and to rise to about 7l, but has never been seen at 
Cordoba sufficiently bright to be admissible in Gould’s Catalogue. 
It is LacaiUe 2999. 

Also LacaiUe 2691 {I^ Puppis), a red star varying from 3*6 to 
6' 3; Gould infers a period of about 135 days, with a variation 
rapid at the maximum and comiJaratively slow near the minimum, 
which apparently occurs about six days nearer to the preceding 
than the following maximum. Remarkably red ne.ar the 
minimum, 

Cehaski’s NiiW VAiUA.nLE Star, — Prof. Julius Schmidt, 
favoured by the fine sky of Athens, has already determined 
approximately the j)criod of this star, which appears to be 
4d. 23h. 35a\. ; he does not think it probable that this interval 
can be a multi j^Ie of a pcriotl. The star is in the same category 
as Algol, 9 Librse, V Coronac, \ Tauri, and S Cancri, and is 
wdthout colour. It may be well to note that for some time to 
come or until the latter part of Decemlier the minima will occur 
during daylight in this country ; one of the first observable may 
be expected on T)cceml>er 24 about 1711. Greenwich time. The 
position of the star in the J^urchmusterung is in R.A, 
oh, 49m. 3gs., Deck + 81® $'’6. 

A New Comet. — The discoveiy of a faint comet by Mr. 
Lewis Swift is telegraphed from Washington ; position August 
f I, apparently in al>out R.A. 172”, N.P.D. 22k 


GEOGRAPHICAL NOTES 

Br, Mattextcci sends home some interesting details of the 
observations made by him in Kordofan during the inarch of 
the expedition under Prince Borghese. In Kordofan, he says, 
water is as dear os the wine of Barletta. In the rainy season 
however things are different j from June to September almost 
every inch of the country is covered with water, when, if one 
may not die of thirst, there is a cliancc of his dying of malaria. 
Ve^tatiott alon^ the line of march of the expedition was as 
melancholy and infertile as it could well be ; stunted skeleton 
acacias alternating with a few euphorbias in constant monotony ; 
neither mountains nor hills, and not even plains. In Kordofan 
the ground presents continuous undulations, no doubt in conse- 
quence of the geological formation of the soil, which is a bottom 
of sand alighUy mixed with peroxide of iron. The water of 
the rainy season is husbanded in wells, but so valuable is it that 
the exp^ition had often to force the natives to give them access 
to these wells, Kordofan is about 600 metres above the level 
of the sea, and 380 above that of the Nile. Not a river, not a 
torrent, not a brook waters this immense territory, which is 
about 500 miles long and a little less broad. The mean tern 
perature is not less than 9a®. At the surface the ground is so 
sandy that animals on the inarch sink to a depth of 30 centi- 
metres. The rains are irregular and never abundant. Some 
years ago there were no wells in Kordofan j the want of water 
was not felt, for the natives, in the rainy season, collected the 
water in larjw reservoirs, and a sufficient quantity was found in | 
timi at each station and village. But the seasons, even in 
Africa, tend to change. Eight years ago there was no rainy 
•eason in Kordo&n, and for several months the people feared ^ 


they would all die of thirst. Then they thought of digging 
wells, which gave very good results. Everywhere -water was 
found at a depth of 20 inches. But things have sadly changed 
during the past eight years, and now, instead of finding water 
at a depth of 20 inches, it is often not found at a depth of 160 
feet. In all the wells Dr. Matteucci found the following suc- 
cession of strata From 50 to 30 metres of depth, sand with 
traces of sulphate of lime j above 30 extends the granite, with 
a great abundance of quarts in pro}>ortion to f elds path and 
mica. Tlic granitic mass rarely exceeds one metre in thickness 
and above is again found the sand. 

Bv letters from Senegal published in the French paj^ers we learn 
that the survey of the country between the Senegal and the Niger 
is in progress. Three different topographical imrties have been 
formed to determine the position of the intended ports and the 
route of railway intended to connect the two streams, Tlie 
work must be quite finished by the month of May, 1881. 

Recent letters from Ladalth, according to the Indian papers, 
slate that some Yarkand traders have arrived there, having 
accomplished the journey from Yarkand to Leh, a distance of 
515 miles, in thirty -two days. These men rej)ort that they met 
Mr. Ncy Elias, the well-known traveller, on the ascent of the 
Sasser Mountain. The Sasser Pass, which lies at an elevation 
of 17,500 feet, is nine stages distant from Leh, on the summer 
route to Yarkand, by way of the Karakoram. I’he traders also 
report that the rood beyond the Sasser Pass was in good condi- 
tion and free from snow" early in May. "I'hey state that the 
Chinese are quietly established in Yarkand and Kashgar. 

M. De La Motte has published as a quarto pamphlet the 
address which he delivered before the French Geographical 
Society on July 16, respecting his studies in the basins of the 
Niles. He lias devoted several years to the subject, and has 
had a special map constructed to illustrate his researches on a 
scale of I : 1,200,000. 

Messrs. Cassell, Fetter, and Galpin will publish at the 
end of September the first monthly part of Prof. Ebers’ Egypt ; 
Descriptive, Historical, and Picturesque;” translated by Clara 
Bell, with notes by Dr. Birch, of the British Museum. "Phe 
work will be profusely illustrated, and will occupy about tlmce 
years in publication. 


SCIENTIFIC SEE [A IS 

The yournal of Anatomy and Physiology^ Normal ana 
Pathological^ vol. xiv., part 4, July. — Dr. H, S. Wilson, on the 
rete mirabile of the narwhal (two plates). — W, J. Walsliam, 
observations on the coronary veins of the stomach (a plate).— 
Note on the same, by Prof. Turner.- — F, W, liennett, a commu- 
nication between the air-bladder and the cloaca in the herring. — 
Prof, M. Watson, the curvatores coccygis muscles of man. — Dr. 
G. A. Gibson, valvular haematoma (plate). — K, Maguire, a con- 
tribution to the pathology of macroglossia and hygroma (plate). 
— Dr. J. DreBcmeld, the changes in the spinal cord after ampu- 
tation of limbs (plate). — Dr. B. C. Waller, the morbid anatomy 
of certain forms of post -scarlatina nephritis in relation to thch 
bearing on the histogeny of granular kidney (plate).— Dr. J, G. 
Naismyth, the antagonism or opium and belladonna illustrated 
by a case of attempted suicide. — Dr. K. J. Anderson, on an 
astragalo-scaphoid bone in man,— Dr. Foulis, the tnode of heal- 
ing in wouna.s under antiseptic dressings.— Prof. M ‘Kendrick, 
the respiratory movements of fishes (plate). — G. B. Hones, some 
points in the anatomy of the porpoise (plute). — Prof. Turner on 
two masks and a skull from islands near New Guinea (plate). — 
Dr. D. Newman, the effect of certain anuestbelics on the pul- 
monary circulation.— H. Bend all, a new method of preserving 
the colour of tissues.— J, Macdonald Brown, variations ih 
myology,— Dr. G. A. Gibson, anatomical and physiological notes. 

Bulletin de VAcadhnie Royale des Sdmm {dejBelgique)^ No. 6, 
—On the application of the second principle of thermtxlynamics 
to the variations of potential eneigy of liquid surfaces, by M, Van 
der Mensbnig»he, — Structure of the ovary, ^>vulation, fecunda- 
tion, and the nrst phases of development in Cheiroptera, by MM. 
Van Beneden and JuUn. — An origmal Ctenides of Broril found 
at Li6ge, by M. Van Beneden. — Account of a case of cestodic 
tuberculosis, yrith aome observations on the eg^ of 
mdiocamllataf by the same. — Difference of appreciations of tihe 
apparent sike of microscopic objects by different obserWa, by 
M. Montigny, 
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Srain^ a y^urnai of for July, 1880, contains 1 

Original articles, liy Prof. J. C. Dalton, on the form and 
topogfrophtcal relations of tJie iorpt^ P. Q^aby* 

on nysto^ua (gives some very interesting facts rdauve to 
symptcfinatic nystagmus). — Dr, A, Waller, on muscular spasms, 
known as “tendon reflex. '^-^Dr. J. Hughlings-Jackson, on 
right- or leftHwded spasm at the onset of epileptic paroxysms, 
&c.— Dr. W* Ireland, on left- handedness. — With critical digests 
and notices of books, clinical cases, and several al>stracta of 
Britisli and foreign journals ; among these latter a note by Allen 
Thomson on Prof. Carlo GiacomiuiV method of preserving the 
brain by chloride of zinc, alcohol and glycerine, which he thinks 
most vaJtiabie. 

Scimiifico- IfidttSitriah^ No. ii, June 1 5. — Concentrated 
sulphuric acid is volatile at ordinary temperatures* by Prof. 
Marangoni. 

No. 12, June 30. — On a new apparatus for collecting rain and 
atmospheric dust, by Prof. Sylvestri.-^On the development of 
the J^'otficuia auricnlana^ I.inn., by Prof. Cainerauo.^ — Some 
exporimeiUs on the discharge in rarefied gas, by Prof. Kighi. 


SOCIETIES AND ACADEMIES 

Pakis 

Academy of Sciences, August 23. — M. Wurtz in the chair. 
—The following papers were read i — Meridian observations of 
small planets at the Greenwich and Paris observatories during 
the second quartet of 1880, communicated by M. Mouchez. — 
Distinctive character of the pulsation of the heart, according as 
the right or left ventricle is examined, by M. Marey. During a 
stoppage in respiration the right heart shows a diminution in 
amplitude of pulsations, owing to pulmonary resistance, while 
the left heart shows a slight inci'easc. If through any influence 
lowering the arterial tension (such as muscular exercise, inhala- 
tion of nitrite of amyl, &c.), waves be produced in the aorta, 
these waves cause in the tracing of pres.sure of the left ventricle a 
bifurcation or trifurcation of the summit (accorrling ns two or 
tliree have occurj*ed during systole). The right ventricle does 
not show these waves, unless in vestige, ancf by propagation 
from tlie neighbouring part, — RemarkaWe example of vertically- 
ascending lightning, by M. TrtJcul, This was during a storm on 
Aug. 19. dhe .sparks appeared to come from some lightmng con- 
ductors in the place. Some rose singly and disappeared at a small 
height, exmnding into a magnificent, nearly circular flash, the light 
of which diminished from centre to circumfeiwce. Jn one case 
two luminous columns rose simultaneously and parallel, and at a 
certain heiglit precipitated themselves against each other at a 
right angle. — The death of M. Godron, correspondent in botany, 
was announced.— The sun w'ould act inductively on the earth 
even if its mi^netic power were simply equal to that of our 
globe. Induction of the moon by the earth and diurnal lunar 
variation of terrestrial needles, by M. Quet, The induction of 
the earth by the sun could be insensible only if tlie magnetic 
jiowcr of the latter were much below that of the former, which 
is not prpl>able. The imiaction of the moon due to its revolu- 
tion round the earth produces an electromotive force twenty-one 
times less than that the effects of wiiich are rendered sensible by 
an experiment made on the earth, and consequently is itself 
sensible. As the induction of the satellite by rotation of the 
earth is alxiut twenty-seven times greater than the foregoing, the 
resultant will be a sensible force with sensible reaction on 
particular earth-currents, leading to a daily variation of needles 
according to lunar hours,-— Ou me variations of the coefficient of 
dilatation of glass, by M., Crafts.— On tungstoborlc acid* by M. 
Klein.— On the products of distillation of colophony, by M, 
Renard. — On the project of estaViUshment of a station for 
hospitable purposes at the sources of the Ogdoue, by the French i 
Committee of the African Association, by M. Mizon. 

August 30, — M. WurU in the chair. — The following papers 
were read j-u-On hgrlandieri^ a new species of American 
vine, by M, Rlanchon. — M, de Lessepa reported the proceedings 
at the inaaguration of the statue to Denbs Papin at Blois, 
on August 29 (when he represented diie Academy). — Oh the 
dilatadun und gases under strong pressures, 

by M. Amagat. He * mves a series of laws to which his re- 
searches have led.— Observations of n solar protuberance on 
August 30, 1880, by M, ITjoRon. A thin, very briUiant Jet 
was observed (about ii a.m.) to rise near the equator, and iieariy 
at right angles to the sun^s limb ; its velocity was estimated at 
35 km. per second, and its height 343,000 km. It 'fapidfy 


attained prodi^iis dimensions, while its brightness’^dimUiisMy 
especially near the base. About 1 p.m. it «was hardly vhuble. 
Curiously, while the lower and middle part ^ the protuhmnoe 
gave a deflection of the line C towards the vloleti the Mimmit 
presented a nearly equal deflection towards the red^-'^On the 
amylatnines of inactive amylic alcohol, by Mr, Plimpton.— The 
star-fishes of the deep regions of the Uulf of Meaic(^ by M. 
Perrier. This is a study of star-fishes dredge<l by Mr, Alexander 
Agassiz on board the Aiiir in two consecutive ^ors.— Influence 
of alkaline or acid media on Cephalopoda, by M. Yung. M. 
Richet^slaw regarding crayfish (that acid or basic licjuids are not 
toxical in direct ratio of their acidity or basisity) ; M, Yung verifies 
for Cephalopoda. The latter are extremely sensitive to mineral 
acids. With 0-5 db. sulphuric, nitric, hydrochloric, or oxalic 
acid in a vessel holding two litres of water, the respirations of 
four EUdant mosehata were raised from twenty-four to numbers 
varying from thirty to fifty-six per minute. Double the quantity 
of acid was fatal, except in the case of oxalic add. Of the otJier 
three suliihuric acid is least poisonous. Of the much less 
powerful or^nic adds, tannic acid acts most rapidly. TJie 
alkaliei act in the order given by M. Richeh The action of 
ammonia is extremely rapid.— Influence of coloured lights o« tl\c 
development of animals, by M. Yung, He confirms Tor marine 
animals (at the Naples station) the results he formerly obtained 
With fresh -water animals. The development of eggs of Loligo 
vutf^ris and Stpia officinalis is stimulated by violet aud blue 
light, retarded by red and green. Yellow light in this respect 
comes nearest to white. Contrary to fonner results, the 
development, though retarded, is well accomplished in red and 
green vessels.— ‘On the vaso-diktor nerves of the sides of the 
moutli, by MM. Dastre and Morat.— On a particular mode of 
asphyxia in poisoning by strychnine, by M. Kichet. The 
asphyxia first relieved by artificial respiration, is due to two 
causes, viz. contraction of the tetanised respiratory muKclei?, and 
exhaustion of the iiervtms centres of respiration. Hut there is 
another asphyxia resulting from the enormous interstitial com- 
bustion in the tetanised muscles, shown by the tlark hue of the 
blood. Hence the necessity of practising artificial respiration 
very energetically so long as there is convulsive tetamis, so as 
to replace the oxygen iTiftt has disappeared. Substances pre- 
venting tetauus (such as chloroform, alcohol, or curare) should 
also be introduced.— On the intensity of some phenomena of 
atmospheric electricity observed in the north of the Sahara, by 
M. Amat, Without iasulaiing himself he could, by passing a 
pocket-comb through his hair or beard, produce sparks 0*0501, 
to o*o7m. in length. This was best in the evening after a long 
ride ou tlie arid plains, in hot, dry weather. Horses present even 
more striking electrical phenomena in tJieir tail;?, &c. 'I'he elec- 
tricity liberated by the tails is positive. Man in direct Com- 
munication with the ground does not show much accumulation 
of the electric fluid, and friction Ls ncccs.sary to develop it. The 
fluid accumulates much more ou the horse, the horn of the hoofs 
acting as insulators. 
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THE TOOTHED BIRDS OF KANSAS 

Od 0 niomithes : a Monograph of fhe Extinct Toothed 
Birds of North America. By Prof. O. C. Marsh, Yale 
College. Vol, I. of Memoirs of the Peabody Museum 
of Yale College, New Haven, Conn., and Vol. VIL of 
the Geological Exploration of the 40th Parallel. 

W EST from the valley of the Mississippi the stratified 
formations which underlie the prairie region 
spread over thousands of square miles nearly as horizontal 
as when they were deposited. Here and there they have 
been ridged up into anticlines, now deeply trenched by 
denuding agents, or have had wedges of the ancient 
Archaian rocks thrust through them, along the flanks of 
which their upturned beds can be examined in detail. 
Hence in spite of their prevalent flatness opportunities 
are afforded for tracing their stratigraphical succession 
from top to bottom. They reach a maximum of thickness 
of some seven or eight miles. Yet throughout this vast 
depth of strata the unconformabilitics seem to be nearly 
all of local and unimportant character. The several 
geological systems follow each other continuously, and 
generally in such a sequence of insensible gradation as to 
show that geological history in that part of the globe was 
marked by comparatively few great and destructive 
geographical revolutions. The record of this history 
remains in an almost unbroken series of strata from the 
Primordial zones up into the older Tertiary formations. 

Here surely if anywhere in the world there should be 
a tolerably ample chronicle of the sequence of living 
creatures, so far at least as regards marine foims. If the 
intermediate types, so much desired by the evolutionist, , 
are ever to be found imbedded in the rocks of the earth's | 
crust, surely here we may expect to find them. An 
area of continuous tranquil deposit, and of slow subsi- | 
dence, unaffected for almost the whole of geological time ; 
by serious upheaval, metamorphism, or unconformability, ] 
containing within itself a well-nigh unbroken record of ' 
geological changes — a very promised land for the palason- 
tologist ! Hardly more than a dozen years have passed 
since this great region began to be systematically searched 
for organic remains. Yet during that brief period what 
treasures have come from its teeming strata ! New orders 
of Vertebrates, some of them of extraordinary types, have 
thence been added to the long roll of organic forms. 
Other orders, scantily developed in Europe, and pre- 
viously but little known, have been ascertained to have 
teemed in these far western plains. Whether we regard 
the prodigious number of individual specimens, and the 
great variety Of genera and species, or the marvellously 
perfect state of preservation in which the remains occur, 
there is no other known area where facilities for palaeon- 
tological research of^ the most minute and thorough kind 
exist so abundantly. 

Thanks to the labours, £rst of the universally-honoured 
Josejph Leidy, and then of his younger successors, Marsh 
and Cope, the firstfruits of that rich p^seontologicnl 
harvest have already been gathered In tlxe Y^e College 

Museum alone about 1,000 new Spedes of extinct 
berates have been received from the West during the past 
VCu xxn.—No. 


twelve years, at least one-half of which remain to be 
investigated. Mr. Cope's museum at Philadelphia is like- 
wise crowded with new forms. If such results have been 
achieved merely by expeditions equipped for at most but 
a few months of such labour as is possible at present in 
these wilds, what may not be looked for when some of the 
habitable portions of the fossiliferous regions come to be 
searched, when quarries, railway cuttings, and other arti- 
ficial openings add to the opportunities of exploring the 
rocks, and when systematic fossil-hunting can be carried 
on from a near centre of supplies, instead of from a base 
several thousand miles away in the Eastern States ! 

Among the organic wonders of which from time to 
time during the past decade announcements have ap- 
peared, none have been received with more interest thin 
the discovery of birds with teeth, made by Prof. Marsh 
near the end of the year 1870, in the middle Cretaceous 
rocks, which in Kansas and Colorado spread out east- 
ward from the base of the Rocky Mountains. The more 
I striking features of this remarkable transitional ornithic 
type were described by Mr. Marsh as far back as 1872, 
and are now tolerably familiar to* naturalists from his 
writings, and to geologists from the descriptions and 
restorations which have appeared in scientific journals 
and text-books. But its detailed structure has only now 
been made known in the splendid monograph on Odon- 
tornithes which has just appeared. This work is intended 
to fonn volume vii, of the Geological ICxploration of the 
40th Parallel, carried out by Mr. Clarence King for the 
Engineer Department, and also to stand as the first of a 
Series of memoirs of the Peabody Museum of Yale College, 
As a fitting terminjition to the noble Survey series of 
quartos, and as a splendid forerunner for what we hope will 
prove a long and illustrious series of memoirs from Yale, 
the volume is doubly welcome. The splendour of paper, 
printing, drawing, and engraving (and in the advanced 
copy with wbich we have been favoured, the sumptuous- 
ness of binding) that have been lavished on the work 
bespeak preliminary acknowledgment. 

So perfect a matrix do the peculiar buff, chalky, or 
marly beds of thelKansas middle Cretaceous formations 
furnish for the preservation of organic remains, that 
almost every bone of the skeletons of some of the birds 
has been recovered. The materials for the study of 
their osteology is thus almost as ample as that for any 
living bird. Full advantage of this abundant store of 
material has been taken. Tiie cases and cellars in the 
Peabody Museum at New Haven contain the remains of 
about fifty different individuals of a single bird. Every 
bone of its skeleton, with the exception of one or two 
terminal toe-bones and the extreme point of the tail, 
has been recovered, and is here carefully drawn of the 
natural size. Never before has it been possible, tve 
believe, to reconstruct so perfectly so ancient an organism. 

The volume is divided into two parts. In the first of 
these the detailed structure is given of the bird on which 
the author has bestowed the name of Hesperornu. The 
skeleton of this animal if extended to its full length would 
measure abec t six feet from the point bf the bill to the 
end df thb tml It must have been it typical equatk bird, 
without any^potver of flight, but with strongly developed 
limbs and a long fle^ble neck, whereby it was doubtless 
endowed with remarkable powers of diving and swimming, 
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and of seizing the abundant fishes of the shallow seas in 
which it lived. Compared with our modem birds, the two 
features of this ancient form which most forcibly arrest 
attention are the teeth and the legs. The teeth were 
covered with smooth enamel, terminating upward in 
conical pointed crowns and downward in stout fangs, 
closely resembling those of mosasauroid reptiles. Their 
mode of growth and replacement have been determined 
to have taken place in a manner very similar to that in 
some reptiles, the )^oung tooth forming on the inner side 
of the fang of the tooth in use, and increasing in size, 
while a pit for its reception was gradually made by 
absorption . The old tooth, being progressively undermined, 
was finally expelled by its successor, the number of teeth 
thus remaining unchanged. The teeth were implanted in 
a common alveolar groove, as in Ichthyosaurus, In the 
upper jaw they were confined to the maxillaiy and entirely 
absent from the pre-maxillary bone; in the lower jaw they 
extended from near the anterior extremity of the ramus 
along the entire upper border of the dentary bone. Mr. 
Marsh believes that they were held in position by cartilage 
which jiormitted some fore and aft movement, but on the 
decay of which after death the teeth readily became dis- 
placed and fell out of the jaw. This is an important fact in 
its bearing upon the nature of the teeth found on the same 
slab of Solcnhofen limestone with the well-known’^4rcj^«?<;- 
f>tcryx. These teeth, it will be remembered, were re- 
ferred by Mr. Evans to the bird itself — a reference fully 
confirmed by Mr, Marsh, who says that he at once iden- 
tified the teeth as those of birds and not of fishes, and 
by the subsequent discovery of other remains of the 
bird. In Ilesperornis regaiis there appear to have been 
fourteen functional teeth in the maxillary bone and 
thirty-three teeth in the corresponding ramus of the 
lower jaw. The wings are rudimentary or aborted, 
a remnant of the humeinis alone existing. They may 
have gradually diminished from disuse until, as the 
power of flight ceased, the legs and feet increased in 
proportion, and assumed the massive dimensions shown 
in the specimens, or, as Mr, Marsh suggests, the bird may 
have been a carnivorous aquatic ostrich, never having 
possessed the power of flight, but descended from a 
reptilian ancestry which is strongly recalled by different 
portions of the skeleton. Among recent birds, the peculiar 
legs and feet of Hesperomis find their nearest analogues 
in the Grebes of the genus Podteeps, They were admir- 
ably adapted for propulsion in water, but scarcely served 
for walking on land. Locomotion must have been entirely 
performed by the posterior limbs — a peculiarity which 
distinguishes Hesperomis from all other birds recent or 
fossil. The tail appears to have been composed of twelve 
vertebrae, unique in their peculiar widely extended trans- 
verse processes and depressed horizontal ploughshare 
bone. Broad and flat, somewhat like that of the beaver, 
it must have been a powerful instrument in steering the 
bird through the water. 

The second part is devoted to a 'description of the 
remains which have been found of birds belonging to a 
second order of Odontornithes, termed Odontotormce. 
Unlike Hesperomis, they seem to have been all of com- 
paratively small size and to have possessed powerful wings, 
but very small legs and feet From that contemporaneous 
form, and from all other known birds recent and fossil, 


they are distinguished by certain types of structure \Vhich 
point back to a very lowly ancestry, lower even than the 
reptile. Their bones, being mostly air-filled, would enable 
the carcases to float on water until, by decay or the rapa- 
city of other animals, they were separated and’dispers^. 
Hence skeletons of these flying birds are less entire than 
those of the massive-boned Hesperomis, Nevertheless 
the remains of no fewer than seventy-seven different 
individuals have been disinterred. These are included in 
two well-marked genera, Ichthyornis and Apatomis, 
and were all small birds, reminding us by their strong 
wings and delicate legs and feet of the Terns, like which 
they were probably also aquatic in habit. Besides 
the reptilian skull and teeth, the birds of this second 
order were marked by the character of their vertebra.*, 
which in their biconcave structure recall those of fishes. 
This is the more remarkable, as in H emperor n is the 
vertebra <ire like those of modern birds. Yet these two 
utterly dissimilar types were contemporaries, and their 
remains have been preserved in the same strata. Mr. 
Marsh points out that the transition between the two 
vertebral types may be traced even in the skeleton of 
Ichthyornis itself, where the third cervical vertebra pre- 
sents a modification in which the ordinary avian saddle- 
shaped form appears as it were in the act of development 
from the biconcave ichthyic form. 

In a concluding chapter the author briefly touches upon 
some of the broader biological questions suggested by the 
structure of the animals described in the volume. The 
striking differences between the three orders into which 
Prof. Marsh divides toothed \AxA%—Archteopieryx, Hes- 
perornis, and Ichihyomis^^^txvQ to indicate the high 
antiquity of the class, an.l to encourage the search for 
ornithic remains in the earlier Secondary, if not in the 
later Palaeozoic, rocks. The peculiar character of each of 
the orders Prof. Marsh believes to have been united in 
some earlier type, of which no trace has yet been found. 
This ancestral type may have been almost as much a 
reptile as a bird. The earliest birds were doubtless 
closely related to the Dinosaurs and Pterodactyles. 

Of the plates, thirty -four in number, which accompany 
and adorn the monograph it is impossible to speak in terms 
of too great praise. They are strictly and rigidly scientific 
diagrams, wherein every bone and part of a bone is made 
to stand out so clearly that it would not be difficult to 
mould a good model of the skeleton from the plates alone. 
And yet with this faithfulness to the chief aim of the 
illustrations there is combined an artistic finish which has 
made each plate a kind of finished picture. We heartily 
congratulate the genial Professor of Palaeontology at Yale 
on the advent of this truly imperial volume. May it be 
the earnest of many more from the rich store of materials 
which he has so courageously and enthusiastically gathered 
among the wilds of the far West ! 

THE THEORY OF DETERMINANTS 
A Treatise on the Theory of Determinmts and their 
Applications in Analysis and Geometry* By Robert 
Forsyth Scott, M.A. (Cambridge : At the University 
Press.) 

T he list of English text-books on the subject of 

terminants is comparatively meagre, and this not« 
withstanding the fact that the first separate treatise of OS 
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on the subject was the work of an Englishman, now the 
distinguished president of the Royal Society, Dr, Spottis- 
woode's “Elementary Theorems Relating to Determin-. 
ante” appeared in 1851 (4to, pp. viii, + 63, London, 
Longmans), and, as a pioneer work, was eminently suc- 
cessful ; at the honouring request of the editor of Crdle 
it was republished, with additions, in that well-known 
journal three or four years later (vol. li. pp. 209-271, j 
328^381). After considerable intervals came Dodgson^s 
“ Elementary Treatise ” (London, Macmillan, 1867) and 
a pamphlet by Wright ; and here, until quite recently, 
the list ended. The chapters on the subject by Tod- 
hunter and others belong to a different category, but 
deserve to be mentioned, as it is doubtless in part owing 
to their existence_^ that separate treatises have been so 


rare. 

In view of the dearth referred to, he would be a very 
captious critic indeed who would not gladly welcome the 
handsome volume whose title is given at the head of this 
notice. In form and general outward appearance it re- 
sembles Part L of Thomson and Tait^s “Elements of 
Natural Philosophy,” and extends to about 250 pages. 
The matter is arranged under fourteen chapters, the first 
seven being meant to deal with determinants in them- 
selves, the last seven with the so-called applications ; the 
line of separation, however, is not very wcU maintained. 

In the introductory chapter we have the usual account 
of permutations, inversions of order, &c,, and the usual 
de^ition of a determinant ; but this is followed by some- 
thing less familiar, viz., a page or two of exposition 
regarding Grassraann's ‘‘alternate units ” or “polar ele- 
ments," and by the establishment of the theorem that a 
determinant is expressible as a product of alternate num. 
bers linear in the elements A The constant use afterwards 
made of this theorem — if theorem we can call that which 
is but a symbolical expression of the ordinary definition 
of a determinant — is the distinguishing feature of Mr. 
Scott^s mode of treating the subject. There may be room 
for doubt whether the study of determinants is thus, as 
he says, much simplified— the example of § 20, p. 15, is 
not a happy introductory instance of such simplification — 
and it may certainly be questioned whether beginners 
should have the subject at first presented to them in this 
way ; but undeniably a freshness is thereby imparted to 
the book, which will make it pleasant reading to those 
who already know something of the matters In hand. 
Chapters II. to V., on “ General Properties of Deter- 
minants,” “ The Minors and the Expansion of a Determi- 
nant,” “ Multiplication of Determinants,” and “ Deter- 
mintmts of Compound Systems,” contain proofs and 
illustrations of most of the well-known general theorems. 
One might, however, fairly expect so large a work as the 
present to be more complete in this respect ; the omissions 
for example, of Sylvester's beautiful theorem expressing 
the product of two determinants as a sum of like products 
is not easily excusable. Chapter VL, on “ Determinants 
of Special Forms/' is good, and the same may be said of 
the next, which treats of “ Determinants with Multiple 
Suffixes.” Belonging to the first part, although included 
under “Applications,'' are Chapters IX. and XII. The 
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one concerns what are called “ Rational Functional De- 
terminants,” but which might be more fitly designated as 
“Alternants” — to use one of Sylvester's happiest coin- 
ages.; the other concerns “ Determinants of Functions of 
the same Variable,” a title again which is anything but 
sufficiently discriminative. Both chapters are fresh and 
interesting. To the borderland between the two parts 
maybe assigned Chapter X., on “ Jacobians and Hes- 
sians;” then there are chapters (VIII., XL, XI 1 1 .) dealing 
vfith the applications to three departments of Analysis, 
viz., Theory of Equations, Theory of Quadrics, and Con- 
tinued Fractions ; and, lastly, there is a very readable 
chapter (XIV.) on “ The Applications to Geometry.” 

No exercises for the student are given under the 
individual chapters, but a considerable collection is placed 
towards the end. 

Following this is a “ List of Memoirs and Works 
Relating to Determinants/’ the arrangement being alpha- 
betical according to authors' names. Mr. Scott acknow- 
ledges the incompleteness of the list ; but, all the same, 
one cannot help expressing regret that such an excellent 
opportunity of publishing an exhaustive, or tolerably ex- 
haustive, bibliography of detenninants was lost. Had the 
list been a jvtdicious selection ^ there would have been less 
cause for regret, but not rarely the worthless are taken 
and the good left out. Cauchy, who in a sense laid the 
foundations of the whole subject, is not once mentioned ; 
Grassmann, who laid the foundation of Mr. Scott's method, 
is not included ; Niigelsbach's name occurs, but his most 
important paper is omitted : and many more such 
instances might be cited. 

Mr. Scott has given us a very acceptable addition to 
our mathematical text-books : a little more of the con- 
scientious labour he has shown would have produced a 
work still more worthy of the press which has issued it. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents^ Neither can he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications l\ 

[The Editor urgently reptests eofrespondents to keep their letters as 
short as possible^ 'The pressure on his spare is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.} 

The Stone in the Nest of the Swallow 

The name of swallow's stone was preserved in France even to 
our days, for Dr. f’atrin, a member of the French lustitule and 
of the Academy of Sciences in St. Petersburg, wrote in the 
•* Dictionary of Natural History,” Paris, DeterviUe, 1803 
Agate), as follows 

** On trouve dans les ruisseaux des environs dc Sassenage en 
Dauphind de tr^s petites Calcedoines on Agate.s dc forme lenti- 
culaire qu'on n nomm^es pietres de ChRidoinCf parcc qu’clles ont 
quelque ressemblaiice avec Ics semences de cette plantc,'/4rm 
d^hirondtUe parcequ’on en a txouv^ dans I’^skomac de ces 
oiseaux.” 

Of course this naturalist did not try to throw light on the 
legend, or to explain the confusion made by some authors between 
the respective skill of the eagles in geology, and of the swallows 
in botany, which Phile, In his “ Remediw Against Sortileges,” 
clearly sets out in the following verses x 

^opoi TTjpsJ tAj yovits 
th rho KoXlaif \(0oy 

d ceAkev K^uijy 

rod rhy XlBoy 

nepScuytt C&y r90p0ip0t. 

* **A stone which the eagle conceals in her nest (aery) preserves 
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her Jpfty b»«cd: from destructiem. juat as Uie top of a 
■ f pa ^ y fe ao^ jar ibe swallows. Thus stoi^e wonv by a wpimn' 
h«f nfcch during pveghaiilcy will procure her 4 iiyitfg 

ttse of parsl^ ia wMSntioned by /Bliauua N^tura 
lib. h chap. 37 i h>llow$ :p- 

Al *t«V rovrwv jh. wk kkifcovcriv oltcovy at fAV}T^p^s truktPOVi 
KSkni'^rpo^^X^otftat if^U' /red ^Kttyats rh iyT‘e^ty &]$aTd 

i&rtp. \ 

** As the beetles injure thdr eggs *the mothers throw to[)s of 
pav&l<iy sprigs in front of their young, which become inaccessible 
to Vetjes.** 

But this parsley must not be confounded witli Uie miraculous 
heifb giving sight to the young swallows. (v^Uanus, Ub. iii. 

. phap. as). . . 

h^\firft /ca^ ri ravrris $p*^rt i)t /cal rk r&v Kwav 
tTK\>KiHia' iroot' W /coi ttpocrdyn rk virava^Kiwu «Tra 

ATf/fjUif/rayra oKtyhy if/'ra •trpUiffi. r^r Ka\tas r^p 

vofthp^ ra^TTis flrdas HvffpuTroi y^yMai iyKpartis Si^cD/n* Ha\ 
oOJi^Ttu vvp (rtrowJ^s Karfrvxoy. 

**Likc whelps, the young '^wallows arc late endowed with sight, 
but on the application of a certain herb by their mother they 
begin to sec ; and after some rest leave the nest to seek their 
food. Men, though longing for this herb, could never get it,” 

Dionysius gives in bis “ (Trnithology ” some iirformation about 
this eagle’s stone (lib. i, ch. 3). 

"'Hy ht dtoTiKuv Hdn t(op,icrayT4s riva \l9oy ra^s Hoi\ats iyrt&daan 
KaktCus W 4v Koipw riKTwrrt, /cal pLi) rb nterdfifyov vpb rf/r HipAs 
kriKitrrtiy w6o7ro »W’ lax^os' ol fx^v icrrl rl <ra<ph wfpl roO klOov 
To^ou 7 W<fi<r««(v, dW’ ot piv abrhy dirb t<3j/ KavKdcrloiv ipwi/ ot 84 
Ari/ TYjs Tou wKtavov fpaxrl KOfxl^wdat \ 9 VKhy 6irfp0i/^s ^yra 

Ktd p.ferrhv HvhoBtv trvevfjLaros ks'Kal dtroT€\t7if tl Ktyotro. 

Tmroi/{D) 8’ <1 TiS aurlji' yvpaiKi ireptrtv|/ft<, kKtorBaiyfiy ZiaiwKdfftt 
t8 | 3 p€<tios. K&v iratpxd^ovTQS C8aTos iiri\}/auo'p tIjv toC 

irup8y piKii<rtt irdyrw 

** They bring this stone in their nests to avoid a premature and 
forcible delivery, Nothing positive is known about this stone, 
which some sup]>osc brought from the Caucasus, and others 
from the sea -shore. It is exceedingly white, full of air, .so as to 
resound when moved, it jncveiUs miscarriage irt those who 
wear it. And if it does but toudi tire surface of a caldron of 
boiling w'Oter, it ovcqiowers entirely the might of hre,” 

The confusion mode by some writers between swallows and 
eagles is evident by the fact of their faulty quotation from 
Tliny. 

Tor IHiny, chup. iv. lib. x. says— 

**Tnbus primis et quiuLo aquilarum generi ineedificatur nido 
lapis quern aliqiu dixeregangitem ad multa remedia lUilis 
nihil Jgne deperdens. Kst nutem lapis iste pra’gnans intus, cum 
quatias alio velut in utcro sonantc. Sed vi.s ilk medica non 
nisi nido direptis.” 

And in chap, xxxix. vol. 36, he gives further particulars on 
these very stones, which he lUvidcs into males and females, and 
into four kinds, according to their origin. 

Whilst in Ub, viii, chap. 41, he says — 

**Chelidoniam visui saluberrimom hiruncUnes monstravere 
vexatis pullonim oculis ilia medentes,” and Ub. xxv. ch. 50, 
“ Animalia qnoque invehere herbas, in primis que chclidoniam. 
Hae cuim hirundines ooulis pullorum in nido rcstituunt visum 
ut quidam volant Uee Aristotle AninmL G01. 1 . iv. ch. 6] 
etiam erutis oculii’ ; clearly tracing the distinction followed by 
Philc Iwiween the respective proficiency of eagles in geology and 
swalltMYs in botany. 

Jersey ’ Chatel 

A Peat Bed in the Drift of Oldham ' 

Wl! have here lately discovered a bed of peat intercalated with 
beds of undisturbed ''glacial drift.” I believe this phenomenon, 
if not unique, is very rare in England, and may, therefore, be 
interesting to your reader^. In the depth of a section of 14 feet 
there are two thick beds of drift witli washing of fine clay, and, 
midway in the section, a well defined of peat with a 
maximum thickness of i8 inches. Another bed of pent, some- 
what less clearly defined, and not so true ns tlte former, is 
likewise present, the Wo beds having beneath them a thin band 
of exceedingly fine daV ot a bluish colour, ‘tv'hich evidently 
is die equivalent of the ‘'sefttiftgi" <wr ** floor ckys,” which so 
inyarkbly accompany ottr Seams of codl. The beds of drift 
that inclose the peat are alike lii some of their main feature but 
ttnUke in others, Ja both boulders «e in great abundMUce, 


In the lied benea^ 4h« p thtte are baode of 
san 4 or flW pebb&?i aad bopldia® i the upper., with vary 
varlafi6n> k u^dr^y made up of a^etumeoas 4 ay 4 hd; a ^eit 
hnmber Of bouldora. It is iUmoat pertain that at ' the close W the 
pleistocene period the upper deposit, that is, the oiie ^abOve the 
could not have had a thickness of less than 75 leet. 
These deposits are the •‘upper drift” of the gehfogl^* Th* 
beds beneath the peat, judging f^mtheircoinposuion-*bauldttiij, 
pebbles, gravel, and fme sand— and the presence in the lattw of 


ine "ipwcr aim oeas are absent ncrc. May i add tnat fotne 
of the mosses, which seem to make up the bulk of the peat, are 
in an excellent State of preservatioii, and are tiow under exami- 
nation for identification. A Considerable number of ft^menta 
of beetles, of undetermined species, arc likewise amongst the 
finds. JAS. Nibld 

29, Radclyffe’Street, Oldham, Sqitember 13 

On the Asiatic Alliances of the Fauna of the Congenian 
Deposits of South-Eastern Europe 

Here Theodor Fuchs of Vienna has pointed out some 
important mistakes in the abstracts of his memoir in Nature, 
vox, xxi. p, 528. In view of remedying these regrettable errors 
some revised extracts are here given. At p, 5^*8, line 3a, the pas- 
sage should read thus : — " The genus JVenfinn at present shows a 
predilection for islands. Thus from Tahiti alone Reeve dves 8 
species, and xi from the Sandwich Islands; from the Philip- 
pines there are 39, and 40 from New Caledonia alone, according 
to Gassies. Further, according to Kobelt there are 1 1 in the 
Mediterranean ; and, according to Reeve, 7 in the West Indies, 
and 10 in Central America, The great continental areas are 
strangely poor in JVentttus. In North America the genus seems 
to be wanting, since the two or three known species are found 
only in the borderlands on the south. The genus Melaw/>sis 
has a very j)eculiar distribution. Twenty species, nearly all 
strongly ornamented, belong to the Mediterranean. This genus 
is wanting In Africa, East India, the Malay Islands, AustftiUa, 
and the whole of America; but it occurs quite locally, with 19 
species, in New Caledonia ; and 2 species ore found in New 
Zealand.” 

Again, at line fio,, read A very pexjullar 'characteristic, 
hitherto overlooked, in the inland -water faunas of the later 
tertiaries in South Europe, is the absence of the African element 
(such as the Achatina, Etlieria, Ampullaria, Iridina, Galatea, 
&c.) ; and this is the more remarkable because the mammalian 
fauna of the period, ^ the contrary, has a strongly-pronounced 
African character. The same may be said of the flora and, for the 
whole tertiary period, since the tertiary flora of Europe ha 4 ^ 
succession, an Australian, Indian, Japanese^ and Mediterranean 
character, but never fin African character. The tertiary land 
and freshwater shells of Europe show analogies to, New Cale- 
donia, India, China, and Japan, but not to Africa; althou^ 
the last not only lies so very much nearer to our contitwmt, but 
in its mammalian fauna, until the Diluvial jicriod, kx^t «o close 
a connection with Southern Europe.” T. R, J. 

Pronopistoma punctifrong 

My colleagues, Messrs, Joly and Vaysri^tre, in asmotmeitigyflth 
justifiable pride (in the CompUi Rmdm of the French. Aeademy 
and elsewhere) the disco vety of the perfect insect 
attribute to me the former possession of an ophilohthat me ixjisect 
might be an Ephemerid suited for a oontinuons aqtxatic life. 1 
am not sensible of having published such tax opinion,. 'noR of 
having held it. In remarlb on m the yMtrmpl of 

the Linnean Society of London, voL xii. (Zoology) p. 145, foot- 
note (1873), I ask, “Can there l>e aptw-ous 
“ Can to imago of I^osopistopm be in that condi^ott t)'* It 
did not occur to me that these words could be so tran^ata^ w to 
bear the interpretation put upon them by Messrs. . Joly, ai^ 
VayssRre, tn congratolafing my colleagues upon theiJ dSb^Veryi 
I remark that 1 make this expknarioa solely l^twe cOri^ 
my correspondents ask wJ^ I have ptmlitod to opt^^ 
attributed to me. IL 

Lewitoifii September 9 

Moaquftoee 

In Nature, vol. axU. p* 358# an inquiry it made as to to 
bast means of preventiug to attacks of mds^ift toa 1 to 
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lo^cmed tbat the wneH of American pennyroyal {Httfeoma 
gifidis)t when auSciently strong; drives them away at once. A 
few drops of the essentiid oil extracted from this plant added to 
an and rubbed upon the skin will secure relief from 

th^e pests; likewise a sleeping apartment may be freed from 
them by strewing about a <|uatttity of the leaves of the plant ; or 
f allowing a quantity of the essential oil to evaporate in it. 
European pennyroyal (Mentha fuUgium) is said to be very 
lihiUm't and might possibly have the same effect. 

Lyonsf New York, An^t 30 M. A, Veeder 


Hardening of Steel 

In Nature, vol. xxii, p. 220, Mr. H. T. Johnston-Loris 
supposes the absorption of hydrogen to be necessary for steel to 
get hard. 

The following facts seem to prove that this absorption can be 
very well dispensed with in hardening i — 

1, Small pieces of steel wire can be hardened by moving them 
swiftly through Uie air when red hot, or by pressing them against 
a piece of cold metal. 

2, Steel can be hardtmed very well by cooling in quicksilver. 
Both facts seem to state that only rapid cooling is wanted for 

steel to get hard. T. W. Giltay 

Dordrecht, September 8 


THE NEW ZEALAND INSTITUTE 

pROBABLY none of our colonies have done so much 
^ for the promotion of the higher interests oT their 
people as New Zealand j in this respect, indeed, it will 
compare favourably with almost any other country in the 
wortd. Its university is wonderfully complete and well 
organised ; all the faculties are well represented ; science, 
as well as literature, has its right place in the curriculum ; 
the best men are tempted to go out as professors from 
the old country ; and laboratory research is fairly en- 
couraged. Quite recently we referred to a proposed 
system of education, which in its comprehensiveness and 
completeness will hold its own with any national system 
of education in Europe, The New Zealand Institute, 
again, is probably one of the best organised, and for its 
purpose, among the most efficient scientific bodies to be 
found anywhere. It is virtually a (kivemment institution, 
and was organised by a special Act in 1867. It seems to 
bear the same relation to Us incorporated societies that a 
university does to its affiliated colleges ; it is independent 
of these societies, which must comply with certain rules 
imposed upon them by the Institute, and yet without 
these societies its occupation would seem to be gone. 
One part of its duty is the publication of summaries of 
tht ProcudinfS of the societies, and of such papers and 
records in full as the Institute may deem of permanent 
scientific value. The societies at present incorporated 
with the Institute are the Wellington Philosophical 
Society, the Auckland Institute, the Philosophical Insti- 
tute of Canterbury, the Otago Institute, the Westland 
Institute, and the llawkes Bay Philosophical Institute." 
It must be gratifying in the highest degree to tho^e who 
have the best interests of New Zealand at heart to find 
a love for culture so widespread as the existence of these 
societies Indicate. And it must bo remembered that, as a 
condition of incorporation with the Institute, each society 
must come up to a certain standard of membership and 
contribute a considerable sum yearly to the promotion of 
science, art, and literature, which is the aim of the 
Institute. 

TOe genuine good work which the Institute is doing, 
and its efficiency in promoting not only science, but 
thfOtigh that the pracHcal interests of the colony, is 
evident from the handsome volume of Tmusactions 
wl:^ich it publishes yearly, and which are entitled to take 
theif place atnong tiie best claSB of similar publications. 
Some idea of the wotic which the Institute i$ doing, and 
of the value of its ht obtained from 


the two last volumes, for 1878 and 1879, which we have 
just redeivedi 

Of cOurBO the first aim of a society like this, in a fresh 
country like New Zeidand, should be the working out of 
its natural histmw (in its widest sense) in' a scientific 
method. This the Institute has done and is doiiig> 
and its publications, and' the publications of the'sepa*- 
rate societies, are already a mine of information on all 
subjects connected with New Zealand.' The volumes 
before us contain a large number of papers on zoo- 
logy, botany, chemistry, and geology, all of them im- 
portant contributions to these various departments of 
science. Prof. Hutton, whose name is well known in 
this country, contributes a number of valuable p^ers oti‘ 
the various divisions of the fauna of New Zealand.^ 
Prof, von Haast (another name well known to science )" 
has other various contributions of special value, and Mr. 
T. W. Kirk, of the Colonial Museum, has a long list 
of papers both on zoology and botany, all of them of 
novelty and interest, and several of them on such practi- 
cally important subjects as Grasses and Fodder Plants. 
Other able workers in these departments are Mr, D. 
Petrie, Mr. W. Colenso, Mr. Charles Knight, Mr. 
Buchanan, and Mr. Buller. From Mr. J. C. Craufufd 
and Mr. W. Collie we have valuable contributions 
relating to the geology of New Zealand. Several of the 
papers classed under the head of Miscellaneous are of 
the greatest importance and interest. Thus we have 
papers of immense practical value to the colony on the 
Forest Question in New Zealand, by Mr. A. Lecoy ; on 
the Influence of Forests on Climate and Rainfall, by Mr, 
F. S. Peppercome; and on Forest Planting and Con- 
servation, by Mr. G. W. Wilkins. Equally important 
from a colonial as well as a scientific standpoint is Com- 
mander Edwin^s paper on the Principle of New Zealand 
Weather Forecast. Wc have several excellent papers on 
the New Zealand natives of much ethnological value : 
** Notes on Port Nicholson and the Natives in 1839,'’ by 
Major PIcapby ; the Ignorance of the Ancient New 
ZeiUander of the Use of Projectile Weapons,’* by Mr. 
Coleman Phillips ; “ Contributions towards a Better 
Knowledge of the Maori Race,” by Mr. W. Colenso ; 
“Notes on an Ancient Manufactory of Stone Imple- 
ments,” by Prof, von Haast, F.R.S. ; and “Notes on; 
the Colour-Sense of the Maori,” by Mr, J. W, Stack. Mr. 
W, Colenso contributes papers on the Moa, a subject of 
great scientific interest. Mr. J. H. Pope’s “ Notes on the 
Southern Stars and other Celestial Objects ” is a valuable 
contribution to astronomy. Prof. Bickerton has several 
papers on subjects of wide scientific interest,— -on “ Partial 
Impact,’* the “Genesis of Worlds and Systems,” the 
“ Birth of Nebulae ’* ; while Prof. F, W. Frankland writes 
interestingly on ** The Doctrine of Mind-Stufif.“ There 
are several good chemical papers by Mr. W, Skey. In 
the Proceedings of the several societies there are numerous 
shorter papers of varied interest, as on Moa Feathers, by 
Dr. Hector ; on Musical Tones in the Notes of Australian 
Birds, by Mr. C. W. Adams ; on a new fish, by Prof. 
Hutton ; and many others on subjects of wide and varied 
interest. We have besides meteorological, earthquake, 
and other records, and a. variety of misoelianeous matter, 
all of real importance. 

An institution capable of producing so much valuable 
work year after year deserves every encouragement from 
the government of the country. The New Zealand 
Government has hitherto granted a subsidy of 500/- 
yearly to the Institute, just sufficient, we believe, to defray 
the expenses of printing the Transactions^ which are 
freely aistributed to other societies all over the world. 
We are therefore astounded to learn that the Government 
has decided to withdraw this grant, thus suddenly bring- 
ing ttiesOfe Valuable Transactious to a standstill. We can 
scarcely credit the statement; it is difficult to believe 
that so enlightened a Government as that of New Zealand 
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would so seriously cripple one of its most valuable insti- 
tutions, and so discourage an activity which produces 
results not only of the greatest value to science, but to the 
practical interests of the colony* The affiliated societies 
themselves contribute, we believe, 1,275^- annually to 
support the work of the Institute, the whole of which is 
spent in keeping up valuable museums and laboratories, 
and an interest in science in nine centres of population in 
New ^^ealand* Without the annual volume, we fear it 
is impossible to get members to keep up their sub- 
scriptions, and thus the organisation of tne Institute, 
which has stood the test of twelve years, given universal 
satisfaction at home and abroad, and reflected the greatest 
credit on the colony, is in danger of breaking up and 
possibly expiring altogether. This would be little less 
than a calamity to the colony. Not a penny of the 500/. 
is spent in salaries ; the editing, drawing of illustrations, 
and all else is a mere labour of love. The names of von 
Haast, Hector, Hutton, and others, are known to men of 
science all over the world. Dr. Hector especially has 
acquired a high reputation for his activity, zeal, and the 
results he has obtained. It is greatly owing to him that 
New Zealand has done for science far more than any 
colony of its age. The Institute itself is a model of 
organisation. The grant of the annual 500/. was a wise step 
worthy of general imitation, and its sudden extinction is a 
cruel blow to science. We can scarcely believe that New 
Zealand is capable of persisting in carrying out so shabby 
and short-sighted a policy, a policy of which any country 
should be ashamed. We trust that later news will show 
that there has been some misunderstanding, or that the 
Government has thought better of it, and continued a 
grant that could not possibly be better spent 


ALBERT 7. MVER 

T he young science of meteorology has sustained 
another heavy loss in the death of General Myer, of 
the Signal Service of the United States, at Buffalo, New 
York, on August 24, in the fifty-second year of his age. 
In 1854 he entered the United States army as an assistant 
surgeon, was assigned to .special duty in the Signal Service 
in 1858, and in i860 was made chief signal officer of the 
army, a position he held till his death. 

The distinguished services rendered by General Myer 
to meteorology may be considered as having been made 
chiefly during the last ten years. Americans claim for 
the late Prof. Hcnr)', of the Smithsonian Institution, the 
honour of having originated, upwards of thirty years a^o, 
the idea of, using the telegraph for conveying information 
regarding coming changes of weather. But it was re- 
served to General Myer, as respects the United States, 
to translate the idea into the action of every-day life, in 
devising, developing, and extending a system of telegrams 
and reports for the benefit of commerce and agriculture, 
which as regards the completeness of its organisation, 
the thoroughness with which it is worked, and its effective 
success, stands out as a model system of weather tele^aphy, 
Thifce lav^ weather maps are prepared and issued daily, 
along with tlirce daily forecasts of the weather, which 
the telegraph at once sends through all the towns, villages, 
and hamlets of the States; and no time is lost, on the 
ex^y of each month, in preparing and widely circu- 
lating a Weather Review, accompanied with maps showing 
the storm^tracks, the geographical distribution of the 
atmospheric pressure, temperature and rainfall for the 
month ; together with occasional weather-maps of the 
highest importance in their bearing on the meteorology 
of America, Europe, and the rest of the northern 
hemisphere. 

The other great service rendered by General Myer to 
practical science is the system of international meteor- 
ology established by liim, one of the important outcomes 
or which is the series of United States weather-^maps 


now appearing in Nature, showing the meteorology of 
the globe for each month. When the scheme was tot 
proposed to the Meteorological Congress at Vienna, in 
1873, difficult to regard it in any other light than 
as an impracticable, if not wholly visionary, proposal ; 
but the feeling quickly changed as General Myer unfolded 
the details of its practical working, and explained that 
what he required from his brother meteorologists, in 
addition to their approval of the scheme, was one daily 
observation at a selected few of their stations, he being 
authorised by the American Government to say that they 
would undertake the expense of collecting and discussing 
the observations. 

As our readers are aware, the scheme in General 
Myeris handfi has been a pre-eminent success ; and a 
body of facts is being thereby amassed, destined to fur- 
nish the key to the larger problems of meteorology, a 
science which, from the complex intricacies it presents, 
requires more than any other science a whole hemisphere 
at least as its basis of observation. Perhaps the most 
important of the practical questions which will thus fall 
to be dealt with are those abnormal distributions of the 
mass of the earth^s atmosphere, short continued or more 
permanent, from which arise great storms or devastating 
tornadoes, excessive heat or cold, fine seasons or their 
opposites, and lon^-continued rains or droughts, so terrible 
for the famines which attend them. The explanation of 
these anomalies will doubtless be the immediate precursor 
of an intelligent and practically successful forecasting of 
the character of coming seasons. 

This magnificent work General Myer could not have 
accomplished unless he had been backed by the moral 
and material assistance so generously and readily accorded 
him by his Government. With a settled conviction that 
this national work, if undertaken at all, should be carried 
out in a spirit and manner worthy of the great Republic, 
the Government of the United States relegated the work 
to the Signal Service of the War Department, with an 
annual vote from the Exchequer, which, while not too 
large for the work to be done, no Government on this side 
the Atlantic has yet thought of emulating. 

While writing this brief notice of General Myer*s work, 
we have been repeatedly reminded of the name of Le- 
verrier — probably because, though widely different in 
many ways, both rendered services to meteorology to a 
great extent identical, both possessed the rare genius of 
organising and the resolute will that easily sets obstacles 
aside, both secured the support of their respective 
Governments, both were animated by large views of the 
capabilities and requirements of the sci^ce, and both 
were successful in an eminent degree in largely extending 
the sphere of its operations. 


PHYSICS WITHOUT APPARATUS^ 

V, 

'T'HE Science of Electricity may be regarded in several 
* different aspects. Firstly, there is the study of the 
simple phenomena such as schoolboys delight to see: 
the attractions and repulsions of nibbed bodies, the 
sparks, the shocks, the heating of wires, and rotation of 
diminutive electric engines. Secondly, there is the exact 
measurement of electncal quantities, and the verifying of 
the great laws of the science, involving exact manipulation 
and standard instruments. Thirdly, there is the tedi- 
nical study of the appi.cutions of the science, the detaBs 
of telegraphic apparatus, the necessities of construedon 
and maintenance, the management of electric lights, and 
other branches of electrical engineering, i^tly, coiaes 
the high mathematical theory cultivated only by tne few* 
Of the practical portions of this vast ihme of scientific 
wealth, the greater part is only to be mnhed by the aid 

* Cotjtaod firem p. 440. 
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of special instruments of an expensive character Only 
the first and simplest of the elementary phenomena of the 
science can be shown without apparatus. Yet even here 
the nidest means suffice in the hand of the master to 
produce the desired ends. 

In his lessons on Frictional Electricity, delivered to 
juvenile audiences at the Royal Institution, Prof. Tyndall 
has shown in his unrivalled way how with the commonest 
abjects, tumblers, egg-cups, needles, sealing-wax, pewter- 
pots, eggs, apples, and carrots, may lend themselves to 
firoduce tne sparks, the shocks, the movements of attrac- 
tion and repulsion which are more commonly obtained by 
the use of large and expensive electrical machines. No 
doubt these lessons—masterly examples of elementary 
science teaching — are familiar to many of the readers of 
‘^Physics without Apparatus.^’ To the science teacher 
they arc an indispensable primer of instructions how to 
impress common objects into the service of science. The 
only matter for regret is that they stop so far short of the 



Fig. x6 . 


entire subject, and do not touch the kindred branches of 
voltaic electricity or magnetism. 

The experiments we lay to-day before our readers are 
mere repetitions of ordinary lecture experiments, but 
require no ^paratus of a technical kind for their per- 
formance. To show the attractions and repulsions due 
to electrification requires only the appliances depicted in 
Fig. 16. A stick or sealing-wax rubbed briskly through 
a dry warm piece of cloth or flannel suffices as a source 
of electricity. A small light ball cut out of pith or Cork 
is attached by a drop of sealing-wax to a silk thread and 
thus suspended to any suitable support. It is first 
attracted toward the electrified stick of wax ; and then 
repelled when by contact it has received a portion of the 
charge. The r^n^on is not very easy to show if the 
ball is not exceedingly light. For this purpose a small 
feather, or bit down out of a pillow, answers far better. 
A support from which to hang it may be improvised out 
of a penhold^ and a couple of books. The electricity 
excited on the wax by friction with a woollen fiibric is of 
negative kind. electricity is no less easily ^ 


obtained from a warm glass tumbler by exciting it with a 
warm and dry silk handkerchief. And, if both these 
sources are at hand the further experiment may be made 



Fig, 17, 


of charging the feather with either kind of electricity and 
then showing that though it is then repelled by electricity 



Fig. x8. 


of the same kind, the opposite kind of electricity attracts 
itt The mutual repulsion of two similarly electrified 
bodies is beautifully shown by means of two silk ribbons, 
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as follows :*-The two ribbons, about afoot long, are both 
si<Je by side on the table, held at one end between the 
finger and thumb, and then electrified by drawing along 
them several times a piece of indiarubber. They ate 
then lifted up from the table, when, if care has been taken 
that all is warm and dry, they are found no longer to 
hang straight down side by side, but to stand out and repel 
each other. 

To obtain an electrie sj^ark requires preparations on a 
larger scale- M. Tissandier recommends the following 
nt<SbfcOd' l-^A‘5)lece of stout drawing-paper (warm and dry, 
is laid upon a table — or upon a warm dry 
;lt iS' then^rubbed with the dry hand, or with a 
silk hj^ndkeroihiefi or with a clothes-brush, or, best of all, 
wUlva piece of indiarubber. It will slick slightly to the 
tamo, 1 ^ consequence of its electrification. Now throw 
down on to it a bunch of keys, and grasping two corners 
lift up the sheet from the table. If at tlie very moment 
of lifting any one holds out his knuckle to the keys he 
will receive a small pale spark perhaps three-quarters of 
an inch long, 

A more certain way we have found with what we may 
call a Tea-tray Elecirophorus (Fig. 17). A common tea- 
tray of metal is supported on two dry glass tumblers. A 
piefie^pf coninion brown paper cut so as to be a little 
snianer than the tray, and with rounded corners^ is 
\mrmed, laid on the tabic and rubbed briskly with a piece 
of indiarubber, or with a clothes-brush. It is then laid 
down for an instant on the tray and the tray is touched 
with the hand. The brown paper is then lifted a few 
inches above the tray. If at this juncture some person 
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presents his knuckle to the tray he will receive a bright 
spark, which under favourable circumstances may be a 
couple of inches long. By simply putting the paper 
down, touching the tray, and again lifting up the paper 
the tray is again charged ; and a large number of sparks 
may be thus drawn one after the other in rapid succession. 
The paper may be lifted by the hands, but it will be fouixd 
better if a couple of ribbons or strips of paper be fixed on 
with wax to serve as handles, as shown m our figure. 

The sparks obtained by the tea-tray eicctrophorus may 
produce a slight pricking sensation, but to give a regular 
electric slmch will oblige us to store up a charge in a 
Leyden jar. This important piece of apparatus we have 
found possible to improvise in the following fashion. A 
roupfj^-sbpttpined glass tumbler is procured— if of thin 
glafiiiUlis prferablc--^ is filled to about three-quarters 
of with leaden shot. If shot is not at hand dry 

answer^ hm not so well, and great care must 
be taken clean the upper part of the tumbler. 

Everything test he warm and scrupulously dry. Into 
the shot a silver spoon is stuck to serve the place of 
a rod and knob. This is held as shown in Fig. 18, by 
grasping it well in the hollow of tlie hand, so that the 
hand may cover the whole of the rounded bottom of the 

f jlass. Having thus prepared and grasped our Leyden 
ar we must charge it with sparks from the tea-tray elec- 
frophorufi. It should be held with the spoon handle near 
to, but ixot quite touching the edge of the tea-tray/ while, 


another per^<m performs the operations of 
brown up apd putting it down, then touchiufi te 
tray, then Uftihg np again-r^uid $0 on rmtii a dgaten 
Spaiks have been sent into the jar On touching the 
loiob a smart little shock is experienced in the wrists atid 
elbows, and a short br^ht snapping spark announces the 
discharge of the jar. 

The subject of currents of voltaic electricity is some- 
what beyond theprovince of “ Physics without Apparatus/^ 
and so is the greater part of the subject of magnetism. 
We may however conclude this article by jprcsenting our 
readers with a simple mariners^ compass described some 
time ago in a French nxagazine (Fig. 19). A short knitting- 
or darning-needle, E, which has been magnetised by rub- 
bing it on a magnet, is pushed into a small cork, p, and 
balanced in the following way : — A sewing- needle is fixed, 
point downwards, in the lower end of the cork, and this 
is poised on a sewing-thimble. To balance it about tlie 
point of the needle a couple of matches pointed at the 
ends are thrust into the sides of the cork obliquely, and 
weighted at their lower ends with little balls of sealing- 
wax. A circle of paper or thin card marked with the 
“ points ” of the compass may be attached to the cork j 
and to prevent draughts of air from blowing the needle 
round it should be placed in a deep saucer or dish of 
glass or porcelain, 

(To be continued.) 


NOTES 

We are glad to be able to state that Mrs. Clifford is*to receive 
a pension from the Civil List in recognition of the eminent 
services to mathematics of her husband, the late Prof, W. K, 
Clifford, F.R.S. 

In the abRCnoc of precise information as to the cavxse of the 
lamentable explosion at Seaham Colliery, we cannot say anything 
useful on the occurrence. When such terrible **accidenu" 
occur, Science is invariably asked if she cannot do anything to 
prevent them, anything to render the miner'ij occupation less 
dangerous than it is. Those who ask such questions seem to be 
ignorant of the fact thafi while much remains to be done, science 
has already done not a little to point out the causes of such 
explosions and provide the miners wUh remedies. But it is 
well known that a large proportion of such explosions 
to the wilful neglect on the part df the miners of the itens 
which science has put into their hands to prevent such Cf^l^i- 
ties,, Wc are in a fair way of finding out the real natip^® the 
conii/0ctiqn between meteorological conditions and explo^llh^ in 
miixes;.;it is in this direction that investigations should be i^ied 
out with thoroughness and zeal. 

The Sir Josiah Mason’s Science College, Birmingham, is to 
be opened on October l next, with an introductory lecture by 
Frof. Huxley. The classes for students will oommenoe on 
Tuesday, the 5th, The course of instruction, as at piresent 
arranged, includes mathematics, chemistry, (hysdes, and biology. 
Further details may be learned from our advertising columius. 

Two eminent foreign botanists will, the Gardengf'^s ChronicU 
states, shortly visit tlsla country— Dr, Asa Gray and M, Alphonse 
df Gandollc. 

are glad to learn that the Gilchrist Trustees hayc j^ren 
two engineering scholarships to University CbUege/Lopdom lO 
be awarded by competUion. There is an entrance acbolatimip 
(this year two. arc offered) of the value of 35/,, tenable .for two 
year^ to be competed fi>r by those who have mot previous^ly been 
student of the College, mwl who axe not mote tha% 
yeari^f age. The examination fakes place this yeaue- on Sep- 
tember e8, and candidates must send iu their names to the 
secretery on or before the asrd- The subjeeto of the entteiM 
examinations will be 
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m«otia^e«l.draTiHng> emy tua one ol thm given subjects con- 
nected wttb mechaiuos or engineering, French or Genmn, the 
use of tools, either carpenters' tools, cr the lathe (wood <?r 
. inetal), Pt ^ £le. There is also a senior scholarship of the 
value of 5o/, to be awarded at the close of each session from 
lESi'^Sa inclusive. Candidates for tills scholarship must, to the 
eSatisfaction of the Faculty of Science, have attended during the 
whole of the session immediately preceding the award College 
classes in the following subjects : — Applied mathematics, prac- 
^ tical physics, junior engineering, engineering drawing, geology. 

scholar^ilup will be awarded on the results of the ordinary 
class examinations in these subjects. 

Rkferring to a short announcement in Nature, vol. xxi. 
p. 306, of prizes offered by the Venetian Institute, we have been 
desired to point out that the limit of time for the first (that 
relating to the mechanical equivalent of heat) is March 31, iSSi 
(not iSSo). In further explanation we may say that the task 
pro|X)sed is to discuss minutely the determinations of the equi- 
valent hitherto made, to investigate the causes of the consider- 
able differences that have appeared in the results, to indicate 
what is tlio most probable value that may be deduced from these, 
and to determine the equivalent by new experiments, adopting 
the method wliich the competitor shall have proved to be most 
exact.” Many writers of great authority assume 424 or 425 
kilogrnmmetres as the mean value; but Joule’s more recent 
experiments, based on observation of electric phenomena, give 
430, and VioUc has obtained a value approximating 435. The 
importance to physical science of a settlement of the question is 
obvious. 

The Vienna Academy (Section of Mathematics and Natural 
Science) has proposed as subject for the Baumgartner prize of 
1,000 florins the microscopic investigation of wood of living and 
fossil plants. By such investigation and the comparison of all 
known recent and fossil woods, it is desired to ascertain cliaracters 
whereby it will be jxissiblc to determine the genus and species 
with certainty from microscopic sections. Tapers must be sent 
ill before December 31, 1882, and the prize will be awarded at 
the anniversary meeting in 1883. ' For fiirthcr conditions see the 
Afjzeiffur. 

The PhiladAphia I^ccord deserves all the credit that has been 
accorded it for its public-spirited and successful efforts to break 
up the sale of bogus medical diplomas in that city. These 
diplomas w^ere chiefly sold abroad, and it Is appalling to learn, 
on the authority of the Times correspondent, that 11,000 of 
them have Ijeen issued during the past few years, ** It was well 
knowm,” the correspondent writes, ** that Dr, John Buchanan, 
the Dean of *The American University of Thiladelphia/and 
several other similar institutions, was engaged in this traffic*; but 
as they were all properly chartered medical schools, and, though 
disreputable, existing under the sanction of law, the difficulty w-as 
to get evidence of the sale of the diplomas. Diplomatic complaints 
about tlxe traffic came from various Governments of Euro|>e, and 
xmr people began to be restive under the stigma. ” By the clever 
tact of the pity editor of the Record^ however, Buchanan has 
Been brought within reach of the law, and the detectives ar|,pn 
hh tfack. He attempted to put them off the scent by getti^ a 
mad IbokShg like huaself to pretend to drown himself; this 
txoguA base of drownihg, however, has deceived nobody. 

Mr, a, L. Siler, the Amerkau Nedumiisi informs us, has 
discovered at Malley's Nipple Ranch) near Pahraah, Kane county, 
tJtrih, remains of cUff-sriuetures, wW<ffi hodoscribesas follows 
The remains seem to have been dw fottljdations of small huts 
built on ledges of red sandstone under dverhangtng cliffs. The 
- walls were about six gat sandstone 

iRmnght up f rom the valley bdow) and iidobe,v The 


structum are divided into rooms about four feet square, leaving 
all the space between the building and the back of the cliff, 
usually wboiit ten feet, entirely free. Upon digging into one of 
the rooms, Mr. Siler found parched com and rope in a good 
state of preservation. 

The August number of the American Euiomclogtsi contains 
an interesting article by the editor (Prof. C, V. Riley) on the 
effects of Pyreihrtim (either as powder or fumes) on injurious 
insects, and the author believes this otherwise harmless substance 
is destined to entirely supersede tlie use of Paris green and other 
arsenical compounds. Experiments were made upon various 
insects, and on some the effect was remarkably rapid, the powder 
killing them in a very short time. “ Squash bugs ” appeared to 
resist the longest. Amongst other articles and notes is one on a 
luminous elalerid larva from Maryland, accompanied by figures ; 
and an important one by Prof. \V. S. Barnard on the larva of 
a Simuiium^ whicli forms black masses on the rocks in rapids 
near Ithaca, N.Y., the pupa being furnished wdth external 
breathing apparatus. This magazine still suffers from the incon- 
venient absence of any indication of the contents of each number, 
a want the editors will do well to supply. 

The members of the Geological Society of France arrived at 
Boulogne on Thursday Inst. At their reception in Uie ColMge 
Communal, adjoining the museum, a xnn Thonneur was offered 
them by the municipality. Among those present were Professors 
Prestwich and Seeley. The first meeting took place in the Salle 
Daunoii, at the museum, where an opening address was delivered 
by M. de Lapparent, president of the Society. 

On August 18 and 24 storms of almost unprecedented violence 
swept over Kingston, Jamaica, and its neighbourhood. The 
destruction has been w idespread and ten'ible, reminding one of 
the dire effects sometimes experienced from storms at Mauritius. 

Prof. Silvestri, in a recent ascent of Etna, found that, as a 
result of recent volcanic activity, the summit has been lowered 
to the extent of 12 metres, so that its present height above sea- 
Icvcl is 3,300 metres, and that the interior edge of the crater, 
which was formerly 1,500 metres in circumference, is now 1, 80a. 
The platform which was formerly seen on the cast side, at 60 
metres below the edge of the crater, has completely fallen into 
the heart of the volcano, and the eruptive axis, which before the 
eruption of 1879 -was situated on the w'est side of the crater, is 
now right in ll)e centre. Thus the interior walls of the crater 
of Etna now present the virtually characteristic form of a great 
funnel. 

On September 5 the adherents of the Positive Philosophy went 
in procession to the P6re Lachaise to the tomb of Auguste Comfc, 
the founder of this system. Their number was about 200. 
Three speeches were pronounced on the spot, and in the evening 
a banquet took place in the very rooms that Auguste Comte 
occupied during bis lifetime and which have been preserved, in 
their former state. 

Traces of the last exceptionally cold winter ere now visible 
in Paris, a large number of trees in the squares and streets 
having lost their foliage at an early period. Many of them are 
showing leaves belonging to a second formation, and which are 
probably d(?omed to a speedy death. We daresay many of our 
readers will have noticed a similar result in London, 

Accordino to the Rhfue Sdeniijtqm a change has taken place 
in the Observatory of Algiers, but of a very unusual character, 
M. Balard, who has been during so many years director cif this 
establishment, has been reduced to tlie grade of astronomical 
aitachii and M. Trepied, adjoint member of the Borean dec 
Longitudes, and one of the staff of the 
been appointed director. 
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Mon SIGNOR Eligio Cosi, Bishop in partibus infidilinm %i 
Chang* Torig in China, Is said to have invented a new alphabet, 
cotnposed of thirty-three letters, with which all sounds of the 
Chinese tohgue can be clearly expressed ; until now 30,000 were 
requisite. The Emi^ror of Austria, to whom Monsignor Cosi 
Communicated hU invention, presented him with a complete 
typographical aj^paratus for a printing establishment. 

The boring of the Arlberg Tunnel is in active progress on the 
Austrian side of the mountain, and ground 'will shortly be broken 
on the Swiss side. The St. Gotlmrd line in its entire length is 
expected to be in running order in April next. 

A RATHER smart eartln'juake shock was felt at Zermatt on the 
3rd mst., and other two on Friday last. 

On Wetlnesday, September 8, lightning fell on the Sorbonne 
at about half-past two o’clock. A globe of fire was observed by 
persons present on the spot. Some of them say it was seen coming 
from the point of the north-western conductor, which was struck, 
as well as the south w estern, with a great noise. The Sorbonne 
had, until recently, no lightning conductor, and never, as far as 
is known, has any thunderbolt struck the venerable abode of the 
French University. But within the la^^t few months six stems 
have been erected and connected by nn iron bar, making a 
circuit w hich goes all over the roof of the immeitse building. 
Unfortunately the pit where the earth conductor has been placed 
is situated at a great distance ^from the main building, in a 
courtyard adjoining the laboratory of M. Jauiin, and the con- 
ductor which connects the rciof with this is a square iron box of 
less than 15 mm, on each side, so that there is not sufficient 
conductibiUty in it to establish an efficient connection with the 
earth. This accident proves the sagacity of M. Karsten, the 
Schleswig- Holftlein physicist, who published a table giving a 
formula for regulating the dimensions of the conneciing-rods with 
their lengths, as is taught by Ohm’s laws. It shows also how 
little the knowledge of lightning-conductors spread in France, 
in spite of the several official commis-sions w'hich have been 
established by the Government. 

During the severe thunderstorm which passed over North 
London on Monday, a peculiar phenomenon \^ as witnessed in 
the grounds of the Welsh Harp, Hendon, by some gentlemen 
boating on the lake. A vivid flash of lightning w'as succeeded 
by a tremendous peal of thunder, a great ball of fire at the same 
time descending from the heavens into the water. When the 
storm had abated over 100 fish of various kimla, including two 
fine carp, weighing together 23 lb., were found floating dead on 
the take. 

The elevation of temperature which baa l>een so remarkable 
in Boris during the end of August and the beginning of Septem- 
ber has been accompanied by the production of a putrid odour 
spread all over the city, and 'which has been obnoxious to the 
public health. A report has just been published by the Trefect 
of Police, explaining that it must Ik attributed to the want of 
water for flushing the sewers, and also to the existence of a 
number of establishments where sulphate of ammonia is pro- 
duced, and matters extracted by night-men are dried to be turned 
into manure, llic Prefect of Police says that mcasnres will be 
taken for producing an enlarged supply of water, and that 
gradually all the sewage will be comluctetl to Clichy by the 
sewers. The completion of this scheme involves the purchase 
by the city of a large tract of land for utilising these matters, 
which could not be thrown into the Seine wdtbout poisoning the 
stream. 

The J^aify A-ms Naples correspondent w'rites that since the 
4th instant Vesuvius has again become more active, and has 
launched his ivojectUes in greatei' number and to a greater 
height. The seismograph at the observatory Is also more 
animated, and new Java has issued from the side of the cane# 
fortunately for the railway, to the north-east. 
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The new number of the Canadian NaturaHst (vrhich, we 
believe, is kept up with difliiculty) contains a paper by Mr. 
G. M. Dawson on the Distribution of the more Important Trees 
of British Columbia, which has also been printed separately, and 
another by Principal Dawson, onj the Geological Relations and 
Fossil Remains of the Silurian Ores of Pictou, Nova Scotia* 
Mr. G. P". Matthew has a paper on Tidal Erosion in the Bay 
of Fundy. Are such specimens of etymological jugglery as the 
Rev. J. Campbeil’s paper on the **Hlttitcs in America’^ sup- 
posed in Canada to have any connection with science ? Un- 
fortunately some of our own scientific societiCvS are guilty of 
encouraging similar elaborate trifling. 

Further excavations, the TUncs Geneva correspondent 
states, made in the ancient glacier bed near Solothum have 
produced some very interesting results, and the spot is being 
daily visited by geologists and sightseers. The d^ris removed 
consisted of 4J metres of drift mixed up 'writh boulders and 
crystalline erratic blocks. The rock bared measures 30 metres 
long by 7 wide. It is highly polished by the action of the ice^ 
and traversed by channels, through which the glacier-water 
found its way into the so-called giants’ jKb,” or ^McettlesZ* 
These, so far as has yet been ascertained, are three in number. 
The largest measures 8 metres from •west to east, 37 from north 
to south, and is 34 metres deep. The second is 5^ metres 
across, and still contains the great boulder or mill-stone by 
which it was hollowed out. The third is smaller and oval- shaped, 
and there is reason to suppose that, if the excavations wxre 
continued, several more would be brought to light. 'Phis inter- 
esting relic of the great ice-age, or rather of the last glacial 
epoch, is at present private property, but a project is on foot for 
i‘s acquisition by the canton, and preservation as a glacier 
garden in the manner of that of Lucerne, 

We have on our table the following publications : — “Familiar 
Wild Flowers,” by F, E, Hulme (Cassell) ; “On the Educa- 
tional Treatment of Incurably Deaf Children,” by W. B. Dolby 
(Churchill) ; “ Brain and Nerve Exhaustion, ” by Mr. Stretch Dowse 
1 (Bailli^re) ; “ Lectures on the Science and Art of Education,’* 
by Joseph Payne (Longmans) ; “ The Morals of Evolution,” by 
M. J. Savage (Trilbner) ; “Animal Magnetism,” by R. Heidcrt- 
hain (Kegan Paul) ; “ Stonehenge Planp, Descriptions, and 
'Pheories,” by W. M, F. Petrie (E. Stanford); “Ambulance lec- 
tures,” by Lionel A. Weatherly, M.P. (Griffith and Farren); 
“Astronomy, Text- Books of Science,” by R. S, Ball (L4>ng- 
mans) j “ The Land and Freshwater Shells of the British Isles,’* 
by R. Rimmer (Bogue) ; “British Wild Flowers by Natural 
Analysis,” by J, Messer (Bogue) ; “ Glimpses of England,” by 
J. K. Blakiston (Griffith and Farran) ; “Radical Mechanics of 
Animal Locomotion,” by Mr. Wainwright (Van Nostrand). 

The additions to the Zoological Society’s Gardena during the 
post week include a Common Cuckoo {Ctmdus canorus^ 
European, presented by Mr. G. Chandle; a Stock Dove 
.{Columba «7/<*r), European, presented by Mr. A. Basil Brooke; 
a Common Raven {Corvus corax)^ European, presented by Mr* 
W* A, Mitchison ; a Rufcscent Snake {Leptodira ru/aans) from 
South Africa, presented by the Rev. G. H. R, Fiske, ; 

a Horned Lizard [Phrynosoma cornuium) from Texas, presented 
by Mrs. Budgett ; a Vervet Monkey \CmopiOh^us lalanM^ 
from South Africa, two Bull Frogs \Pma mugUni) from Nbva 
Scotia, deposited. 


OUR ASTRONOMICAL COLUMN 

Fay»*8 Comet.— The foUbwing places of this comet aice 
adapted, like those previously given in tMs column, to Bertm 
midnight or to about ) th* Qreenvvich time 
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R.A. 

K.P.D. 

Loff. distance from 


h. m. «. 


Earth. 

Eun. 

Sept* 23 ... 

*3 S 3 48 - 

8*3 4'3 • 

.. 0*0422 

... 0*3174 

25 ... 

~ S* 45 

83 46-9 • 

, 0*0406 


27 ... 

— 51 46 ... 

84 10‘0 

. 0*0393 

0 * 3*34 

29 ... 

— so SI ••• 

§4 m • 

. 0*0384 


Oct. 1 ... 

— SO 2 ... 

84 S^'s ■ 

. 0*0379 

... 0*3094 

3 - 

— 40 18 ... 

8s 20-5 

. 0*0377 


S • • 

— 48 40 ... 

85 44 'i • 

. 0*0378 

- 0*3054 

7 

-48 9 

86 77 .. 

. 0*0383 


9 ... 

23 47 46 ... 

86 31-0 .. 

. 0*0390 

... 0*3015 


It wJU be 8e«n that the nearest approach of the comet to the 
earth (1*09) occurs within this period, and the circumstances are 
as favpurable for observation as they can be at this appearance. 
An observation by M. Pechule at Copenh^en on September i 
jhowB that the ephemeris of Prof. Axel-MbUer requires only the 
small correction of - i*6s. in R.A,, and -f i in N.P.D. In 
no case has tlie motion of a comet of short period been followed 
with more striking success than that of Faye’s comet has been 
during the thirty-seven years which have elapsed since its dis- 
covery, through the masterly investigations of the Swedish 
astronomer. Nor has he confined himself to following the 
comet during this interval : he has confirmed in a great dc|jrec 
the inferences drawn by Leverrier with respect to the conditions 
attending the near approach of the comet to Jupiter, about the 
time of nodal passage in the year 1816, having previouety cal- 
culated with precision the effect of an approximation of the two 
bodies within o' 64 in March, 1841, and assigned accurate ele- 
ments for December 25, 1838. (Sec the Proceedings of the 
Academy of Sciences at Stockholm, January, 1873.) 


Schaberle’s Comet (i88o, April 6).-~Thc theoretical 
brightness of this comet, discovered seven months since, is on 
the increase, and we subjoin an extract from the ephemeris calcu- 
lated by M. Bigourdan, from elements founded tt}>ou normal 
places for April 10, 28, and May 16. It is for Parts midnight, 
and the intensity of light at discovery is taken ~ i. 




RA. 

N. 

P.D. 

Log. distance 

Intensity 

28 . 

h. 

tn. 




from Earth. 

of light. 

. 6 

39 

45 • 

■ 76 

35*5 

... 0*2882 1 

. I 03 

30 . 
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37 

16 . 

• 

32*0 

0*28x7 

2 . 

, 6 

34 

35 • 

■ 78 
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.. I *06 

4 * 

. 6 
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• 79 
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... 0*2685 


6 

. 6 

28 
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. So 

32'3 
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.. 1*10 

8 . 

. 6 

25 

20 . 

. 81 
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... 0'2Ss6 


10 . 

. 6 

21 

SO . 

. 82 
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.. I 14 

12 . 

. 6 

18 

6 . 

■ §3 

48*6 

... 0-2434 

14 . 

. 6 

M 

9 ■ 

. 84 

57*6 

... 0-2376 .. 

. ri7 


The maximum brightness is attained about November 4, near 
which date the following are the comet’s approximate positions 


xah. 


•R.A 


N.P.D. 

Log, I 

distance from 


h. 

m. 

s. 


Earth. 

Sun- 

Nov, 2 

. 5 

as 

^3 .. 

. 96 5 J • 

.. 0*2029 

... 0*3762 

6 . 

S 

12 

S 3 * 

.. 99 21 . 

02024 

... 0*3819 

10 . 

14 • 

.. 4 

.* 4 

46 

S 3 

35 •• 

. loi 46 .. 

. 104 1 .. 

b b 

... 0*3875 
0 * 393 * 


Swift’s New CoMET.-»Mr. Lewis Swift, writing from 
Rochester, New York, on August 18, gives some particulars of 
his observation of a cometary object on August n, and explains 
the cause of his delay of a week in notifying his discovery. On 
the 11 th he observed a nebulous object elongated in the direction 
of the sun in the field with and about 1” distant from the small 
britght nebula H, I, 262, the position of which for 1880 is iu 
2^. 32a,, N.P.D. 22* 45 '**# <ind having been 
JaijiUar with the neighbourhood for many years, he supposed it 
to be a comet but cold detect no motion before the sky clouded. 
On tlie aorning of the iJth, the »ky beUig clear after the moon 
hM let, he exanun^ the ipot, bat the nebulous object was 
j^inK, and a sear* until daylight faUed to recover it. He 
then cabM hu di«»veiy a^ made it known to astro- 
apMs in the United States. The position, he saya, would not 
difflw from aA. , ih. aSa., N.P.D. aa'.’^The comet 
was firrt detected with ^ eomet eye^toe, power as, and 
eaamin^ wi* po^a 36 wd 7 a; Itwas Siat, but not 
Mt heanl tint it has yet been seen 
elaewben. The place given is not upen On tnek of Pons’ 

expected, end 

Xorwhkh it is imieh to be dedred that a st4tt sSa^ Aonld 
be mtintaioede Sweqfdng^eplmerides prepated under Pvof. 


Winnecke’s direction will be found in the VUrtel^akrsschrifi der 
Astrornminkm Gmllschaft^ 12, Jahrgang, 2. Heft. 

The Binary Star 85 PEGA.si.-*By five nights’ recent 
measures of the close stars In this system, Mr, Burnham has 
satisfactorily established tlieir binary character, which had been 
rendered probable by his earlier measures ; the mean result is — 
1880*59 ... Position, 298"*3 ... Distance, o'’"65. 

For the distant companion Mr. Burnham finds from six nights’ 
observations — 

i88o*S 7 ... Position, 25*^0 ... Distance, i5'’*4i. 


GEOGRAPHICAL NOTES 

^ The sixth issue of Behm and Wagner’s ** Population of the 
Earth ” has just been issued* Since the last issue several censuses 
have been taken, and the results of these, combined with the 
natural increase of the population, have added something like 
seventeen millions to the inhabitants of the globe. The popu- 
lation of the earth is now stated to be ly 455^923,550^ as 
compared with 1439 millions two years ago, Europe has 
3 iSt 9 * 9 *t>oo inhabitants, or 32*5 per square kilometre; Asia, 
®34»707»ooo, or 187 jx^r sq. kil ; Africa, 205,679,000, or 6*9 
per sq. kil. ; Australia and Polynesia, 4,031,300, or 0*4 per sq, 
kil. ; and the Polar Regions 02, 000, mostly divided between 
Iceland and Greenland. 7 ‘he Bcvidl‘er$tng‘ h just too soon to be 
able to utilise the results of the censuses of the United States 
and of Austria, which are taken this year, and that of our 
own country will not of course be available for at least two years. 
The editors have, however, made a very careful calculation of the 
present population of the States, on the basis of registration 
and emigration statistics, and find the probable population of 
the present year to be 48,000,000, The section or the work 
relating to Roumania and the Balkan Peninsula is specially 
valuable, and must have cost the editors a vast amount of 
trouble, considering the untrustworthy and imperfect nature of the 
data at their command. The areas of these countries, as well as 
of several other rerions on the globe, including Africa, are mainly 
given from careful planimetrical measurements made under the 
airection of the editors. The area of Roumania is given as 
129,947 square kilometres, and the population as 5,376,000; 
Servia, 48,657 kil., 1,589,650 population ; Montenegro 
(after the Berlin Treaty),’ 9,475 sq. kil., population 286,000; 
European Turkey, including the dependencies of East 
Rumeiia, Bulgaria, Bosnia, and Herzegovina, 339,211 sq. kil., 
population 8,866,500; of Asiatic Turkey the area is given as 
Iio99,2o6, and the population 16,320,000. For Afghanistan, the 
Bevolkerunx gives the dctmls of the various tribes and popula- 
tions contributed to Nature by Mr. Keane in January last. 
It also gives Mr. Keane’s table of the Turkoman trlb^ 
(Nature, vol. xxi, p. iii), which is wrongly attributed to 
Prof, Vimbifry. The statistics of the Indian Archii>elago have 
cost the etlitors great trouble, mainly owing to the confused and 
unsystematic way in which the Batavian Government compile 
their statistics. There is a very detailerl and careful resume of 
the areas and populations of the various Polynesian island 
groups. The result reached by the new estimation of the area 
of Africa iu the Bevolkei'ung^i^ 29,283,390 square kilometres, of 
which about 6J millions are forest ana cultivable land, the same 
are in prairies and light woods, mllUon bush, 4i millions 
steppe, 10^ millions desert, and 170,000 lakes. A new plani- 
metric measurement of South America made by Dr. Wisotzki 
gives the area as 17,732,128 square kilometres. The total area 
of the North Polar lands is given as 1,301, 100 square kilometres, 
and of the South as 666,000. 

The French scientific expedition headed by Prof. d’Ujfalvy, 
the celebrated French explorer of Central Asia, has arrived at 
Nijni Novgorod, on its way to Turkestan, to explore Bokhara 
and the whole of Af^anistan north of the Hindoo Koosh. 
expedition will proceed to Tashkend, where it will pass the 
winter, vid Siberia, taking the steamer from Nijni Novgorod to 
Perm, the train th^ce to Ekaterinbutig, the post-road to Tumtin, 
the steamer a^in to Semipalatensk, and completing the distance 
to Tashkend by post-road. As soon as possible in the spring 
the expedition set out for Samarcand, and, after explctting 
the antiquities in Zerafshan district, will cross the border 
into Bokhara, proceeding thence, at the completion of the ex< 
ploration of the Khanate, to the Pamir Wakhan, Badidtshan, 
and other little known Afghan possesdons in die Hindoo Koosh* 
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It 99EV:tHe state of afiaira H that regkm Vrhether the 

afterwards crosses the Hindoo Koosh to Cabttl asnd 
Candi^ari and proceeds to India and China, or whether it takes 
t^'toad to Pekui through Ka&hgam and Thibet Persia and 
Minor will be touched on the way home, and Prof. d'UjfaIvy 
hdpei to reach Paris the beginning of i883. Xy Ujfalvy hw 
received a subsidy of &D,ooO francs from the French Government, 
and is accompaiued two salaried officials connected with the 
Ministry of Fttblic Instruction, Gabriel Bonvalo, a naturalist, 
and Guillaume Kapius, a doctor of natural science. 

TifE current number of the Geographical Society's jProcHdtH^s 
opens with ^Sir K. Temple’s lecture on the highway from the 
Indus to Candahar (illustrated by woodcuts from his own 
sketches), which is most appropriately followed by Capt. 
Beavan’s “ Notes on the Country between Candahar and Girishk.” 
The map, which will embody new material, is promised with) 
next number, The other paper h an account by Mr. Coppinger, 
K,N., of n visit to Skyring Water, Straits of MageUan. In the 
geographical notes much prominence is naturally given to Mr. 
Thomsou^s letters describing the concluding part of his very 
successful journey in East Africa, the only disaster of which 
has been the sad death of Mr, Keith Johnston at the very outset. 
In the letters now before us Mr. Thomson tells us how he vainly 
—owing to the opposition of his own men— endeavoured to trace 
the course of the Lukuga Creek from Lake Tanganyika to the 
Cbr^^o, failing in which he returned to his camp at the south of 
the lake, and then, having examined the previously unseen Lake 
Hikwa (or I.ikwa), made the best of his way back to Zanzibar 
tljrough Unyanyembe. Among the other notes we find one on 
the French exited Hion from the Senegal to the Niger, under Capt. 
GuUi6ii, followed by others on routes between Kurram and 
Ghazni, Kmdan Monclmria, Saglialin Island, the Indo-Chinese 
peninsula, and the affluents of the Rio Purffs, Sir J. H. licfroy^s 
address to the Geographical Section of the British Association 
b also given, together with a few notes on new books and maps, 
the whole forming an exceedingly good number for the time of 
the year, 

Aftir spending two yeufs in South Africa, TJent, Een, a 
Swedish traveller, has lately returned to ICurope, bringing with 
him valuable collections which he has formed in Patnarn-Iand, 
in the departments of natural history and ethnography. 

CaM’. Casavi, an Italian traveller, is going to the Bahr-cl- 
Gharal, whence he will endeavour to reach Lake Chad through 
the Niatn-Niain' country, with the view of thoroughly investi- 
gating the interesting problem of the relations between the 
Rivers 'Welle and Shari. 

M. LoMiiARD has gone to Abyssinia on a mission from the 
French Government, to study the topography of the country, as 
well as it8 civil and military organisation. 

Thr last issue of Zt Ghl^e cotitams a paper on **La Topo- 
graphic comme Base de PEnselgnemenl geographique,” and 
another by M* Th. Vernet, on South Africa. 

Tuk current number of Zfs Mtsslans Cat/ro^f^u^s contains 
three papers of interest, viz., the conclusion of the narrative of a 
journey in West Africa, part of the particulars respecting the 
march of Uie Algerian Missionary Society's last expeditions to 
Lake Tanganyika and the Victoria Nyanza, and the hrst instal- 
ment of a paper communicated by the Very Rev. Father 
Dominique of Aden, on Somali-land, a region which is gradually 
attracting a good deal of attention at the nands of travellers as 
well as of mb;slonaries. 

Ths most noteworthy contributions to the new number of 
ZfS Annates He VExtrhnc Onent are ft notice of M. Aymonnicr^s 
Khmer- French Dictionary, and a vocabulary collected by the well- 
known Thibetan traveller, AliW De.sgodins, of words in use among 
sevnral tribes on the Lan-tsang-kiang, or Upper Me kong, the 
Licrtt^ts<^-kiftng, or Upper Salween, and the Upper Innwaddy, 

A TSLE0RAM from San Francisco, dated the 1st inst., states 
thitt a despatch has been received at that port from Victoria, a 
district at the northern extremity of America, to the effect that 
the barque Mnlny has arrived there from Ounnlaska, bringing 
no tidiuM of the the v^sel despatched some monthw 

ivTO by the United States Government upon a voyage of Polar 
dkeovery. The Malay reported that at Qtmakskft tho ymhdHk 
wftA gwnn up for lost, on account of - the severity of last winter 
Ademtuh from Wftshin^on; In refeMmod^ tofheabove rumoUr* 
xtdicoles the klea • that* the haig ' met with a 


made^tis itrbng as hmnaiu could 

contrive, and «peMly equipped and provided for the service ott 
whh^ ^ war e^nt Offkmv says the 
experience of the Arctic seas, gay they know or no reairott whjr 
Lieut. Be Loa^ shbold not be as suebessfid as Nordenskj^ld was 
in his Northern voyage. ^ 

Tkb scries of letters from the enterprising wnrespandett*; of 
the in Central are well worthy of attention; 

they contain many valuable obsemtions both on the country 
^ the people. The Burmese eorrespondeut of the some paper> 
in a long letter in last Friday's issue, describes a journey Into 
the interior, ghii^ much &esh information on a litUe knowto 
region. 


TIfE FEENCM DSEP^SEA EXPmRATI&M IN 
THE BA Y OF BISCAY^ 

T FEEL that I am indebted for the opportunity of givinigpan 
^ account of the Fremdt Expedition wbtoh forms the attract 
of this pa;i!«r to my esteemed friend and oolleagueithe Marquis 
de FoUn of Bayonne, He was until lately the Cotnmaadaut ol 
that port, and a most scalous and exeellent naturahsL I may 
indeed say that the Expedition orlgmated with him. Fon tnore 
than ten years he had at his own expense assiduously and care* 
fully explored the sea^'hed lying off Cap Bretc^ in the Depart- 
ment of the Landes, as well as could be dono' in a Bahingiboat ; 
and the result of his researches among the marine Jaifrertebmtoi 
has l>cen described* with illustrations by his pencil, in a. useful 
work called/^ Les Foods de la Mcr/' publislied at Bayonne]under 
his direction. M. de Folin has from time to time sent me the 
molluaca procured in his dredgings for tny opinion ; and siur cor- 
respondence, with a visit whirii I paid him in I>ecembeP,<'l878, 
led to his making an application to the French Govertunent ibr 
the grant qf a vessel to explore the depths which were kttown to 
exist at a comparatively short distance from the northeru coasts 
of Spain in tiie Bay of Biscay, This evideuily could not be 
done in a fishing-boat ; and naturalists have much less money 
than science. It was in fact a project for a nation, and not for 
an individual. I'he application was, I believe, referred to the 
Dean of the^ Academy of Sciences, M. Milne-Edwards, whose 
reputation as an eminent zoologist has been universally recog- 
nised for more than half a century. His report was favourable ; 
and a Government vessel was ordered to be placed at the 
disposal of a Commission, of which M, Milrw-Ed wards was ap- 
pointed president. The other members of the Commission were 
the Marquis de Folin, Prof, Alphonse Milne-Edwaids, Prof. 
Vaillant, Prof. Maripn of Marseilles, Dn Paul Fischer, and M. 
Perier of Bordeaux. The selection of these savants augured well 
for the success of the Expedition, and it has been fully justified* 
At the suggestion bf M. de Folin, the Minister of Public Iti- 
struction graciously invited me and the Itev. A. M, Norman (a 
well-known zoologist) to take part in the expedition. Mr. 
Norman had been my valued companion for many years past in 
similar but less important excursions to Shetland and Norway, 
It was to men great pleasure to be again associated with him. 

I regarded the invitation as far more tnon a compliment : it was 
a great honour. 

I may here mentiqp that immediately before the emmuence- 
ment of the Expedition M. de Folin, Mr. Norman, and 1 had 
some preparatory bo^-dredging in the Fosse de Cap Bretb^ 
This was doiie at me expense of the French GovbrUthenL 
When has our own jiaverament shown such generosity itt the 
cause of science to French naturaliste? 

The vessel assi^rjd for the purposes 6f the Expedition ww 
the y^ratfailleur, a piiddle-viieel sieamer of over 900 foh*> 

150 horse- power, and carrying four guns, She is an ''aviso,'* 
or despatch-boat, and is stationed at Rochefort for occasiofUftl 
service. She waS supplied with a capital donkey-enginb «»d 
immense stores of cordage, soundbg-wirc, and other appit^* 
mtus. She had a very happy name, being an indefttlgame 
worker. Capt. E. M. F. Richard was t!>e commander, bt 
'* Lieutehahfe de Vaisseau and the other officers were JJ 0 X^ 
tenants Mahieux, Jecqiiet, Villegente, aivl. Aidi^'C<^* 

mi^saire Goitsselifi, and Doctor Duplouy. I,e,t ^ 
my sincere thanks to the officers for their great Idqdsir*- 
t'hey topkagreat intetestinthew^ jalU 
pSTomot^ the welfare orthe Ex^dUiotb The criilfficb 

tad meSiii the usuaVnumbar w 

VFoferreftd at ffie.Bihim ' 
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heavy work entailed 

%lM>tttkdleg dtud|ktt the night AU these men seemed to be well 
oondtioted^ as as good sailors ; and although they had only 
two meals a dayt their pl^sique was quite eoual totlxat of our best 
Btithb sefaitien. Mr. Korman X took with us as dredgfer a 
steady and int^igent man, Tohn Wilson ; and Prof. Marlon had 
h^ dredger, named ArmanJ. These men were of great use in 
the material brought up by the dredges. For Se Captein, 
1 <ja^ only echo the opinion expressed by Prof. A. Milne* 
Ed^ds in his Preliminary Report, that his arrangements were 
Afst rate, and his skill admirable, especially, considering that the 
kind of Work was new to him, and that he had not previously 
thad^ or even seen any deep-sea dredging. 

The members of the Commission assembled at Bayonne, and 
the TrtwaUlmr arrived there on July i6th. The next moping 
she Wpt to sea, with all the party on board except the President, 
who Was obliged to return to Pari^, and might also have justly 
claimed exemption from active service, being in his eightictn 
year. Until August ist (with the exception of Sundays, the 18th 
and 25th, which we ^pent at San Sel>astian and Santander) we 
were hard at work sounding, dredging, and trawling. The 
weather was very hne ; and ue dreaded Bay of Biscay lost its 
Stormy character on this occasion. 

The principal object of the Expedition was to ascertain the 
nature of the fauna which inhabits at considerable depHis this 
part pf the Bay of Biscay ; and this object was thoroughly and 
successfully accomplished. Twenty >three dredgings were made 
for that purppe at depths ranging from 337 to 2600 ni^tres, each 
mhirt being about thirty-nine in^es, or rather more than half a 
fathom. The dredgings between 600 and 1,000 fathoms were 
the most important. Every department of the Invertebrate was 
well represented ; and novelties were discovered in MoUusca, 
Crustacea, Edhinoderms, Annelids, Actinozoa, and Sponges. 

As regards myself, this Expedition had a i>ccufiar charm. 
Ilavihg had the scientific charge of similar expeditions for the 
UoyaJ. Society in fl.M.S. Porenpim in 1869 and 1870, and 
in IJ.M.S. Valorous in 1875, having examined the 
collections made during the voyages in H.M.SS. Shmrutater 
and ChalUngtt\ as well as those made in nearly all the Swedish, 
Norwegian, Dutch, and American deep-sea and exploring 
expeditions in the North Atlantic, I was naturally glad to 
}:>artlcipatc in the French Expedition, and particularly as it 
embraced that part of the sea which was at no great distance 
from the scene of my former labours in the cruise of the Porcu- 
pine along the western coasts of Spain and Portugal, and which 
cruise was so unusually productive. Impelled by this recollecHon, 
I made last year a verbal and informal application to the late 
First Lord of our Admiralty for the use of one of Her Majesty’s 
ships to explore the Bay of Biscay this summer. The answer 
I received was very favourable ; but the pecuniary resources of 
our Government were then at a very low ebb, and I was en- 
couraged to renew the application when commerce revived and 
t'mes became; more prosperous. I hope our new Government 
will avail itself of the now improved nnances, and not neglect 
this genuine and beneficial method of instructing the nation and 
maintaining its credit for maritime discovciy. 

The fauna observed during the TramUleuPs cruise closely 
resembled that which I ascertained during the Porcupine cruise 
in 1870 to exist at corresponding depths. This will be shown, 
so far as the MoUusca are concerned, in the list of species 
appended to the present paper ; and I have no ^doubt that the 
other branches, when they have been worked out" by the experi- 
enced naturalists to whom they have been assigned, will confirm 
my opinion. 

In a physical and geological point of view this French Expedi- 
tion has borne good fruit No less than 103 soundings were 
made. They have proved the existence, within a few miles of 
the co^^t, of a submarine valley opening from the Fosse de Cap 
Breton and extending to a point opposite Cap Penas. The 
large digram and chart which I now exhibit will give a better 
explanation than I can do by any words. The diagram was 
prepared for me when I presented to the Royal Society my 
Reports of the Expeditions of 1869 and 1870 ; and 

the chart has been filled up and given to me by my kind friend 
the Hydro^pher, 

* The fitrikihf lheqhalltlea of depth w^^^ a harrow area which 
thn^ we^6 noticed In a B^nne wswapaper of August 

g , qul <e($ti^«ient sous les 

X deTAtItttdte ki vnu^ g<»ieNil 

rfi4 fe"«iiQrTW ittfd that wburt 


the sea the\depfh of water is greater Ofi that coast than where 
the land lies loW. But this must depend in a great measure on 
the geological nature of the Und adjacent to the sea. If the 
formation be granitic or gneisslc, the wear and tear dr denudation 
must be slower than if the formation be sandstone^ Cretaceous, 
or Tertiary j and the action of rivers and sitreams on^the surface 
of the land must be proportionally increased or decreased, and 
must cause the sea-bed to be more or less fiUed up in the coarse of 
time. Everywhere during the dredgings of the TravaiUeur in 
deep water the sea-bed was found to be covered by a thick layer 
of mud, of a different colour from that of the Atlantic ooze ; 
and this mud has probably accumulated from untold ages by the 
incessant efflux of the Gironde, the Adour, and numerous other 
rivers and streamsi into the Bay of Biscay. As may be suppos^, 
the fauna which inhabits such mud is verj^ scanty ; and it re- 
quired a considerable amount of patience and perseverance to 
extract a few organisms from the unpromising material. No 
wouder tliot Dr. Carpenter was discouraged, as a zooiogisb by 
what he tcnned “the singular barrenness of this deposit in 
regard to animal life,” when he described the MediterriUiMiii 
cruise of the Porcupine in 1870. 

Within a few days after the return of the Expedition Prof. 'A, 
MUne-Edwards presented to the Academy of Sciences at Paris 
a Preliminary Report of the zoological results of the Expeditibn, 
which was published in the JourncU Officiel de la K^hlique 
Pratffaise, As most of the departments of the marine Inverte- 
brata have Ijcen so fully and carefully treated by him in this 
Report, I will content myself with a few supplementary remarks 
as to the MoUUsca, which especially engaged my attention during, 
the cruise. At the request of Dr. Fischer, who will undertake 
this department, and with the sanction of the President, I was 
entrusted with all the more critical specimens of MoUusca: and 
these specimens I have now cleaned, assorted, and compared 
with my own collection from the Porcupine Expedition of 1870, 
on the western coasts of Spain und Portugal. 1 subjoin a 
complete list of the Travailleur MoUusca, distingxiishing in 
separate columns those species which are Porcupine^ those which 
were previously known to me from Norway or the Mediterranean 
only, and those which I consider new to science. Ihe total 
number of the species in this list is 152, out of which 138 ore 
Porcujpincy three only appear to be peculiarly northern, one 
peculiarly southern or Memterraneen, and eleven new to science. 

'Ihe results, especially in the last-mentioned category, are most 
noteworthy. They serve to show how little we know of the 
deep-water MoUusca, when we reflect that the area of the sea- 
bed lately explored in a short period of time, and in a necessotUy 
cursory manner, is Imt a very smaU comer of the Atlantic, and 
that it would take many years to complete the exploration so 
auspiciously commenced. The area traversed by the dredge during 
this cmifc represents probably much less than a tea-thousandth 
part of the sea-bed lying between Cape Breton and Cape 
Penas ; and our means of exploration by the dredge are by no 
means satisfactory, particularly on muddy ground, of which the 
deep-water zone is mainly composed. Instead of our being 
able to scrape a few inches of the surface of the sea-bed at 
considerable depths, so as to collect in the dredge all the 
animals which inhabit the superficial layer, we find too often, to 
our disappointment, that the drctlgc, when it reaches the bottom, 
sinks into the mud from its*own weight and from the momentum 
given to it by the motion of the ship, and that it then acts as a 
subsoil ^ougb, and not as a scraper. I must ask one of nay 
engineering friends to devise some instrumeut more efficient than 
the modem dredge. 

Although it cannot be' positively stated that the abyssal zone, 
or even the l>cnthal zonej is inhabited only by certain species of 
MoUusca, some si>ecies observed by me during the preparatory 
excursion to Cap Breton and the TravaUlmr cruise bear out the 
statement to some extent. PV iastaiice, Nucula nitida^ Dis~ 
chides Hfissus^ Pissoa abyssicola (a now inappropriate specific 
name), and Jbefrancia decussata occurred only in the shallow 
water excursion; while ^JVucula corbtdo'ideSy Sipaodcnlaiium oHvi, 
Pissoa delkiosay and Defrancia hUpidulay occurred only in lie 
deep-water cruize. 

Several deep-water species of MoUusca occurred in this 
Expedition, whidu hod bm until lately supposed to be extba^ ; 
they are fossils of the Upper Tertiarica or EurojxS* For ibe 
t^lcgicol delkution^cif this term see “ British Ccmchcdogyv’^ 
vok.i;'PP*'.‘gpi5,-5t64-' ■ 

A cturiMtt' ptoidrion of smturc^-df we: , may : in* ^ 
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% d«tp*i?ifAt«r mimel of considcmbb size, which I propose to 
n!imt Jlijytilus luteus. It inhabits the layer of mud which I 
lusLve above described, and moors or hxes itself by means of a 
latae and densely-matted byssas which is spun by the foot 
T ftitt byssus is capable of being spread over a considerable 
eictent of surface ; and it not on!y prevents the moUusk sinking 
into the soft mud and being smothered or buried alive, but 
enables it to feed comfortabfy on the innumerable animalcula 
which swarm on the surface or the sea-bed. It is of the same 
use to the-mollusk as the snow-shoe is to the Arctic traveller. 
This species of Mytilus I at first took to be tht AMw/a 
ifuurvata of Philippi— Af! martordli of Hidalgo, which j^lives 
on the south coast of Spain in rather shallow water ; but on 
comparison I am satisfied that they differ essentially in shape, 
sculpture, colour, and epidermis. 

I cannot conclude this account without acknowledging my 
most grateful thanks to the French Government for their 
extremely generous conduct in my case and for the excellent 
hospitality which I enjoyed on boaul the TravailUury as well as 
to the President and Members of the Scientific Commission for 
their obliging and friendly companionship. 

The zoological results of this French Expedition arc fully 
equal to those made l>y Capt, Baudon in i8oi, M, d^UrviUe 
in 1829, the Recherche in 1835, the Astrolabe in 1841, and other 
French expeditions ; and I sincerely hope that a further expedi- 
tion of the present kind may take place next year in the 
Mediterranean, where our good and gallant neighbours have 
such an important stake. 

The list of MoUusca referred to in this paper includes the 
following new species named or reco^ised by the author : — 
Pecten obliquatuSf Lima Jeffrey si (Fischer), Mytilus luteus, 
Modiolaria cuneata^ Axinus iorinosus, Mytilimeria (?) Fischeri, 
Thracia ienerat Cadulus semisiriatnst Rimula asturianay Odo- 
stomia Uneata^ and BuUina eUmgata. The species which he 
considers peculiarly northern are Chiton alveolusy G. O. Sars, 
Fusus turgidulus^ Jeffreys, and Plcuroioma nivalis^ Lov^n; and 
the species which he considers peculiarly southern or Mediter- 
ranean is Odostomia fasciatus^ Forbes, 


THE SHOWER OF AUGUST PERSEIDS, 1880 

^HE August meteors were observed under peculiarly favour- 
aWe circumstances this year. Not only was the moon 
entirely absent during the display, but the weather, which so 
fluently interrupts such observations, remained fine night after 
night, thus allowing an unbroken series of watches to be main- 
tained from the 6th to the 13th, and enabling the rise and fall of 
the display to be distinctly traced from a comparison of the 
results obtained each night. On the loth, however, when the 
maximum was expected, the state of the sky scarcely admitted 
of auccefisful observation, and the number of shooting-stars 
recorded tliat night was below the experiences of past years, but 
it must be remembered that, this being leap year, the chief in- 
tensity of the shower was due earlier than usual, so that it may 
have occurred Wore the evening of the loth, when observers 
generally were watching for its reappearance. 

At Bristol the following summary was derived from observations 
by the writer t — 



The observed maximum occurred on the 9th, when, during a 
watch of ti hours, meteors were falling at the rate of 44 per 
hour (for one observer), and the ^proportion of Fersei£^ was 
nearly two^thirds of the aggregate number visiUe. On dm xolh 
the horary numbfer of 34 was determined under less favountble 
conditions. A fog partially overspread the sky, rendering the 


stars dim, so that many small meteors passed unrecorded, and at 
11 |h. it was found impracticable to continue observations, The 
horary number of Perseids found on the 10th colndides with that 
of the preceding night, and it Is obvious that, allowing for the 
clearer atmosphere of the 9th, the maximum of the display really 
occurred as usual on the toth. It is fair to assume from the 
numbers actually counted in the fog-shrouded sky of the 10th 
that later in the night, as tlie radiant attained greater elevation, 
the meteors from Perseus were as numerous as during the few 
preceding aj^paritions of the shower. The brightest meteor ob- 
served at Bristol appeared at I3h. 37m., on August 8. The sky 
had become overcast except near the western horizon, where a 
few stars could still be distinguished. A vivid flash startled the 
observer, who, on looking towards the direction indicated, at 
once saw a brilliant meteor streak attached to the star y 
Ophiuchi, and its position was such as to leave no doubt that it 
had been left by a magnificent Porseid, Other large meteors 
w'cre registered as follows : — 
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These meteors all l>clonged to the shower of Ferseids, Motions 
venr swift. 'Fhey all left bright streaks. 

The radiant point showed a displacement on nearly every suc- 
cessive night of observation. It was noted at jS"* -f 56"* on the 
6th, yet on the 13th a few meteors indicated it very exactly at 
494" -1- 574 ". This corroborates observations made by the writer 
in 1877, and reported in Nature, vol, xvi. p, 362. A large 
number of Perseids were seen that year, and from an exact record 
of their flights the radiant point was seen to advance in R.A. as 
follows j— 

a d 

1^7, August 3-7 « 40" -f 56’ 

10 =ss43' + 38* 

JJI ss so + 56 

»6 SS! 60* 4 - 59“ 

This is further borne out by Mr. Henry Cordcr’s extensive 
observations at Writtic, near Chelmsford, during the recent display, 
which may be tabulate os under : — 



Mr. Corder places the average positloa of the radiant of tiso triljP 
Perseids nt 45" 58^ On the first few of Augoit m 

fosodlt well defined at 35^ 4* 56*. though on tise W 
apparently shifted to 46” 4* 58^ ius to be marm 
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16, 1880] 


on J^y 2^-30 Mr- Corder h«d seen t shower of twenty meteors 
from tne point 29^ + 56*, which no doubt represented the first 
on^eoming of the Ferselds* 

The night of August 10 at Mr. Corder*s station was very hazy 
and seemly overcast, so that though he was watching during 
the three hours preceding midnight, he estimated that his obser- 
vation was not more than an equivalent to one hour of clear sky. 
He reckoned that under favourable conditions of the atmosphere 
the Pcrseids were falling at the rate of 40 per hour. Only one 
meteor he savr on the loth was a fine one about ^ It 
appeared at iih, 23m. rather low in Ursa It was rich orange 
in colour, with a long narrow streak broken in the middle. On 
August 1 1 Mr- Corder found meteors scarce ; the shower had 
evidently fallen off considerably. The horary numbers found 
at Bristol were 26 of all meteors and 17 of Perseids, which very 
closely corrcsiKinds with Mr. Corder’s figures, for, observing 
for three hours, he saw 76 meteors, amongst which were 56 
Pcrseids. He mentions several instances in which the Perseid 
streaks were broken, and the same feature w^as frequently 
observed at Bristol. In such cases the nucleus had severai 
maxima, and the streak-producing power seemed intensified at 
the point of each outburst. 

Mr. Corder mentions a bright aurora as visible on the ilth 
and 12th instant. They were seen at Bristol also, but the 
phenomenon of the 12th was by far the most conspicuous. At 
about loh. 20m. there was a vivid arch of crimson light spanning 
the horizon below the stars — 7 of Ursa Major, and the whole 
northern quadrant was aglow with streamers. But it soon lost 
its striking character, though there were indications of streamers 
at a much later period, and an auroral glow was apparent above 
the north-west horizon as late as I4h, It was luso seen by 
the Rev. S. J. Johnson at Mitcheldean, Glos., who writes 

On the 1 2th there was a somewhat striking display of aurora. 
It began at lOh. 29m., and was bounded on the east by Capella, 
and on the west by A returns. The columns w'ere often very 
vivid, but the brilliant character of the phenomenon only lasted 
12 minutes.** 

Major Tupman observing at Cookhara, near Maidenhead, 
Berks, reports the weather very cloudy on August 8, after iih. 
34m. In one hour (loh. 34m. — nh. 34m.) 13 meteors were 
ticen, of which all but 2 were Perseids. August 9 very clear, 
and the sky watched from 9h. s6m. to I2h. 5m., when 31 
meteors were seen, including 28 Perseids and 3 Cygnids. 
August 10— watch sustained from 9h. 5ro. to loh. 43m., w'hen 
15 or 16 Pcrseids were noted, and a few other small meteors. 
Sky clouded up at loh. 43m. August il cloudy. Partly clear 
at lOh. S5m., and 3 Perseids observed, but at iih. 9m. it again 
became overcast, and prevented further observation. The radiant 
point derived from a number of very accurately observed paths 
on August 9 was at 44* + 56% witlx indications of a sub-radiant 
4® higher in declination. 

The Rev. G, T. Ryves, of Stoke-on-Trent, writes as 
follows i — 

** August 8-*-loh. to I lh,“ 19 meteors seen, of which not more 
than 10 or II were Pcrseids. Soon after nh. clouds formed, 
and interrupted further watching, 

August 9, 9h. 45m. to iih., 65 meteors seen. 

„ nh. to I2h. 45m., 30 meteors seen. 

**From Soto S5 were Perseids, The falling off in numbers 
after lih, is only apparent, as up to that time I had been 
assisted by two pairs of eyes, and owing to my defective sight 
many of the smaller meteors would have escaped me afterwards, 
** August 10, 9h. 30m, to nh, 30m., 126 meteors seen. 
Nearly all of these were Perseids. During the whole of this 
perlpd I was assisted by the two young observers above alluded 
to. Several brilliant meteors were recorded. On August 9, 
lah, 23m., one was imperfectly seen in the Milky Way near 
horizon, in S,W,, moving about S,W,’* Ttiis is obviously the 
same as one described at Bristol at lah. 23m. the same night. 

Another was seen by Mr, Ryves at lah, 35m,, August 9, 
movto very slightly west of, and parallel to, the stars » and 
7 of Cygnus, and at nh. am., August lo, a fine meteor shot 
towards Aqxdla, the end point being noted slkhtly below and 
west of Aluir, These meteors were eridently Pcrseids, though 
Mr,' Ryves sew only a small proporilohbf brillianfc meteors. He 
f«mafka I <*The mosltmticeaWefteWum ihtl^ display has 
been thh great falling off In the average brightness of the meteors 
1^ ^mpkeed with former years. Of the teteors seen here 
notf more than a dozen were such as wcsila have attramed the 


attention of any one but trained observers, the great majority 
requiring rather exceptionally keen eyes to detect them at all.'* 

Mr, Cornish, at Debenhom, Suffolk, > gives the following 
summary of watches between August i and la : — 

Meteors. OhierTers, 

Augtuti, xoh. i5tn. to iih. 40113. ... 13 ... V, Cornith 

9, xoh. to iih 93 ... H. Heather 

9, toh. ^pnt. to nh X3 ... V. ComUh 

n. ph, 4801. to nh. 38m. ... 56 ... V, Cornish 

13 , ph. 3m. to ph. 33m 6 ... H. Heather 

On the nth no less than 24 were noted during the first half- 
hour's observation, The sky was [partly cloudy after iih. A 
1st mag, stationary meteor was .seen at 348^ - 23 on August 4, 
at i3h. 48m. On August 9, loh. 23m., a meteor » Sirius shot 
from 0“ + 37'* to 349“ -f- 28“, and it ^peara to be identical with 
a fine meteor registered by Mr. Ryves at Stoke-on-Trent, 
August 9, loh. 25m., path from aAndromedae to a Pegasi. 
Mr. Cornish remarks that ** the recent display of Perseids was 
not equal to that of last year, even supposing the circumstances 
to have l>een as favourable." It must be remembered, however, 
that on the all-important night of August 10 few observations 
could be obtained, owing to the generally unfavourable state of 
the sky, and that under these conditions a comparison cannot 
fairly be instituted, Mr. Corder estimated the horary rate of 
Perseids as 40 per hour 011 the lotb ; and at Bristol, where the 
stars could only be seen in dim outline through the fog-laden 
atmosplxere, the number actually counted at an early period of 
the night was 28 per hour. This compares favourably with the 
last successful observation of this shower obtained by the 
writer in 1877, when, with a perfectly clear sJsy, 57 Perseids 
were noted between to ilh,, = 38 per hour. Making 
allowance for the difference of weather, the recent display, 
though it cannot be regarded as in any way exceptional, may 
yet be classed as a fairly active rettum of the shower ; and it h 
fortunate that on the several nights immediately preceding and 
following the 10th, the state of the sky allowed its progress to 
be traced with unusual distinctness. 

The Rev. S. J. Johnson, at Abbeuhall Rectory, Mitcheldean, 
Glos., saw 20 meteors during an hour's watch (loh. 57m, to 
Ilh. 57m.) on August 9. The following night there was much 
cloud about at times, especially in the eastern sky, so that only 
16 meteors were, seen between loh. 3m. and iih. 3m. On the 
iith the night was very dear, and 12 meteors seen between loh. 
and Ilh. Mr. Johnson gives a list of the brighter meteors, 
which includes several nearly equal to Jupiter, and many 1st 
magnitude. 

The night of the 9th appears to have been very favourable 
at all stations, and more shooting-stars were seen on that date 
than on the loth, when the sky was in part overcast. On the 
ilth there was a very evident falling-off in the number of 
meteors observed at Chelmsford ami Bristol, the horary rate of 
^parition of the Perseids being noted as 17 at both places. 
The following night it had fallen to 8, and on the 13th to 5, as 
derived from observations at Bristol, and the absolute cessation 
of the shower was evidently near at hand, 

\V, F, Denning 


INTERNATIONAL METEOROLOGY 

'T'HE International Meteorological Comnuttee appointed by 
^ the Congress of Rome held its first meeting at the Obser- 
vatory, Berne, from the 9th to the 12th ultimo. AU the 
members of the Committee, nine in number, were present 
Their names are as follow's : — 

Prof. H. Wild (president), Mr, R. H. Scott (secretary), 
Professors Buys Ballot and Cantoui, Capt. de Brito Capello, 
Professors Hann, Mascart, and Mohn, and Dr. Neumayer. 
The following is a brief notice of the most interesting results of 
the meeting : — 

The Intef'ftational Cotuparison of Standard Instruments^’^Tbe 
original scheme for this undertaking was based on the suppo- 
sition that thirty-six European observatories would take port in 
it, each payit^ a contribution of about 15/. The number of 
acceptances of the proposal up to the date of the meeting was, 
however, iosutfident to justify the Comiuittce in commeadng 
the oompariion, and it was therefore determin^ to recommend 
each country to carry out a careful comparison of its own 
standard hkstniments with those of neighbouring countries. 

The Inkrmiie^mi Simultaneous proposal 

recently made by the Chief Signal edifice, Washington, to change 
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of thw ob»cmtion from oK 43m. to oh. 8m. p«m« 'Wfts 
dijKmuodi and it was resolved to accede to the propoaal> noMth- 
Itaa^ng the iaconvcmenoe which the change might entail in 
i^vtdual systems of observation. 

Thtt Bro^sal far Concerted Arctic ObserviUhnsr~^*X\\*t Inter- 
national Polar Commission appointed at Hamburg, in October, 
1879, presented a report of a meeting it had recently held at 
Berne, and announced that Count \Vilc2ek and Lieut. Wev- 
predht had consented-to postpone their exj^dition to Kova Zembla 
untU 1882 in order to allow of more time for the organisation of 
tl^ other expeditions destined to co-operate with them. The 
Intemationai Committee resolved to aid the echeme by all the 
fneans in their power, 

TAe PuHicaiiim of Data referring to Rain^ — A proposal 

made by Dr, Kopj)en for an improved method of publication of 
Information relating to rain, snow, &c., was ordered to be circu- 
lated among the di/rcrent observatories, in order to obtain 
opinions as to i/s suitability. 

Tetegrafhic Communication ’ivith the Atlantic Islands, 
HolFmeycr submitted a resolution as to the desirability of 
laying cables to the Faroes, Iceland, Greenland, and to the 
Azores. The Committee expressed their hope that it might be 
found possible to lay these cables, which would be of very great 
importance for the weather service of Europe. 

The Puhlicaeion of Average Values for Meteorological Data,'~^ 
The Committee, at Capt. Hofftneycr^s suggestion, recommended 
that all meteorological organisations should publish regularly the 
mean values for the most important elements for the telegraphic 
and international stations. 

The Catalogue of Meteorological Literniure,^K proposal made 
by Dr. Hellmanu of Berlin for the j)rcparalion of such a cala- 
lo^e was considered. Dr. Ilellmaun stated tlaat he had calcu- 
lafel the cost of preparation of the catalogue of printed books 
and memoirs at about 550/., and that of printing and publication 
(1,000 copies) at about 750/. 

Several of the members of the Committee promised to aid in 
carrying out the scheme, if it were seriously undertaken, by 
the preparation of catalogues of the literature which exists in 
their own individual languages. The subject w^as finally referred 
to Mr. Scott and I^r. I-fellmann, with power to act if they 
found sufficient encouragement. 

As to the catalogue of unpublished records of observations, 
no definite resolution was adopted. 

International Tables for the Reduction cf Observations,^!^ 
w^ stated that a publishing firm in J/Cipzig was prepared to 
print and publish such tables at its own risk if the **copy” 
were delivered to them. The subject W'a> referred to Prof. 
Mascart and Prof. Wild for the preparation of a definite plan for 
the calculation of the tables. 

The Committee will include in its Report, which will shortly 
appear, a notice of the progress made in each country in carrying 
out the resolutions of the Congress of Romo. 

It only remains to say that the memlwrs of the Committee 
were most, hospitably entertained by the Federal Council and by 
the Municipality of Berne. 


AGRICULTURAL CHEMISTRY^ 

COME of my predecessors in (his chair, who.se duties as teachen 
of chemistry lead them to traverse a wide range of the subject 
every year, have appro j^riately and usefully presented to the 
Section a rSsuml of the then recent progress in the manifold 
branebes of the science which have now such far-reaching rami- 
fications. Some, on the other hand, have confined attention tc 
some department with which their own inquiries jhave" mor< 
specially connected them, 

But it seems to me that there is a special reason why I shoulc 
bring the subject of 'Agricultural Chemistry before you on th< 
pr^ent occasion. Not only i» the application of Acmistry tt 
a^cuUure included in the title of this Mection, but in 1857 th< 
Committw of the Section requested the late Baron Liebig tc 
prepare a report upon the then condition of Oiganic Chemistry, 
and it is now exactly forty years since LieUg presented to t»f 
British Association the first part of his report, Avhich was entitled 
Or^nlc Chemistry in its Applications to Agrictdtnre and 
rhysiology ; and the seeottd part was presented two years later, 
m 184a, under the title of “ Animal Chemistry, or Orgamc Chemistry 
.*** Section B (Chemical Science), at the Swanee^ 


! in ita ho Bbjnology iPathology y«b>|n fiar «» I 

! amftwarei ao F^cieiid^ of the Section h&s,:ffom tto umeto the 
wesent, taken as the subject of his address the Aps^Uoatlon pf 
Chemistry to Agriealtureu 

Ap^opriate as^ for these reasons, it would seem that who 
have devoted a very Urge portion of the interval since the mbU* 
cation of Liebig's l^works* above referred to, to a^imutucal 
inquiries, should ocirnpy the short time tlmt can be devoted to 
such a purpe^e In attempting to note progress on that important 
subject, it will be readily uiSerstood that it would be qtm im'* 
possible to condense into the limits of an honr’a discourse any- 
thing approachiiw to an adequate account, either of the progre^ 
made during the lost forty years, or of the existing condition of 
agricultural chemistry. 

For what is agricultural chemistry ? It is the chemistry of the 
atmosphere, the chemistry of the soil, the chemistry of vc^ta- 
tion, and tlie chemistry of animal life and growth. Anef but 
a very im^icrfect indication of the amount of labour which has 
been devoted of recent years to the investigation of these various 
brandies of what might at first sight seem a limited subject will 
suffice to convince you how hopeless a task it would be to seek 
to do more than direct attention to a few points of special 
interest. 

From what we now know of the composition and of the 
sources of the constituents of plants, it is obvious that a know- 
ledge of the composition of the atmosphere and of water was 
essential to any true conception of the main features of the vege- 
tative process ; and it is of interest to observe that it was almost 
simultaneously with the establishment, towards the end of 
the last century, of definite knowledge as to the composition of 
the air and of water, that llieir mutual relations with vegetation 
were first pointed out. 'I'o the collective labours of Bkck, 
Scheele, Priestly, Lavoisier, Cavendish, and Watt, we owe the 
knowledge that common air consists chiefly of nitrogen and oxy- 
gen, with a little carbonic acid’; that carbonic acid is composed 
of carbon and oxygen ; and that water is composed of hydrogen 
and oxygen ; wnust Priestly and Ingenhousz, Semtebier and 
Woodhottsc, investigated the mutual relations of these 
and vegetable growth. Priestly observed that plants jiossesscl 
the faculty of purifying air vitiated ‘by combustion or by the 
respiration of animab ; and, he having discovered oxygen, ft was 
found that the gaseous bubbles which Bonnet had shoum to be 
emitted from the surface of leaves plunged in water consisted 
principally of that gas. XngcnhouHz demonstrated that the action 
of light was essentwl to the development of these phenomena ; 
and Sennebier proved that the oxygen emitted resulted from the 
decomposition of the carbonic acid taken up. 

De Saussure concluded that air and water contributed a much 
larger proportion of the dry substance of plants than did the soils in 
which they grew. In hU view a fertile soil was one which yielded 
liberally to the plant nitrogenous compounds, and the Incom- 
bustible or mineral constituents ; wliilst the carbon, hydrogen, 
and oxygen, of which the greater projiortion of tlie dry substance 
of the plant was made up, were at least mainly derived from the 
air and water. 

Perhaps I ought not to omit to mention here that,each year for ten 
successive years, from 1802 to 1812, Sir Humphry DavyWelivercd 
a course of lectures on the ^‘Elements of Agricultural Che- 
mistry,” which were first published in 1813, were finally revised 
by the author for the fourth edition in 182^7, but have gone 
through several editions since. In those lectures Sir Humplury 
Davy passed in review and correlated the then existing know- 
ledge, both practical and scientific, bearing upon agriculture. 
He treated of tlie influences of heat and light ; of (he organisa- 
tion of plants ; of the difference, and tUeelmge, in the c&n^l 
composition of theh different parts. ; of the sources, oomp^slUon, 
and treatment of soils 5 of the composition of the atmosphere, 
and its influence on vegetation ; of the composition mid the 
action of manures ; of fermentation and putrefaction ; finally 
of the principles involved in various recognised, ^gdmdUtml 
practices. 

With the exception of these discourses of Sir Humphry £^vy, 
the subject seems to have received comparatively UtUe 
nor was any important addition made tpour Imowledim 
to it during the pcriotl of about thirty years from the 
appearance of De SaUMure's work in 1804 to that or 
mcncemeiit of Boussingault's invesd^ttons, , i< 

la 1837; BoussingauU published .m^iem on the 
glmen in different kmds of mheat# on the 
pf, forests on % dhidnuUoa cd jheifijMr of 
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itteteoFrologtcftl iiidatxic«s aflectinfi the culture of the vine. In 
1838 he the results or an ekborate research on the 

l^oi^les uhaerlyit^ the value of a rotation of crops. He 
aetenuiued by analysis tlie composition, both organic and in* 
organic, of the manures a|ipHed to the land, and of the crops 
harvested. In his treatment of the subject he evinced a clear 
pefbeption of the most important problems involved in such an 
inquiry ; some of which, mth the united labours of himself and 
many other workers, have scarcely yet received an undisputed 
solution. 

Thus, in the same year (1838), he published the results of an 
invcst^pation on the question 'whether plants assimilate the free 
or uncombined nitrogen of tbe atmosphere ; and alUiough the 
analytical metJiods of the day were inadequate to the decisive 
settlement of the ];x)int, his conclusions were in the main those 
which much suliscquent work of his own, and much of others 
also, has served to confirm, 

The foregoing brief historical sketch is sufficient to indicate, 
though but in broad outline, the range of existing knowledge on 
the subject of agricultural chemistry prior to the appearance of 
Liebig's memorable work in 1840, It will be seen that some 
very important and indeed fundamental facts had already been 
established in regard to vegetation, and that Boussingault had 
not only extended inquiry on that subject, but be had brought 
his own and previous results to bear upon the elucidation of long 
recognised agriculiural practices. There can be no doubt tliat 
the data supplied by his researches contributed important 
elements to the basis of established facts upon which Liebig 
founded his brilliant generalisations. Acconlingly, in 1841, 
Dumas and Boussingault published jointly an essay which after- 
wards appeared in Enghsh under the title of “ The Chemical 
and rhysiological Balance of Organic Nature ; " and in 1843 
Houasingault published a larger work, which embodied the 
results of many of bis own iirevlous original investigations. 

The appearance of Liebig's two works, which were contrlbu* 
tions made in answer to a rcqueiit submitted to him by the 
committee of this Section of the British Association, constitute a 
very marked epoch in the history of the progress of agricultural 
chemistr}\ In the treatment of his subicct he not only called to 
his aid the previously existing knowled^ directly licaring upon 
it, but he also turned to good account the more recent triumphs 
of organic chemistry, many of which had been won in his own 
laboratory, ‘Further, a marked feature of his expositions was the 
adoption of what m.iy be called the statistkal method — I use the 
word statistical rather than quantitative, as the latter expression 
has its own technical meaning among chemists, which is not 
precisely what 1 wish to convey, 

■ The discussion of the proceases of fermentation, decay, and 
putrefaction, and that of poisons, contagions, and miasms, con- 
Rtituted a remarkable and important part of Liebig’s first report. 
It was the portion relating to poisons, contagions, ami miasms, 
that he presented to this Section as an instalment, at tbe meeting 
of the Association held at Glasgow in 1S4O. It was in the 
chapters relating to the several subjects here enumerated that he 
4 evelopcd so prominently his views on the influence of contact 
in inducing chemical changes. He cited many known transfor- 
mations, other than those coming under either of the heads in 
qfuestion, in illustration of his subject ; and he discussed with 
great clearness the different conditions occurring, and the dif- 
feient results obtained, in various proccsses—such as the different 
inodes of fermenting beer, the fermentation of wine from dif- 
ferent kinds of grapes, the production of acetic acid, As 
is well known, he daimed a purely chemical explanation for the 
phenomena involved in fermentation. He further maintained 
that the action of contagions was precisely similar. In his latest 
writkt^ on the subject fin 1870) he admits some change of view ; 
but it, is by np meaua easy to decide exactly how much or how 
little of modificatiott he would wiidi to imply. 

Liebig s second report, presented at the meeting of this Asso- 
oktiou m 184a, and pfciblished under the title of “Animal 
Chemw^^or Orgame Chemktty In Its Applications to Physio- 
logLand Ik^otogy, ^Perhaps e^ted even more attention than 
Idsdrit i attd, nrobaWy from fhe manner as much as from the 
aroused a great deni of coatrovengr, especially among 
f^MoJogfsts and pny^dans. was severe, upon what he 

co^idered to be Ov^toO eatplusive attention to morphological 
physiological rwearcht Shd top Tittle 

attention to chemioal phenomena^ and, io far as were 

of |l^,M «cOardinff to 


Omitting the fat which the carnivora might receive in the 
anitnahi thi^iy ednsumed, he stated the char^teristic difference 
between the food of carnivora and herbivota to be, that the 
former obtained the main proportion of thmr respiratory mate- 
rial from the waste of tissue ; whilst the latter obtained a large 
amount from starch, sugar, &c. These different cemditions of 
life accounted for the comj>arative leanness of carnivora and 
fatness of herblvora. 

He maintained that the vegetable food consumed by herbiyora 
did not contain anything lOce the amount of fat which they 
stored up in their bodies ; and he showed how nearly the com- 
position of fat was obtained by the simple elimination of so 
much oxygen, or of oxygen and a little carbonic acid, from the 
various carbohydrates. Much less oxygen would be required to 
be eliminated from a quantity of fibrine, See*, containing a given 
amount of carbon, than from a quantity of carbohydrates con- 
taining an equal amount of carbon. Hie formation of fatty 
matter in plants was of the same kind ; it was the result of a 
secondary action, starch being first formed from carbonic add 
and water. 

He concluded from the facts adduced that the food of man 
might be divided into the and the non-nttrogmiud 

elements. The former were capable of conversion into blood, the 
latter incapable of such transformation. The former might be 
called tile plastic elements of nutrition, the latter elements of 
respiration^ From the plastic elements, the membranes and 
cellular tissue, the nerves and brain, cartilage, and the organic 
part of bones, could be formed ; but the plastic suVwtance must 
be received ready-made. Whilst gelatine or chondrine was 
derived from fibrine or albumen, fibrme or albumen could not 
be [reproduced from gelatine or chondrine. The gelatinous 
tissues suffer progressive alteration under the influence of oxygen, 
and the materials for their re-formation must be restored Irom 
the blood. It might however be a question whether gelatine 
taken in food might not again be converted into cellular tissue, 
membrane, and cartilage, in the body. 

Apparently influenced by the physiolo^cal considerations 
which have been adduced, and notwithstanding in some passages 
he seemed to recognise a connection between the total mianniy 
of oxygen inspired and consumed and the quantity of mechanical 
force developed, Liebig nevertheless very prominently insisted 
that the amount of muscular tissue transformed — the amount of 
nitrogenous substance oxidated — was llie measure of the force 
generated. He accordingly distinctly draws the conclusion that 
the requirement for the nzotUed constituents of footl will be 
increased in proportion to the increaae in the amount of force 
expended. 

It will Ije obvious that the question whether in the feeding of 
animals for the exercise of mechanical force, tliat is, for their 
labour, Uie demands of the system will be proportionally the 
greater for an increased supply of the nitrogenous or of the non- 
nitrogenous constituents of food, is one of considerable interest 
and practical importance. To this point I shall have to refer 
further on. 

So far, I have endeavoured to convey some idea of the state of 
knowledge on the subject of the chemistry of agriculture prior to 
the appearance of Liebig's first two works l^earing upon it, and 
also briefly to summarise the views he then enunciated in regard 
to some points of chief importance. Let us next try to ascertain 
something of the influence of his teaching. 

Confining attention to agricultural research, it maybe observed 
that about the year 1843, that is very soon after the appearance 
of the works in question, there was established the Chcmico- 
Agricultural Society of Scotland, which was, I believe, broken 
up, after it had existed about five years, because its able chemist, 
the late Frof. Johnston, w'as unable to find a remedy for the 
potato disease. Shortly after this, the Highland and A^icultural 
Society of Scotland appointed a consulting jchemlst ; somewhat 
later the Royal Agricultural Society of England did the same ; 
and later sttU fofiowed the Chemico- Agricultural Society of 
Ulster. Lastly, the very numerous ** Agricultural Expcrirnemal 
Stations which have been established, not only in Germaiw, 
but in most Continental States, owe their origin directly lo the 
writings, the teachings, and the influence of Liebig. The moye» 
lient seems to have originated in Saxony, where Stockhardt had 
already sthwitkted interest in the subject by his tectum and his 
writings. After flbtne correspondence, In 1850-51, between the 
late Dr. Crticins and others on the one sidei and the Govemxnent 
on the other, the first so-called “ Agricultural Experlincmtil Sta- 
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tiott** was established at Mocheru^ near Icipsig, in 1S51-52, In 
1877 the twenty-fifth armivcrmy of the foundation of that insti- 
tution was celebrated at Leip2ig[i when an account (which has 
since been publUhed) was given of the number of stations then 
existing, of the number of chemists engaged, and of the subjects 
which had been investigated. From that statistical statement 
we learn that in 1877 the number of stations was 122, 

Besides these stations on the Continent of Europe, the United 
States are credited with one, and Scotland also with one. 

Each of these stations is under the direction of a chemist, 
frequently with one or more assistants. One special duty of 
most of them is what is called manure- or seed- or feeding-stuff- 
control; that is, to examine or analyse, and report upon such 
substances in the market, and it seems to have been found to the 
interest of dealers in these commodities to submit their proceerl- 
inga to a certain degree of supervision by the chemist of the 
station of their district. 

But agricultural research has always been a characteristic 
feature of these institutions. It is stat^ that the investigation 
of soils has been the prominent object at 16 of them, CKperi- 
ments with manures at 24, vegetable physiology at 28, animal 
physiology and feeding exi>erit»cnts at 20, vine culture and wine 
making at 13, forest culture at 9, and milk ^production at 11. 
Others, according to their locality, have devoted special attention 
to fruit culture, olive culture, the cultivation of moor, bog, and 
peat land, the production of silk, the manufacture of spirit, and 
other products. 

Kor docs this enumerations of the institutions established as the 
direct result of Liebig’s influence, and of the subjects investigated 
under their auspices, complete the list either of the workers 
engaged, or of the work accomplished in agricultural research. 
To say nothing of the labours or lioussingault, which commenced 
some years prior to the appearance of Liebig’s first work, and 
which arc fortunately still at the service of agriculture, important 
contributions have been made by the late Frofessors Johnston 
and Anderson in Scotland, and in this country both by Mr. 
Way and Ur. Voelcker, each alike in his private capacity, and 
in fulfilment of his duties as Chemist to the Koyal Agricultural 
Society of England. JVor would it be fair to Mr. Lawes (who 
commenced experimenting first with plants in pots, and after- 
wards in the field, soon after entering into possession of his 
property in 1834, and with whom I have myself been associated 
rince 1843), w'ere I to omit in this place any mention of the 
investigations uhich have .been so many years in pogress at 
Rothamsted. 

So much for the machinery ; but what of the results achieved 
by all this activity in the application of chemistry to agriculture? 

The more I have looked at the subject with the hope of treating 
it comprehensively, the more I have been impelled to substitute 
a very limited plan for the much more extended scheme which I 
had at first hoped to be able to fill up. I propose then to con- 
fine attention to a few special points, which have either some 
connection with one another, or to which recent results or 
discussions lend some si>ecjal interest. 

First as to the sources and the assimilation of the carbon, the 
hydrogen, and the oxygen of vegetation. From the point of 
view of the agricultural chemist, the hydrogen and the oxygen 
may be left out of view. For, if the cultivator provide to the 
plant the conditions for the accumulation of sufficient nitrogen 
and carbon, he may leave it to take care of itself in tibe matter 
of hydrogen and oxygen. That the hydrogen of the carbo- 
hydrates is exclusively obtained from water, is, to say the least, 
probable; and whether part of their oxygen is derived from 
carbonic acid, and part from water, or the whole from either of 
these, will not affect his agricultural practice. 

With regard to the carbon, the whole tendency of subsequent 
observations is to confirm the opinion put forward by Dr. 
Satts^ure about the commencement of the century, and so forcibly 
insisted upon by Liebig forty years later— that the greater part, 
if not the whole of it, is derived from the carbonic acid or the 
atmosphere. Indeedi direct experiments arc not wanting— those 
of Moll, for cxaxpplft'-fi^oin wnich It has been conduded that 
plants do not even utilise the carbonic acid wliich they may take 
up from the soB by their roots. However this may be, we may 
safely conclude that procdeally the whole of the carbon which 
it is the object of the ooltivator to force the pUnta he grows to 
take up is derived from the atmosphere, in which' it exists in 
^uch extremely small proportion, but nevertheless laige actual, 
and constantly renewed amount. 

Judging from the more recent researches cm the point, it would j 


I seem probable that the estimate of one part of carbon, as cai> 
bonic acid, in 10,000 of air, is more probably too high than too 
low as an estimate of the average quantity in the atmosphere pf 
our globe. And, although tms corresponds to several 
more in the column of air resting over an acre of land than fhe 
vegetation of that area can annually take up, it represents an 
extremely small amount at any one time in contact with the 
growing plants, and could only suffice on the supposition of a 
very rapid renewal accomplished as the result, on the one hand, 
of a constant return of carbonic acid to the atmosphere by com- 
bustion and the respiration of animals, and, on the other, of a 
constant interchange and equalisation among the constituents Of 
the atmosphere. 

It will convey a more definite idea of what is accomplished by 
vegetation in the assimilation of carbon from the atmosphere if I 
give, in roxmd numbers, the results of some direct experiments 
made at Rothamsted, instead of making general statements 
merely. 

In a field which has now grown wheat for thirty seven years- 
in succession there are some plots to which not an ounce of 
carbon has been returned during the whole of that [>eriod. Yet, 
with purely mineral manure, an average of about 1,000 pounds 
of carbon is annually removed from the land ; and where a given 
amount of nitrogenous manure is employed with the mineral 
manure, an average of about 1,500 pounds per acre per annum 
more is obtained ; in all an average of about 2, 500 pounds of 
carbon annually assimilated over an acre of land without any 
return of carbonaceous manure to it. 

In a field in which barley has been grown for twenty-nine 
years in succession, quite accordant results have been obtained. 
There smaller amounts of nitrogenous manure have been em- 
ployed with the mineral manure than in the experiments with 
wheat above cited ; but the increase in the assimilation of carbon 
for a given amount of nitrogen supplied in the manure is greater 
in the case of the barley than of the wheat. 

With sugar-beet again, larger amounts of carbon have been 
annually accumulated without the supply of any to the soil, but 
under the influence of a liberal provision of both nitrogenous and 
mineral manure, than by either wheat or barley. 

Iwastly, with grass, still larger amounts of carbon have been 
annually accumulated, without any supply of it by manure. 

Many experiments have been ntade m Germany and elsewhere, 
to determine the amount of the different constituents taken up 
at different periods in the growth of various plants. But we 
may refer to some made at Rothamsted long ago to illustrate 
the rapidity with which the carbon of our crops may be 
withdrawn from the atmosphere. 

In 1847 we carefully took samples from a growing wheat crop 
at different stages of its progress, commencing on June 21, and 
in these sanqfles the dry matter, the mineral matter, the nitrogen, 
&c.> were determined. On each occasion the produce of tw^o 
separate eighths or sixteenths of an acre was cut and weighed, 
so that the data were provided to calculate the amounts of the 
several constituents which had been accumulated per acre at 
each period. The result was that, whilst during little more than 
five weeks from June 21 there was comparatively little increase 
in the amount of nitrogen accumulated over a given area, more 
than half the total carbon of the crop was accumulated during 
that period. 

I sWuld say that determinations of carbon, made in samples 
of soil taken Irom the ^heat-field at different periods 'during 
recent years, indicate some decline in the percentile of carbon 
in the soils, but not such as to lead to the supposiaon that the 
soils have contributed to the carbon of the crops. Besides the 
amount of carbon annually removed, there will of course be a 
farther accumulation In the stubble and roots of the crops ; and 
the reduction in the total carbon of the soil, if such have really 
taken place, would show that the annual oxidation within tie 
soil is greater than the annual gain by the residue of the crops. 

Large as is the annual accumulation of carbon from the fttmei- 
aphere over a given area in the cases cited, it is obvious that the 
quantity must vary exceedingly with variation of climatsd cohdi^ 
tlons. It is, in fact, several times as great in the case of tropiail 
vegetation— that of the sugar-cane, for example. And not 
Is the "greater part of the assimilation accomplished widdn a 
comparatively small portion of the year (varying of couM 
according to the region), but the action is limited to the hourii jb| 
whilst during darkness there is rather loss thant goiii. . 

But it i$ remarkable that whilst the accumulation df corbpri^ 
the chief gain of solid materia^ takes place under the tnituilmh 
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of light, ceU*4ivi!wott, cell-multiplication, increase in the structure 
of the plant, in other woril^ what, as distinguished from assimi- 
lation, vegetable physiologista designate as ^rowih^ takes place, 
at any rate chiefly, during the night ; and is accompanied, not 
with the taking up of carbonic acid and the yielding up of 
oxygen, but with the taking up of oxygen and the giving up of 
carbonic acid. This evolution of carbonic acid durmg emrkness 
must obviously be extremely small, compared with the converse 
action during daylight, coincidentally w'ith which practically the 
whole of the accumulation of solid substance is accomplished. 
But as the product of the night action is the same as in the 
respiration of animals, this is distinguished by vegetable physio- 
logists as the respiration of plants. 

I suppose I shall be considered a heretic if I venture to suggest 
that it seems in a sense inappropriate to apply the term grmvth 
to that which is associated with actual loss of material, and that 
the term respiration should 1 >e applied to so secondary an action 
as that as the result of which carbonic acid is given off from the 
plant. It may, I think, be a question whether there is any 
advantage in thus attempting to establish a parallelism between 
animal and vegetable processes ; rather would it seem advanta- 
geous to keep prominently in view their contrasted, or at any 
rate complementary characteristics, especially in the matter of 
the taking up of carbonic acid nnd the giving up of oxygen on 
the one hand, and the taking in of oxygen and the giving up of 
carbonic acid on the other. 

But it is obvious that in latitudes where there is comparatively 
continuous daylight during the periods’ of vegetation, the two 
actions — designated respectively assimilation and growth — must 
go on much more simultaneously than where there is a more 
marked alternation of daylight and darkness. In parts of Nor- 
way and Sweden, for example, where during the summer there 
is almost continuous daylight, crops of barley are grown with 
only from six to eight weeks intervening from seed-time to 
harvest. And Prof. SchUUeler, of Christiania, after making 
observations on the subject for nearly thirty years, has recently 
described the characlenstics of the vegetation developed under 
the influence of short summers with almost continuous light. 
He states that, after acclimatisation, many garden flowers in- 
crease in size and depth of colour ; that there is a prevailing 
tinge of red in the plants in the fields ; that the aroma of fruits 
is increased, and their colour well developed, but that they are 
deficient in sweetness ; and that the development of essential 
oils in certain plants is greater than in the same plants grown in 
other latitudes. Indeed he considers U to be an established fact 
that light bears the same relation to aroma as heat does to 
sweetness. 

In coimection with this question of the characters of growth 
under the influence of continuous light, compared with those 
developed with alternate light and darkness, tbe recent experi- 
ments of Dr. Siemens on the influence of electric light on 
vegetation are of considerable interest. 

In one series of experiments he kepi one set of plants entirely 
in the dark, a second he exposed to electric light only, a third 
to daylight only, and a fourth to daylight and afterwards to 
electric Ifeht from 5 to i i p.m. Those kept in the dark acquired 
a pale yellow colour, and died ; those exposed to electric light 
mily maintained a light green colour, and survived ; those exposed 
to daylight w^ere of a darker green colour, and were more vigo- 
rous; and^ lastly, those submitted to alternate daylight and 
electric l^ht, and but a few hours of darkness, showed aecide<lly 
greater vigour, and, as he says, the gr^en of the leaf was of a 
dark rich hue. He concluded that daylight was twice as effec- 
tive as electric light ; but that, nevertheless, “electric light was 
clearly sufficiently powerful to form chlorophyll and its deriva- 
tives in the plants.” 

In a aecoiid series of experiments one group of plants was 
mosed to daylight alone; a second to electric limt daring 
eleven hours of Ihe night, and was kept in the dark during 
day ; and ^bird to rieven hours day, and eleven hours 
dwtrtclight The plants in daylight showed the usual healthy 
appearance ; those in alternate electric light and darkness were 
^ the of ^ those in alternate 

daylight and electric light far surpassed the others in darkness 
cl ffzeen and vigorous appearance generally. 

^ Ihave ^fully conddewd these general .deserkdions widx a 
^ew to their bceuring cm the questi^ whetto m characters 
wdoped under the influence of electric Ikht, and especiaUv 
those under the Muence of almost ooutinmia^ll^t,^caim 
pcnurinently those of aarimiktion or of but Ihave not 


been able to come to a decisive opinion on the point. From 
some conversation I had with Dr. Siemens on the subject, I 
gather that the characteristics were more those of dark colour 
and vigour than of tendency to great extension in sixe. The 
dark green colour we may suppose to indicate a liberal produc- 
tion of chlorophyll ; but if the depth of colour was more than 
normal it might be concluded that the clilorophyll had not 
performed its due amount of assimilation work. In regard to 
this point attention may be called to tbe fact that Dr. Siemeas 
refers to the abundance of the blue or actinic rays in the electric 
arc, conditions which would not be supposed specially to favour 
assimilation. On the other ;_haad, the vigour, rather than 
characteristic extension in she, would seem to indicate a limita- 
tion of what is technically called growth, under the influence of 
the almost continuous light. 

Among the numerous field experiments made at Rothamsted, 
we have many examples of great variation in depth of green 
colour of the vegetation growing on plots side by side under 
known differences as to manuring; and we have abundant 
evidence of difference of composition, and of rate of carbon* 
assimilation, coincidently with these different shades of colour. 
One or two instances will strikingly illustrate the point under 
consideration. 

The point of special interest is, however, that all but identi- 
cally the same amount of nitrogen has beeir taken up by the 
herbage growing with the deficiency of potass as by that with 
the continued supply of it. 'I'lic colour of tire vegetation with 
the deficiency of j^tass has been very much darker green than 
that with the full supply of it. 

An equal amount of nitrogen was taken up in both cases, 
chlorophyll was abundantly produced, but the full amount of 
carbon was not. assimilated. In other words, the nitrogen was 
there, the chlorophyll was there, there was the same sunlight for 
both plots ; but the assimilation -work was not done where there 
was not a due supply of potass. 

It may be stated generally that, in comparable cases, depth of 
green colour, if not beyond a certain limit, may be taken to 
indicate corresponding activity of carbon assimilation ; but the 
two instances cited are sufficient to show that we may, so far as 
the nitrogen, the chlorophyll, and the light are concerned, Iiavc 
the necessary conditions for full assimilation, but not correspond- 
ing actual assimilation. 

It cannot, I think, fail tp be recognised that in these consider- 
ation.s we have opened up to vievr a very wide field of research, 
and some of the points involved we may hoj^e will receive 
elucidation from the further prosecution of Dr. Siemens’s ex- 
periments. He will himself, I am sure, be the first to admit 
that what he has already accomplished has done more in raising 
than in settling important questions. I understand that he pro- 
poses to submit plants to the action of the separated rays of his 
artificial light, and the results obtained cannot fail to be of much 
interest. But it is obvious that the investigation should now- 
pass from its present initiative character to that of a strictly quan- 
titative inquiry. We ought to know not only that, under given 
conditions as to light, plants acquire a deeper green colour, and 
attain maturity much earlier than undci* others, but how much 
matter is assimilated in each case, and sometMng also of the 
comparative chemical characters of the products. As between 
the action of one description of light and another, and as 
between the greater or less continuity of exposure, wc ought to 
be able to form a judgment whether the proper balance between 
assimilation on the one hand, and growth and proper maturation 
on the other, has been attained ; w hether the plants have taken 
up nitrogen and mineral matter and produced chlorophyll in a 
greater degree than the quantity and the quality of the light have 
been able to torn to account; or whether the ^conditions as to 
light have been such that the processes of transfoiwtion and 
growth from the reserve material provided by assimilation have 
not been normal or have not kept pace with the production of 
that material. 

But one word more in reference to Dr. Siemens’ results and 
proposed extension of his inquiries. Even supposing that by 
Sttbmiltiog growing crops to continuous light by the aid of the 
riectric light during the night, they could be brought to maturity 
wi^n a period shorter than at prwnt approximatelT in propot- 
thm to the increased number of hours of exposure, the estimates 
of tbe cost of muminatlne the vegetation of an acre of land 
tainly do not seem to hold put any hope that apiculture 
to derive bikeEt from such an application of smenee tn Uit tteeds. 
If, however, Uie characters of growth and of maturatkh 
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provft to be suitable for tbe requirements of hoi ticultuml pr6* 
ducts of luxury and high value, it may possibly be otherwise with 
such productions, 

lie above considerations obviously suggest the t(uesuoii : 
What is the office of chlorophyll in the processes of vegetation? 
Is it, as has generally been assumed, confined to effecting, m 
some way not yet diearly understood, carbon assimilation, and, 
this done, its function ended ; or is it, as Pringsheim has recently 
suggested, chiefly of avail in protecting the subjacent cells and 
their contents from those rays of light which would be adverse 
to the secondary processes which have been distinguislied as 
growth ? 

Appropriate as it would seem that I should attempt to lay 
before you a tisumi of results bearing upon the points herein 
involved, so numerous and so varied have been the investigations 
which have been undertaken on the several branches of the 
question in recent years, that adequately to discuss them would 
occupy the whole time and space at my disposal. I must there* 
fore be content thus to direct attention to the subject, and jiass 
on to other points. 

{To If e continued*) 


THE BRITISH ASSOCIA TION 

REPORTS 

Report on the Tertiary Flora of the Basalts of ike North oj 
Ireland^ by Mr. W. H . Baily.— Described the plants of Miocene 
deposits, consisting of variegated marls, resting on a leaf-bed 
near Glenarm. Amongst the plants were Sequoia couttsia, S* 
lyellit Fa^us dtucalium^ Nyssa omUkobroma^ Araiis hroumia^ 
Fraxinus guillelmte. These and others have been drawn and 
described. 

Report on the Viviparous Nattire of the Ichthyosauri^ by Prof, 
H. C. Seeley.— Dr. Cfaannen Pierce had formerly described a 
specimen of Ichthyosaurus in the Museum at Bristol which 
he considered contains a foetus in the net of coming into the 
world, which view Is supported by Prof, Seeley, who showed, 
reasoning by the analogy of the stomach of a croctxlUe, it was 
impossible that this animal could have swallowed a smaller 
ichthyosaurus, and its remains been retained in the stomach 
in a ^perfect Iform, and alludes to the spiral structure of the 
coprolite, pointing to a small intestine, and thought it is im- 
possible that the animal could have passed through them in 
the process of digestion; and alluded to the fact that all 
German specimens show the head of the smaller projecting 
towards the tail of the larger, though the reverse is the case in a 
specimen at Madrid, But in Tubingen the most perfect speci- 
mens occur, in which the smaller animals are found lying com* 
pletcly pru^^erved between the ribs of the parent animal ; though, 
he suggests, in all cases viviparous characters may not have 
obtained in all forms of ichthyosauri. 

The Sixth Repos't of the Underground Water Committee was read 
by Mr. De Ranee, who pointeqout that the watershed seiwating 
the basins of the Thames and Eastern Counties from those of the 
Humber and the Severn also divides the area of heaviest rainfall 
on the Palojozoic rocks, which are nearly all impermeable, from 
those of Secondary age, receiving a rainfall of about 30 inches. 
West of diis line, wdth the cxcqHion of the Trias, no Secondary 
rocks ocDiT. In Lancashire, Cheshire, and the Midlands the 
Triassic Sandstones absorb about one-third of the rainfall, giving 
a daily average of 400,000 gallons to each square mile of country : 
wells in these rocks are capable of drawing on several square 
miles, and in suitable situations of yielding from 2 to 3 million 
pUons iTCr day. The discovery of tlie Mandicster coalfield 
beds at Winwdek, near Warrington, under the New Red Sand- 
stone, at a depth of only £40 feet, was described. He re- 
ferred to the position of the New R^ boring at Bootle, for the 
Liverpool Corporation water supply, as very nod ly chosen, being 
clojte to one of the cadsting wells, He tlien show^ the gradual 
attemration in thickness or the BwUer Sandstones,, in a south^ly 
direction, against the, old Palscoaoic axis, ranging from the 
Belgian coalfield to the Mendips; 

Report oh the Fresettt State of our KnmoUdge of the Crustacea^ 
by C. Spence Bate, is Part v, of the Report, and 

^^with the siibjects of fieemidntioD, respiration, and the green 


SECTION A.-^MATH«MAnCAt and Physioad 

Improved Apparatus for the Objective Sstimatibu of Astig* 
matism^ by Tempest Anderson, M,D., B.Sc, — Astigmatism 
has been defined that condition of the eye in which refiractibti 
is unequal in the different meridiana* In order to obtain suitable 
spectacles for correctinjg this defe^, it is necessaiy to know 
accurately the fiical adjustment of the meridians of maximum 
and minimum curvature, whence the focal lengths of g)as^. 
generally either cylindrical or cylindrical on one side ana 
splicricaj on the other, are readily calculated. Many plans liaVe 
been adopted for determining this ; some subjective, depending 
on observations made by the eye itself,, and generally using a 
point of light or a series of radiating lines as an object. From 
their appearances when viewed at different distances, and with 
lenses 01 different powers, the focal adjustment of the different 
meridians Is at last obtained. 

The advantage of this group of methods is their theoretical 
delicacy, as they v ork by judging of the perfection of certain 
images refracted on the retina in a manner not very dissimilov 
to tliat in which they are usually formed ; the practical disad- 
vantage, that accurate observations are required from one who 
has never been accustomed to make them. Hence objective 
methods have been introduced. Their advantages are, substi- 
tuting trained for untrained observation. Their disadvantages — 

1. The vessels of the retina and the optic nerves, which ye 
mostly employed as objects, are seldom in exactly the position 
desirable for estimating the refraction in different meridians, and 
are often at a different distance from the optical system of the 
eye from that at which the sensitive layer of the rctma lies. 

2. They mostly require the optical defects, if .'tny, and the 
accommodation of the observing eye to be taken into account and 
allowed for, thus introducing risk of error. 

In the author’s two instruments, an ima^e of a suitable object 
thrown on the retina of the observed eye, is used as an object by 
the observer, with the following advantages 

1. The patient’s sensations may be entirely disregarded, or 
only used as confirmatory. 

2. The image used is necessarily at the retii)^, and not before 
or behind it. 

3. The accommodation or any defects in the refraction of the 
observer’s eye does not enter into the result, as the only function 
of this eye is to observe the formation of the image on the 
retina. 

In the first plan a lamp / is provided with a condensing 
Icnsr, and a series of radiating wires w (supposed to be seen 
edgeways in the figure), thus giving a ludglit field with black 
lines oiiit. 

The whole slides on a graduated bar C, at the other end of 
which is a convex lens y (4 and 10 dioptrics arc the most con- 
venient powers, i,e* 10 and 4 inch focus). Close to the lens, 
and at an angle of 45* to its axis, is a plane mirror (/«), which 
reflects the rays at right angles to their former path. The 
instrument is to be held so that this pencil of rays enters [the 
observed eye, and when the wire screen is at the proper distance, 
an image of it is formed on the retina. The mirror has the 
centre left unsilvercd,.as in an ordinary ophthalmoscope, and haa 
a diak of coirecting lenses behind it, to render the retina, 
and the image on it, visible by the direct method. The ob- 
served eye should have its accommodation relaxed by atropine. 

The bar is so graduated that when an image of the whole 
or part of the screen is sharp on the retina, the opposite 
the screen expresses the refractive error of the meridian by which 
the Image is produced. Hence if the image of the whole screen 
is seen to be equally sharp, the eye is known to be not asti^mati^ 
and the gradu-itien given the number of dioptrics by whidb it is 
myopic or hypermetropic,^ If the lines be not all sharp at onee„ 
then the most distant point at which a distinct image of any 
of the wirw is formm on the retina gives the relractive error 
of the meridian of minimum refraction (expross^ in dioptrics), 
and the point at which the line at right angles to this ^ beat 
defined gives that of the meridian of niaxlmiun refinactiotu The 
least of these ^ves the spherical clement , of ihe correcting, lent 
r^ttirM for distant pbjectp, and the difference between die two 
gives that of the cylindrical part. The of 

refraction Is that in which the line is visible when the wires are 
at the gre^itest distance. 

In the second plan the lamp, A cpi^ensi^ len«> land 
scre^, w, are fiimilxtr, and onlv in sisJer 
and mirror, m, are also similar, bat the li^ 
pern anently fixed by a tube, so that the wires are acturately in’ 
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. tlifi prittpipal focuA of the front lens,^„ By this means the rays wires is eharp .with the same lens, and thk lenst is Uie -pne 
: the wires {Of mte from Wween them)^ after required to correct the. ametropia. If ^y astignmtkm ex^ts, 

refraction through the ajid by the mirror, are diuerent Iwesj^a^e t^quiine^ for rendering the images of. the 

jbayaUel, If received by an eye which if^ emmetropic, ahd with different wires sharp, \i' - r iv 

ite accommodation relaxed, an image of the wires is fomed on The strongest and ^akest of these are th§ measures m the 
the retina. The light radiating from the image passes out errors of refraction or tlie two principal meridians, 
through the optical system of the eye ; is rendered parallel and differanoe of tlieir numbers of dioptrics gives the cylindiwl 
able to form an acettrote image on the retina of an emmetropic element of lUc correcting glass required, 
eye observing through the hole in the mirror. In this form of apparatus a disc of correcting lenses behind 

If the observed eye be not emmetropic, it is only necessary to the mirror is not required, as the single correcting lens near 
introduce lenses of different powers clo^e iu front of it, so as to the observed eye corrects the rays^both entering and leaving 
correct the rays both entering and leaving the eye. If the the eye. 

refraction be the same in all meridians, the image of all the For rapidly finding the proper lens a disk of lenses is used. 



each a centimetre in diameter, and with intervals of one dioptric ; 
a smaller disc is attached containing tlie quarter dioptrics, so 
that by their combination intervals of one quarter of a dioptric 
can be read — a deprec of accuracy greater than the estimation is 
generally susceptible of. 

The proper lens being calculated, its spherical and cylindrical 
elements are combined and put togcllier before the eye. It it be 
the correct one, all the lines are seen sharp at the same time ; 
if not, further examination is made. 

Tlie principal advantage of the first plan is that the adjustment, 
being made by the motion of the wire screen, is continuous, and 
correcting lenses are not required for measuring the refraction, 
but only for rendering the retinal image visible ; its disadvanalge 
that, as the rays arc not parallel a.s they pass from the front lens, 
past the mirror Ig, the eye, it is necessary for the apparatus to be 
very nw, ami at a detenninate distance from the observed eye, 
otherwise the readings of the scale are vitiated. This, liowevcr, 
is not a serious obiection. 

In the second plan the rays in the corresponding po-sition are 
parallel, and the instriiment can be held at any convenient 
distance, say one or two feet from the observed eye, and the 
observer can get a view of the cornea at the same time as he 
views the image, so that he can estimate the refraction at 
different points of the cornea. 

It is hoped that this may eventually lead to the detemunation 
of the refraction at different parts of conical cornea and other 
eyes with irregular astigmatism, and the application of suitable 
lenses to them. 

Since writing the above, I find mention of an instrument by 
Coccius Stimmeh with an optical arrangement on the same 
plan as my second, but I have not heard of its being in use in 
this country. 

The makers are T, Cook and Sons, York. 


SECTION D.-BiOLOGY 

After Dr. Sdater hadread report of Socotra Comn^ttce, 
Dr. J. B, Balfour gave a very interesting account of his visit 
to the island. The zoological and botanical collections haye not 
yet been examiued by specialists, but are expected to yield 
mufts of great interest Ak not nearly aufficieut tinie had 
be<m allowed for a complete exploration of the island, which 
is 4moat entiiely Uttknown^^t^ Europeans, Dr. Balfour toped 
that another sitnilax expedidonwonld be organised ; but ip that 
^ wBw ^ the feasoxji than the lastj which was 
in the island during; JP'ehfuaty kpd the ea% part of March.' 
purii^ tlM> la^ part the time (he heai was too great for 
jt to ^ .posrihle w.dp .^ihit^^ in the middle of the day. 
Ih, Bel^ mepl^^patm iadicated 

dffttin et African alfinidfiii- .. ^ , ^ > 

by 

J. Gwyifci ledWJf sup^ement to a 

of riie 

Aisoehui]^ % .^7^, 4 ihoe that many of species 
whirit w«M suppl^ to M M have 

, dbeovered in t& KoA.Arianric/ the .nriniher iiuci Mcdi- 
teFrimeah apeclex, wld^ were given in the former paper^ was nag. 


In the present paper 41 of those species are enumerated] as 
also Atlantic, thus reducing the number of exclusively Mediter- 
ranean species to 181, ana it was remarked that the Atlantic 
imdibranchs and Cephalopods had not been comjdetely worked 
out, these anounting /to 58, and being included in the above 
residue of 18 1. 

On the Migration of Birdsy and Messrs^ Brmvn and Cor- 
deat(x*s Method of obtaining Systcfmtic Observations of the 
same at Lighthouses and Lightships ^ by Frof. Newton, M.A., 
F.R.S, (Abstract). — Citing a passage from an article by 
the Duke of Argyll {Contempt Rev,, July, 1880, p. l), the 
author mot with a direct denial the Duke’s assertion that 
of “the army of the birds” it might be said that cometh 
not with observation,” pointing out tliat all we know of {the 
migration of birds arises from observation, and all we do not 
know from the want of it, remarking -also that if it were not 
for observation we .should not know that birds migrate at all, 
and inquiring whether it is not by renewed observation alone 
that w'e can hope to know more of their migratory movements, 
lltc author then proceeded to describe briefly the nocturnal 
passage of migratory birds as noticed by himself at Cam^dge 
for the past seventeen years, and ur^ed the importance of simlar, 
but more systematic observations being made at other statioins 
Remarking upon the especial advantages of lighthouses and light- 
ships for tms purpose, he recounted the successful aUem|)t>made 
in the autumn of 1879^ with the sanction of the Trinity House 
authorities and the Commissioners of Northern Idghts, by Mr. 
Harvie Brown and Mr. Cordeaux, to obtain a scries of observa- 
tions from the lighthouses and lightships on the coast of Scot- 
land and the east coast of England, the results of which were 
embodied in a Report (noticed in Nature, vol. xxii. p. 25), and 
showed that returns were obtained from nearly two -thirds of the 
English stations, and as regards the Scottish statlcjns, from about 
two thirds on the west and one-half on the east coast, thus 
proving the intelligent interest taken by the men employed in the 
mduiry. This suiglc Reixjrt naturally did uot throw a^ new 
lignt on the subject, but it would be contrary to all experience If 
a series of such repofts would not, and he therefore strongly 
urged the Aasociatiou to countenance the renewed attempts which 
Messrs. Brown and Bordeaux were making, and to encourage 
with its approval them and their fellow-worikers, the men of the 
Itthouses and lightships, who could best answer the question 
ether knowledge of ** the army of the birds'* and its move- 
ments **oometh not with observation.” 

On Anthfopplomctd Colour -Phenomena in Belgium and else- 
uiherey by J, Beddoe, M.D., F.R.S.— In Germany, Switzcrlaad, 
and Be^inn, through Governmental assistance, ^e colours of 
the eyes and hair of all the children in the primary schools have 
been observed and tabulated. The writer is very desirous that 
•our own ofEdals shcmld lend nssktance to the Anthropo- 

metric ^Committee of this Association. The results hitherto 
: obtained ;have been of considerable importance^ and thoidfbr 
Brigium are \yell ahown in the monograph apd mai^ pf FfOf- 
Va^erkiDdel^e. These bring out a remarkable c^mt^htn^ween 
the Flemish nhd Uie Walloon ;^vinc«s x>f Beigbmi Aina tend 
strongly to provd the persistentty heredity chiwncter of 
evenrSUirilt pliyricat characters as the cc^onr of the hahr and 
the iris. 
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Poektt Registrator for Anihropdogical Purposes^ by Francis , 
Galton, M.A., F.K.S. — The author exhibited a small instrument 
a quarter, of an inch thick, four inches long and one and three , 
quarters wide, funiished with five stops, each communicating hy 
a ratchet with a separate index arm that moves round its own 
dial-plate. The registrator may he grasped and held unseen in 
either hand with a separate finger over each stop. When any 
^ger is pressed on the stop below it, the corresponding index 
arm moves forward one step. Guides are placed between 
the stops to insure the fingers occitpyhig their proper positions 
when the instrument is seized and used in the pocket, or when it 
is slipped inside a loose glove or other cover. It is possible by 
its means to take anthropological statistics of any kind among 
crowds of people without excitinj^bservation, which it is other- 
wise exceedingly difficult to do. The statistics may be grouped 
under any number of headings not exceeding five. If it should 
ever be thought worth while to use a registrator in each hand, 
ten headings could be employed. The instrument that was 
exhibited worked w ell, but it was the first of its kind, and might 
be improved. It was made by Mr, Hawkesley, surgica linstru- 
ment maker, 300, Oxford Street, London. The author also 
drew attention to the case with which registers may be kept by 
pricking holes in paper in different compartments with a fine 
needle. A great many holes may be priclced at haphazard close 
together, without their running into one another or otherwise 
making it difficult to count them afterwards. The mark is 
indelilMe, and any scrap of pajMir suffices. The necdk ought to 
project a very schorl way out of its wooden holder, just enough 
to perforate the paper, but not more. It can then be freely 
used without pricking the fingers. This method, however, 
requires two hands, and its use excites nearly as much observation 
as that of a pencil. 

Dr, Phcn(i, F.S.A,, F.K.G.S., read a paper On the Retention 
of Ancient and Prehistoric Customs in the jyr cnees* He said 
he could now repeat mote coi\fidcntly the peculiar features 
which indicate beyond question that the customs of the Gallic 
population of the South of France agreed, so far as they might 
juogc from their lithic monuments, with those who came farmer 
north and settled in Britain. On the crests and sides of the 
mountains on both sides of the Pyrenees, i.e. in Spain and 
France, arc found sepulchral arrangements of stones somewhat 
different to any distinctly recorded amongst our antiquities. 
Those consist of a number of circles adjoining each other ; in the 
centre of each is a cist with an urn, having bunit bones, and 
the form of the circle Is that of a wavy or serpentine cross. 
The quaint old customs of early Celtic life arc kept up all along 
the Pyrenees, but not in the towns, in the plains, or champagne 
country. One of these, which he described last year as still 
existing in Brittany, that of a wooden tally, in lieu of a bill or 
account, on which the baker marked by notches the number of 
loaves he supplied, and whicli attracted the attention of the 
President of tne section last year, was also existent in the 
Pyrenees. He purchased a baker’s bill at Perpignan a few 
months ago, and though not so rustic as that of Brittany, it 
approached more to our old Exchequer tally, and to the Welsh 
stick of writing described in “Bardos,” as well as to some 
elaborate and really wonderful calendars, still to be seen in the 
Cheetham Museum at Manchester, than to the rustic tally of 
Brittany. On crossing into Spain and prosecuting inquiries, he 
found the serpent or dragon emblem everywhere prominent, and 
even learned that the Tarasque, the ceremony of which is per- 
formed at Tarascon, in Provence, was a well-known dragon with 
the Spanish people. He was told that, though used as a popular 
diversion at jites, it had ala^ays a religious meaning. At Luchon 
living serpents arc consumed in the flamea The youths of the 
village had miniature cloven pines which they bum. Thetse they 
brandish while flaming, in serpentine curves, and cry loudly, 
“hilla-hilla”— pronounced But the Basque / often 

stands for Pj and If we used it here, we bad the old classic cry of 
the Bacchanals^ who with serpents in their hands rushed about 
wildly crying ^*Eva, eva,” The place where these cries are 
mostly practised has most remarkable sculptures of serpents. 
After the burning of the pine a rush is madel^ the more power- 
ful, and the burmng embers carried oft in their hands regardless 
of pain. Pieces arc then distributed to every househ^^ and 
kepi religiously during the year, as was the custom with the 
ancient Brilons. 

Mr, Thomas Plunkett contributed a paper On an 
Sittiment found abomi Jimsty-me Put hmmih the Surfeut of 
thi Pua in tho Coal Bog mar Bohot^ Cbwwfy Fermana^’^ 


This interesting discovery consisted of the remains of two log 
huts found in a primitive crannage. Flint implements, hano* 
made pottery, and other objects, but no metal or any kind, were 
found in connection with the huts, which, the author was of 
opinion, were formed before the age of bog pine, as no pine 
occurred below the level of the site on which the huts stood. 
The fact that twenty-one feet of dark, compact peat had ^own 
since the structures were formed was substantial evidence o? their 
great antiquity. 

Prof. Dawkins remarked that this discovery did not stand 
alone, but in connection with others showed that in various parts 
of Ireland we might look for log houses ;in this way, jwinting 
back to a series of ancient wooden houses which belonged to the 
Neolithic people. 

Prof. Rolleston read papers On the Stmeture of Round and 
Long Barrenvs^ his remarks being illustrated by a number of 
diagrams. Premising that one of his objects was to preserve 
barrows from being spoilt, and thus to prevent the destruction of 
certain links in the history of our species, he described the con- 
struction of barrows which he had explored, and urged the abso- 
lute necessity of very great care being exercised in such explora- 
tion, Speaking of urn burials in round barrows, the Professor 
briefly referred to the question of the cremation of bodies, and 
the idea of it. Why did the people burn their dead ? lie be- 
lieved the idea was thi,^ — tliat all savage races, when they had to 
deal with an enemy, [wcie exceedingly prone to wreak certain 
ignominies on dead bodies. Burning the bodies put it right out 
of the power of the enemy to do this, and the urn enabled people 
to carry away their friends who were so burnt. In time of pesti- 
lence it b came actually necessary for sanitary considerations to 
burn the dead, and it was only in time of plague or war that we 
found that cremation or burning became the order of the day, 
and that was readily explicable by the fact that men always did 
what they could on the princiidc of least action, because burning 
was a troublesome process. Any univcTsality of burning was 
explained by the fact that ancient [.history was simply one great 
catalogue of plague and pestilence and war and tne like. Of 
course he was an enemy to cremation, because it did a great defid 
of harm, preventing us from knowing what ^sort of people our 
predecessors were. Prof. Rolleston chronicled the finding in a 
liarrow of the Bronze period of a man laid out at full length, 
the general rule being that of burial in a contracted porition. 
As r^arded the date to be assigned to these things, he might 
give it as his opinion that no Roman ever used a bronze sword, 
nor crossed swords with an enemy using a sword of that material. 
As regarded the long barrows, that mode of burial stretched all 
the way from Wales to the Orkneys, and in them was found not 
a scrap of metal. His opinion was that the idea of the construc- 
tion or these barrows was taken from limestone mountain head- 
lands projecting into the sea, such as might be seen by a little 
trip in their immediate locality. The men lived in caves, and 
the idea for the place of burial was taken from the place of 
livii^, it being often found that a man made the house m which 
he lived his burial-place. 

A short discussion having taken place on Prof. RoUestoa’s 
paper, Dr. Sohaafhausen, of Bonn, exhibited the Neanderthal 
skull which was found in 1857, and which, he submitted, was not 
the skull of an idiot, but of a man of the lowest development. 
Prof. Rolleston ^reed that the man whose skuU it was was not 
an idiot, and said that the abnormal development In connection 
with it consisted in the frontal ridges. 

A paper by Miss A. W. Buckhmd On Sur^y and 
sHtion in Neolithic Times was read. Miss Buckland said it nad 
been proved by the late Dr. Broca that the system of trepanning 
prevailed in Neolithic times, and the paper was to iSow lie 
extent of the practice, the superstitions associated with it, mod 
its connection with the use of cranial amulets. The surgical 
operation known as trepanning consisted iu making an opening 
in the skull (thiefly of infants) iu order to cure them of certain 
internal maladies, and the individuals who survived were con- 
sidered to be endowed with properties of a mystic character. 

Broca stated that the custom died out witn the introduc- 
tion of bronze. Miss Buckland said the custom still existed 
among the South Sea Islanders^ the Kabyles of Algeria, vaeSi 
the mountaineers of Montenegro. The other papers read in this 
department were* On BusXnm Craniot by Prof, KoUestoti; 
73 w Saltim Mounds of Essue^ by Mr. H. Stopee ; 711 # AMiIsk, 
by Mr, W. St, C. Boscawen; FkrBior pesearchis on M# 
historic RAations of the Ba^lmia% Chtts^ cmd 
Characiertf and Languages^ emet CuUmt^ fay Mr. Hyde Qiidce % 
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The Mituniain Lapps^ by Licttt» G. T. Temple ; Nok cn a 
Chilian T^mtdus^ by Mr* J, H. Mad^e ; awl JnMa fhf Home 
4}f Gtmp&wdcr on Philological Evidence^ by Dr. Gustav Oppert, 

SECTION E.— G£oguaphv. 

The President read some letters of a very inlerestinp; character 
from Mr, Joseph ^omson, received the Royal Geographical 
Society's East African Expedition, 'Hie following arc imssagcs 
from this correspondence : — 

^‘Karema, or Musamwira, Eakc Tanganyika, 
**March27, 1880. 

** I have failed in my attempt to reach Jendwc by way of the 
Lttku^ and Kabuirc. I left Kaseuga (or Mtowa) on January 
19, with all the confidence of a young lion which had not yet 
known a reverse, and six weeks after I returned to the same 
place as meek as a lamb. From the very first I had great 
diificulties with the men, as they believed I was taking them to 
Nanguema, where they would be eaten up. They tried every 
means in their power to throw obstacles in my way and retard 
my movements, two of them deserting near Meketo, and the 
others threatening to do the same, I'or six days I continued my 
course along the Lukuga, in spite of their opposition, but I was 
tlxen obliged to give in. It flows in a general west-north-west 
direction to that place, and then about west into the great 
westerly bend of the Congo, all the way through a most charming 
valley, with hills rising from 600 to 2,doo feet in height. Above 
the lake the current is extremely rapid, and quite unnaviguble 
for boats or canoes of any description, owing to the rapids and 
rocks. From Makalumbi I crossed the lAikuga into Vfrua, and 
struck south-west for the town of Kiyombo, who is the chief of 
all the Warna on the eastern side of the Congo,” ** We reached 
Mtowa on March 10, destitute of almost everything. To my 
delight, however, I heard that Mr. Hore was expected every 
day on his way by canoe to the south end of the lake. On the 
23rd wc started, crossed the lake to Kungwe, and reached 
Karewa on the night of the 26th. As wc neared the shore, we 
were hailed by the jolly voice of Capt. Carter, whom we found 
gun in hand and bursting with stories of his wonderful adven- 
tures in sport and war, keeping us fixed on our seats all niglit 
in his tent m he launched mem forth. We went over to 
visit the Belgian international parly at their temporary quarters 
to-day. Capb Carter had his elephant ready to take us ;across 
the marsh, Karcma is one of the most extraordinary places for 
n station that could be found on the lake — a wide expanse of 
marsh, a small village, no shelter for boats, only shallow water 
dotted with stumps of rock, no room to be got, and natives 
hostile ; far from any line of trade. The party have commenced 
building forts and walls, digging ditches in regular military 
fashion. At tabic there sat down an Englishman, an Irishman, 
a Scotetoan, a Frenchman, a Belgian, and a German, repre- 
senting five expeditions, and you will doubtless be pleased to 
learn that of all these (thanks to yourself) the Scotchman, though 
the smallest, and having to travel through entirely new country, 
had been the most successful of all. After leaving Karema we 
had a moderately good voyage across the lake to Jendwe, at 
which we arrived on April 7.'*^ ** Passing round the south end of 
Tanganyika along the shore as far as the mouth of the Kilaml>o, 
then striking about N.N.E, through Ulungu and Fipa, we 
reached by easy ascents the town of Kapufi, situated in lat. 8® S. 
and long, 32* 25' E. Best of all, however, while at this place, I 
h^ the honour to settle the problem of Lake Plikwa, or rather 
lakwa, and give it some shape and place in our maps. It has 
run itself in the hearsay accounts of successive ^travellers into 
wious protoplasmic shapes, and, wilbo'-the-wisp like, danced 
about on the map to the tunes of various geographers. I, of 
coiw, saw only a part of it, but from aU I couH gather it must 
^ fifteen to twenty in 

of MakapnJi. in a deepdepres- 
skm of the UmhOan^pa Mourn A large river called the 
Ml^ which rises in l^wendi, and which by its tributaries 
the grater of Khoam^ and Fipa and lOl Mpimbwe, 
friHs into It, 1 can almost say with certainty that it has no outlet, 
nertainly not any towrn^ west The KUambo rises near 
1 surprised pleased to find that my bearings 
andastimaM Wtf down on my sketch map every 

two days, hadact^ me one or two .miles of 

Tehtorn as Udd down by Speke and Cameron, I can har^y, 
ItbweWf cftU it anything but a carious coincidence.** 


The colleagues of Major Serpa Pinto in the Portuguese expe- 
dition to West Central Africa (Capt. H. Capello and Lieut. R. 
Ivens) were w'ormly received in the Geographical Section. They 
had thorouglily explored the elevated watershedii of Bihe. 
Major Serpa Pinto went on his famous journey towards Mozam- 
bique, and Messrs. Cai^ello and Ivens struck towards the north - 
cast, nearly reaching Congo. They descended tlie great tributary 
of the Congo till they reached more than 6J'’ S. lat., where there 
is a great forest-belt inhabited by tribes of hostile and ferocious 
negroes. Not far from the shores of this river there dwells one 
of the most powerful potentates of this part of Africa, but the 
country is very unhealthy, and the people inferior in every 
respect to the Highlanders of Bihe. The President and Sir 
Henry Barkly and other members of the Section congratulated 
the Portuguese on their renewed geographical enterprise, and 
acknowledged in particular the indebtedness of geography to 
the explorers, from one of whom (Lieut, Ivens) the Section had 
heard an account of their travels, 

Mr. Lawrence Oliphaiit described the results of his recent 
travels cast of the Jordan, and particularly of his visits to 
labyrinthine subterranean cities. The object of his visit was 
described as that of selectuig country for colonisation, and he 
reported that there was much pasture, wooded,, and arable land 
capable of the highest degree of development. 

Mr. Butler proj>osed a scheme for su implying pictorial aid to 
geographical teaching. The travels of a Jersey gentleman, Mr. 
W. Mesny (who was so useful to Capt. Gill in his journey across 
China), up the Canton River, and Mr., Carl Bock’s account 
of his exploring cxperlition in Borneo for the Dutch- Indian 
Government, were other subjects before this Section. 

Col. Tanner read some interesting Notes on the Dara Nur^ 
Northem Afghanistan^ and its Ink<d)itants^ He described the 
inhabitants of the Dara Nur valley as differing little in appear- 
ance from the Afghans, ** ITieir features are softer, and they are 
more trustw'orthy and leas given to fanatical outbreaks than the 
Pathans, and though they continually fight among themselves, 
they have never given us trouble in Afghanistan. The forts of 
the Dara Nur were similar to those of the Jcllalabad plain, and 
the interior arrangement the .same. I'he people still retain the 
custom of sitting on stools, and, as a rule, arc not at home when 
.squatting on the ground. Among the Kohistanis and Kafirs 
stools are in general use. ” Then followed a description of a 
people residing in the upper part of this valley called the Chu- 
gams. ** They live in the highest habitable parts of the Kund 
range. East and west they are hedged in by the powerful race 
of Safis, their hereditary enemies, and peace is seldom known 
lietwcen them. The appearance of a Chugaui is quite different 
from that of an Afghan or a Dar Nuri. He is shorter in stature, 
and has more pleasing features. The Chuganis are the only 
Mohammedans t know who allow to the women perfect and un- 
constrained freedom. Young and old, married and single, they 
go about as they do in Euroi)e, without any of the false modesty 
of the ordinary Indian and Afghan females. The wife of my 
host and her daughters used to ask me every morning how I 
fared, and became at last quite friendly. In one other place 
only have I been allowed to converse without restraint with the 
women, and that was in a remote and wild part of the Brahti 
country, where raollahs are unknown and the tenets of the 
Prophet but imperfectly understood. The Cliugani young 
lady takes a pride in her appearance. .... The town 
of Aret is one of the most remarkable collections of houses 
I have ever seen. It is built on the face of a very steep 
slope, and the houses, of which there must be 600, are ranged 
in terraces one above another, P'rom the roof of one of the 
lower ones I gazed with astonishment at a vast amphitheatre of 
carved wood, there being in sight thousands of carved verandah 
posts, and tens of thousands of carved panels, with which the 
upper storeys of the houses are constructed. These panels, 
wmch are arranged similarly to the shutters of Indian shops, 
are ornamented with every conceivable variety of carved pat- 
terns. The carving completely covered the woodwork of the 
upper storey of every house. , , . , From one of the numerous 
native visitors I bearo much about the Sana Kafirs, with whom 
the Kordar Chummis carry on mudi traffic. The Uttle-kdown 
people whom the Afgh^s are pleased to call Kafirs are 
now confined to a tract bounded on the north and north- 
west by the Hindu-Kush, on the east by the Hindu 
range, and on the south and south-west by the Knnd. 
range, and by the I^Kman. The tribes are very nume- 
rous, and speak many different languages. The great tribe of 
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the Katawss live in a country sufficiently open and level to 
of tieir becoming good horsemen* The Satnus number 
$cmie five or six hundred fiunilies, and live at the upper end of 
the Tech Dora. They ore described as a merry peopl^ ^ven 
much to dancing, singing, music, and wine-bibbing. At ‘their 
meals they sit in a circle and eat sedately, and with uignity, the 
silver wine goblet placed in a stand convemcntly near wing 
passed round the company from time to time. They shake 
hands in the English fashion. The women tie up the hair with 
a silver band. Long massive silver chains presented by the 
tribe are worn over the shoulders, of warriors who have 
deserved well of their clan. Their religion is i^lmple j the men 
invoke the aid of their gods in battle, vowing offerings if they 
are successful in the fight, and these offerings are stored up in 
the temples. The Kafirs are being continually encroached upon 
by the surrounding Afghans. Raids on a large scale are con- 
stantly made into their mountain yalleys, partly to secure the 
women as slaves, and partly by fanatical Mohammedans on 
religious grounds.’^ 

A Visit to the Galapagos hlauHs in H.M.S, ** Tntmph^ 
iS8o, by Capt. Markham. ~ Capt. Markham gives an 
account of- a visit he paid to the Galapagos Islands onboard 
H.M.S. 7 Ymmph^ in the beginning cf the present year. The 
Admiralty chart, compiled from a rough survey made nearly half a 
centui7 ago, is not very accurate, so that it was not safe for 
a large ironclad like the THntnph to extend the cruise in the 
numerous channels between the islands. Her visit was therefore 
confined to Tost Office Ray in Charles Island, and the paper 
records the observations that were made during several inland 


excursions. 

The Galapagos islands, being 600 miles from any other 
land, have a peculiar fauna, and Capt. Markham devoted all 
the time at his comumnd to ifxe collection of liirds, skins, insects, 
and shells. Those specimens have beeji placed in the hands of 
Mr. Salvin, and it is anticipated that they will form an addition 
to our knowledge of the natural hiidory of this isolated 
archipelago. 


In our report of Mr. Weldon’s paper, read before the Chemi- 
cal Section of the British Association, it is stated Molecular 
heats of formation of elements of the same group divided by the 
atomic volumes of the electro-negative elements give numbers 
either identical with, or bearing some simple relation to, each 
other/* This should read Molecular heats of formation of 
rompoHHils of positive elements of the same group with the same 
electro-negative element, divided by the atomic volumes of the 
positive elements, give quotients either identical with, or bearing 
some simple relation to, each other. Thus ; — 

Mol. heat of formation of Mol. heat of formation of 
PbCljt, Fb Br„ Pbl.^, FbO , Cnj^ Cla, CuaBr, , Cugl g, and CUaO 
Atomic volume of Pb * Atomic volume of Cu 
: I X : I. 


been burled in ifi78j a small endosnre was fomed, and four 
sheep put in it ; In anoi^er enclosure, a short way off {3tn, or 
4m. }• four. otW sheep*. In seven days one of the rormer 
set died of the dhtease ; none of the latter set were affected. 
(Germs of eharbon hod Ijeen found on the ground over the 
buried cow, but not a few metres off.) M. Pasteur differs from 
M. Toussaim*s opinion that acute sei>tic9amta is identical with 
cluckcn cbolerai-^M. Bouley gave some account of recent ex- 
periments of M. Toussaint, apparently showing the efficacy of 
preventive inoculation of sheep and rabbits against charhm by 
his mctho<l. He hopes that once preventive inoculatitm Ims 
become practical, it will be possible to make, not races, but 
generations, refractory to the disease, by inoculating the mothers 
during the last jicriod of gestation, — Planet {217), discoveired by 
M, Coggia at the Observatoi7 of Marseilles, on August 30, 
1880, by M. Stephan. — On the port taken by Claude Jouffroy in 
the history of the applications of steam, by M, de Lesseps. This 
refers to a regret expressed by the granddaughter of the inventor 
that M. de Lesseps bad not, at the inauguration of Papin's 
statue, recalled tlie services of Jouffroy, who, in 1783, invented 
the pyroscaph, Which steamed on the Saone sixteen months, 
making two leagues per hour. M. de Lesseps hod thought it his 
r 6 le only to recall the inventions anterior to Papin, and those of 
Papin himself. — The enemies of the galUcolar phylloxera, by 
M. Coste.— Observations of solar protuberances, faculx, and 
spots, during the first half of 1880, by P. Tacchini. The increase 
of solar activity is evident. The observations as to distribution 
agree avcU with those of previous quarter*?, Tlie nioximuta of 
frequence of groups of faculce is nearer the equator than that of 
protuberances. There are more groujss of faailx in the north 
than in the south hemisphere (nearly double the number) j the 
protuberances arc equally distributed in the two hemispheres. 
The maximum of frequence of spots and facukx* is |n*oduced in 
the same zones in the tw’o hemispheres. — On the law of magneto- 
electric machines, by M. Joubert. — On the variations of fixed 
points in mercury thermometers, and on the means of taking 
account of them in estimation of temperatures, by M. Penict. 
He cotifirnis M. Crafts* views, and gives a formula for calculating 
the minima of zero, &c. He states that he can restrict to of 
a degree for several hours the variations of zero In a thermo- 
meter whose zero has imdei^one a depression of ©“‘S C. after 
determination of the 100® point.— On borodccitungstic add and 
its salts of sodium, by M. Klein.— Inoculation of the rabbit 
with glanders j destruction of the virulent activity of the matter 
of glanders by desiccation ; transmission of glanders by inocula- 
tion with the saliva, by M. Galticr. lliis points to the possi- 
bility of healthy cavalry horses being contaminated by drinking 
from the same trough with horses in which the disease present 
in a latent state. M. Larrey called attention to n disease that vras 
once very common in th« army, where soldiers ate out of a 
common porringer ; it is an inflammatory and uloeroiH affection 
of the mouth. The disease dl«5appearecl after the in'actice was 
given up in 1852. 
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THE PHOTOPHONE 

E arly in the summer of the current year it was 
announced in the columns of Natore that Prof. 
Graham Bell had made a discovery which, for scientific 
interest, would rival the telephone and phonograph, and 
that he had deposited in a scaled packet, in the custody of 
the Smithsonian Institute, the first results of his new 
researches ; that announcement has now received its 
due fulfilment in the lecture by Prof. Bell to the Ame- 
rican Association for the Advancement of Science, on 
Selenium and the Photophone, which will be found 
on another page. In spite of those who ingenuously 
attempted at the time of our announcement to fore- 
stall Prof, Bell and to discredit the idea that he had 
done anything new, the discovery, which he has now 
published, is a startling novelty. The problem which 
he has attacked is that of the transmission of speech, 
not by wires, electricity, or any mechanical medium, 
but by the agency of light. 1'he instrument which em- 
bodies the solution of this principle he has named the 
Photophone. It bears the same relation to the telephone 
as the heliograph bears to the telegraph. You speak to 
a transmitting' instrument, which flashes the vibrations 
along a beam of light to a distant station, where a 
receiving instrument reconverts the light into audible 
speech. As in the case of that exquisite instrument, the 
telephone, so in the case of the photophone, the 
means to accomplish this end are of the most ridi- 
culous simplicity. The transmitter consists of a plane 
silvered mirror of thin glass or mica, Against the 
back of this flexible mirror the speaker’s voice is 
directed ; a powerful beam of light is caught by a lens 
from the sun and directed upon the mirror, so as to be 
reflected straight to the distant station. This beam of 
light is thrown by the speaker’s voice into corresponding 
vibrations. At the distant station the beam is received , 
by another mirror, and concentrated upon a simple disk 
of hard rubber fixed as a diaphragm across the end of a 
hearing-tube. The intermittent rays throw the disk into 
vibration in a way not yet explained, yet with sufficient 
power to produce an audible result, tluis reproducing the 
very tones of the speaker. Other receivers may be used, 
in which the variation in electrical resistance of selenium 
under varying illumination is the essential principle. 
The experimental details have been worked out by 
Prof. Bell in conjunction with Mr. Sumner Talnter. 
They have discovered that other substances beside 
hard rubber, gold, selenium, silver, iron, paper, and 
notably antimony, are similarly sensitive to light* This 
stngulm production of mech^acal vibrations by rays 
of light is even mort tnystwions t than the produc- 
tion of vibrations in iron and steel by changes of 
magnetisation. It was indeed this Jotter fact which led 
discoverers to suspect the anak^us . phenomenon of 
photophonk sensibility in aeknium and in other sub- 
stances. Hitherto, in ofrthe mare optical 

difficulties of maimging the beam of distance 

to ?which sounds ;have been a<nua% by the 

Ptotop^one is less than a quarter of* but there is 
VoL. xxn.-“No. 569 


no reason to doubt that the method can be applied to much 
greater distances, and that sounds can be transmitted 
from one station to another wherever a beam of light can 
be flashed ; hence we may expect the slow spelling out of 
words in the flashing signals of the hcUograpll to be 
superseded by the more expeditious whispers of the 
Photophone, 

We congratulate Prof. Bell most sincerely on this 
addition to his well-won laurels, and venture to predict 
for his photophone a great, if not a widely-extended, 
future of usefulness. SiLVANUS P. Thompson 


THE GEOLOG r OE LONDON 
Guide i() the Geology of London and ihe Neighbourhood. 
(An Explanation of the Geological Sut^iuy Map of 
London and its En 7 nronsl' and of ihe Geological 
Model of Lomion^ in the Museum of Practical Geology 1 ) 
By William Whitaker, B.A., F.G.S. Third Kdition. 
(London : Longmans and Co. and Edward Stanford, 
1880.) 

S INCE the appearance of the secon<l edition of this 
most useful little work, some valuable additions have 
been made to our knowledge of the rocks which underlie 
the London Basin. The deep borings at lYunford, near 
Cheshunt, and at Ware, which were exccv\tcd by the New 
River Company in 1879, have furnished new data to 
geologists for determining tlic position and characters of 
that great underground ridge of palarozoic rocks, the 
probable existence of which was so long ago indicated by 
Mr. Godwin “Austen. This underground ridge of paknozoic 
rocks has now been reached in no less than six borings, 
those of Kentish Town, Harwich, Crossness, Meux’s 
Brewery, Turnford, and Ware. In four of these cases 
the age of the rocks which have been found unconform- 
ably underlying the Cretaceous strata is placed beyond 
question, by the discovery of the well-preserved and 
characteristic fossils, lists of which have recently been 
published by Mr. Etheridge. At Harwich the cores of 
dark-coloured indurated shale yielded PosidoniWy which 
proved that the rock belongs to the lowest part of the 
Carboniferous system; at Meux’s Brewery and at Turn- 
ford the purple shales yielded the characteristic fossils 
of the Upper Devonian ; while at Ware cores were 
brought up crowded with the well-known fossils of the 
Wenlock shale. 

But in the case of the Kentish-Town and Crossness 
borings no fossils have been detected in the cores of rock 
brought up from the infra-cretaceous rocks, and in these 
cases geologists have had to fall back upon the far less 
satisfactory evidence afforded by their mineral characters. 
Under these circumstances there has arisen considerable 
diversity of opinion as to the age of red, mottled, and 
variegated strata which have been reached in these two 
borings. While Prof. Prestwich is inclined to refer the 
rocks in both cases to the Old Red Sandstone, the officers 
of the Geological Survey are in favour of regarding them 
as belonging to some part of the New Red Sandstone or 
PoikOitic, Mr. Whitaker has so well stated the objec- 
tions to the view that the rocks at Kentish Town and; 
Crossness am of Old-Rcd-Sandstone age, that we cannot 
do better than quote what he says upon the subject 

nwty here remark that there is a stro:^ reason. 
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against the classification of the bottom beds at Kentish 
Town and Crossness with the Old Red Sandstone, which 
seems to have escaped notice. Having the series unmis- 
takably present in the Devonian type at Cheshunt and at 
Meujc^s, it would be strange indeed were it to occur in its 
wholly distinct Old Red Type at Kentish Town, between 
those two places, and at Crossness, not very many miles 
from the latter of them ! I believe that no such thing is 
known to occur anywhere ; the two types of wliat is gene- 
rally taken lo be one great geological system being limited 
to separate districts, and not occurring together.'^ 

There is one other point upon which Mr. Whitakcris 
views as expressed in the work before us are well worthy 
of the attentive consideration of geologists. On p. 20 he 
remarks 

has been said that although, from the cores brought 
up from some of the deep borings, wc can estimate the 
angle of dip of the rocks, yet for calculations as to the 
probable extent of any of these rocks, and as to where 
other rocks may be expected either to come on above or 
to rise up from beneath them, it is needful to be able 
also to approximate to the direction of dip. I am led to 
think, however, that this is really of less importance than 
at first sight seems to be the case j for juaging by what 
we generally sec of the older rocks in districts where they 
are at the surface, they are much subject to disturbances 
and are thrown into great rolls or folds, so that whilst at 
one spot dipping north, near by they may turn over and 
dip south. We find, loo, in the coal-fields of Belgium 
and of the north of France frequent evidence of sharp 
folding, and indeed of inversion of these older rocks 
underneath the even and almost undisturbed Cretaceous 
and Tertiary beds. I think therefore that were we able 
to find the direction of the dip of the rocks in any of our 
deep wells it would be unsafe to argue from that alone as 
lo the probable succession of the beds in any direction 
for a considerable distance,” 

Mr. Whitaker’s suggestions as lo the direction in which 
it might possibly be of use to search for the Coal measures 
in the south-east of England arc offered with a cautious 
reservation which is highly to be commended ; it is 
evident, however, that he agrees with Mr. God win- Austen 
and Prof. Prestwich in the opinion that the southern 
suburbs of London and the line of the North Downs 
afford the most promising fields for future research. It is 
greatly to be regretted that no attempt has been made to 
obtain the necessary means, cither from public funds or by 
private subscription, for carrying out this most interesting 
experiment. 

It is not only in connection with his account of the 
great underground ridge of pala::o2oic rocks that Mr, 
Whitaker has been able lo make valuable additions to this 
work. His account of the chalk and the boulder clay 
have been supplemented by some remarks giving the 
reader an idea of the latest views which have been pub- 
lished concerning the mode of origin of those forrnatioiis. 
To students of Tertiary geology Mr. Whitaker’s remarks 
on the pebble-gravel round London will prove interesting, 
while archceologists will find a valuable record of the 
discovery of a canoe (now placed in the British Museum) 
in the peat cut through in the works of the Victoria-Docks 
Extension. 

This admirable guide to the geology of London is 
published at the low price of one shilling, and the demand 
which has already produced the exhaustion of two editions 
ought surely to convince the authorities of the Geological 
Survey that it would be wise of them so to curtail the 


expenses of publication in the memoirs which they issue, 
as to permit of their being sold at equally reasonable 
rates. 


PROF. A. GRAVES BOTAN/CAL TEXPBOOK 
The Botanical Text- Book (Sixth Edition)* Part I.— 
Structural Botany^ or Organography on the Basis of 
Morphology y to which is added the Principles of Tax- 
onomy and Pkyiography, and a Glossary of Botanical 
Terms. By Asa Gray, LL.D., &c., Fisher Professor 
of Natural History (Botany) in Harvard University, 
(New York and Chicago : Ivison, Blakeman, Tayler, 
and Co., 1879. London : Macmillan and Co.) 

near prospect of a visit frotn one who has for 
upwards of a quarter of a century held the undis- 
puted position of the first botanist in the New World, 
both as a teacher and a writer, reminds us that his last 
and in some respects the most important of his many 
valuable publications, the “ Botanical Text-Book,” has 
not yet been noticed in this journal. 

Prof. Asa Gray is the author of various elementary 
works upon the science be has so long cultivated and 
taught, some adapted for the old and some for the young, 
unequal in every respect except that of merit and ad- 
mirable adaptation to their several purposes. Such are 
his “First Lessons in Botany,” which contain just so 
much as is necessary to obtain such a knowledge of the 
botany of flowering plants as will enable a student to 
ascertain their names and affinities by the use of the 
ordinary descriptive manuals ; his “ How Plants Grow ; 
a Simple Introduction to Structural Botany,^’ which is 
the most lucidly written work of the kind known to us ; 
his “ Lessons in Botany and Vegetable Physiology his 
“ Manual of the Botany of the Northern United States 
and, above all, his How Plants Behave ; an Introduc- 
tion to a Study of the Habits and Movements of ^Plants, 
adapted for the Young,” which is a marvel of good 
arrangement and clear expression, whilst the subject is 
rendered in the highest degree attractive to both old and 
young. 

These and other elementary works on botany are, 
though sold by thousands in the United States, com- 
paratively little known on this side of the Atlantic. The 
same cannot be said of a more comprehensive work by 
the same author, written for more advanced students, 
and as a book of reference for the working botanist, 
namely that which heads this article. The “ Botanical 
Text-Book ” appeared so long ago (as a first edition) as 
1842, and immediately took rank as a first-class educa- 
tional work in all English-speaking countries, and from 
that time to the present, during which the five editions 
which have appeared, being always brought up to date in 
point of matter, have been successively recognised by 
professors in British universities as the best introduction 
to botany extant in the language, and recommended 
by many to their pupils as the one they should use* 

In all the five editions all the branches of botany have 
been treated of under the beads of Structure, Physiology, 
and System ; but the twenty-three years that have elapst^ 
since the appearance of the last edition haVe so greatly 
enlai^ed our knowledge of the physiology of vegetables, 
and of the vast assemblage of plants known as crypto- 
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gamic, that these subjects can no longer be treated of pari 
passu with the structural, if this latter is to be brought up 
to the present state of knowledge in a work of the scope 
and design of the author's “ Text-Book,” This has deter- 
mined Dr, Gray to enlarge the scope of his work, to 
retain the authorship of one volume, which is de- 
voted to Morphology, Taxonomy, and Phytography, 
re-writing these throughout, to assign another upon 
Vegetable Histology and Physiology to his colleague. 
Prof. Goodall ; a third, which will be an Introduction to 
Cryptoganious Plants, to another colleague, Prof. Farlow; 
and to complete the series by a fourth, from his own pen, 
on the Morphology and Classification of Flowering Plants, 
their Distribution, Products, &c. 

Thus, when complete, wc shall h'lve from the most 
eminent botanical professors in the New World as compre- 
hensive an introduction to the study of the Vegetable King- 
dom as the nineteenth century is likely to produce. 


Ol/I^ BOOK SHELF 

Li^hi and Heat ; the Manifestations to our Senses of the 
Tnvo Opposite Forces of Attraction and Repulsion in 
Nature. By Capt. W. Sedgwick, R. E. (London ; 
Hodgson and Son, 1880.) 

Thk reviewer who says what he thinks is sometimes 
thought unkind. The author’s paradoxes require no 
commentary but themselves to be duly appraised by 
scientific readers. 

“The explanation of the fact that a spot of light is 
seen alike when pressure is applied to the outside of the 
eye, and when a single ray of light passes into the eye, is 
that the ray of light really makes itself manifest to our 
sense of vision by exerting a pull upon the retina of the 
eye ... it follows, of course, that light is a pulling or an 
attractive force, and is therefore opposed to heat, which, 
as is well known, is a pushing or repulsive force.” 
(Pp. r4 and 15.) 

“ Light consists of a large amount of the attractive 
force, mixed with a small amount of the repulsive force. 
Heat, on the other hand, consists of a large amount of 
the repulsive, with a small amount of the attractive 
force.'^ (P. 28.) 

“ We have in the growth of plants and trees a beautiful 
exemplification of the action of heat and light as expan- 
sive and attractive forces. The young shoots are extended 
by the expansive power of heat, and then the attractive 
power of light comes into play” . , . (P, 38.) 

“ It may be objected that gravity cannot be the same 
force as light, because, if it were, it would be greater by 
day than by night.” (P, 42.) 

“ There is ample evidence all about us to testify to the 
fact that light is an attractive force. Indeed we our- 
selves bearwitfuss to the fact by our fondness for fireworks 
and illuminations^'' ... (P. 38.) 

“ Light being the manifestation, in the free state, to 
our senses of the attractive or cohesive force ... the 
fact that the production of light is made the fiirst act in 
the creation of the world, in the account given us in the 
Book of Genesis, becomes intelligible,” (P. 42,) 

“ I ask for no other favour, ana for no mercy,” (P. 3.) 
We believe we have sufficiently compUed with the 
gallant captain's request, S. P. T. 

The Land and Freshwater Shells M Ike British Tsles^ B y 
Richard Rimmer, F,L.S, (London: David Bogue, 
1880.) 

This unpretending and well-written volume is dedicated 
to the artisans, with many of whom, especially in the 
North of England, the subject is very popular. The 
dedication qualified, vis. : To those of my country- 


men among the working classes who wisely employ their 
leisure hours in the pursuit of useful and elevating know- 
ledge, with the hope that others among their ranks may 
be induced to forsaae the paths of profitless and degrading 
dissipation.” William Edward, the Banff shoemaker, is 
(thanks to Mr. Smiles) a celebrated example of the more 
intelligent workman ; and we know of others who, how- 
ever, *'carent vate sacro.” The book is very readable : 
it gives an excellent account of the habits of oiu* land and 
freshwater mollusks, as well as of their various habitats, and 
it is not burdened with any synonymy or useless aliases. 
It is founded on Dr. Gwyn Jeffreys’ “ British Conchology.” 
But the present work has a drawback. Eight out of the 
eleven plates give photographs of the shells, which are 
produced by the “Albertype” process; and the figures, 
especially of the smaller species, are so blurred or 
smudgy as to be almost undistinguishable. Plate X. is 
very good, representing magnified views of the British 
species of Vertigo. There is a useful glossary. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressea 
by his correspondents. Neither can he undertake to return y or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communications.^ 

[The Editor urgently requests eorrespofulefils to keep their letters as 
short as possible, jlu pressure on his space is so great that it 
is impossible otherwise to ensure the ap^rance even of com* 
munkaiions containing interesting ana novel facts.l 

Novel Celestial Object 

The search for planetary nebulae, described in Nature, 
vol. xxii. p. 327, was continued for several evenings without 
revealing any new object, although it is estimated that the 
spectra of about 100,000 stars were examined. On the evening 
of August 28 an object entered the field w’hich presented a faint 
continuous spectrum with a bright band near each end. Clouds 
interfered and barely permitted an klentification with Oeltzen 
17681, ora position in i88oof R.A. tSh. im. 17s., Dec. ^ 21® 16'. 

This object might be mistaken for a temporary star like that 
In Corona in 1863, and the bands assumed to correspond to the 
hydrogen lines C and F. This view is contraverted by the 
permanency of the object which was observed by Argclander in 
1849, and at the Washington Observatory in 1848 and 1849. 
In all these cases its magnitude was estimated as 8, or very 
nearly its present brightness. No variation of light was detected 
between August 28 and September i. The star Oeltzen 17648 
precedes it very nearly a minute, and is only four minutes norths 
so that their light can be easily compared. As they are nearly 
equal, a slight change would be quickly recognised. 

A further examination of the spectrum showed that the less 
refrangible band is near D, and the other between K and G. 
The images of both, but particularly of the second, are much 
elongated by the prism, showing that they are bands, and not 
lines. The limits of wave-lcngtn of the first band are approxi- 
mately 5,800 and 5,850 ; those of the second, 4,670 and 4,730, 
A band at 5,400 and some other fainter bands were also sus* 
pected, but their existence is not certain. 

The discovery of this object greatly increases the difficulty of 
distinguishing between a star and a planetary nebula. If the 
disk is used as a test, the first object described in the paper re- 
ferred to above might easily be taken for a star. If we dcfitie a 
nebula by its spectrum of bright lines on a faint continuous 
spectrum, the object now under consideration becomes a nebula. 
Whether it is a mass of incandescent gas resembling a nebula in 
character, but not in constitution, or whether it is a star with a 
vast atmosphere of incandescent gas of a material not as yet 
known to us, are questions which cannot yet be decided. 

Cambridge, U.S., September 2 Edward C. Pickering 

Experiments on the States of Matter 

The exploration of the new r^on which 1 have lately opened 
tip has lea to so many results with both scientific and technical 
bearings that I have been unable to leave this city for sometime 
to attend any scientific meetings, and I would beg leave, with 
your kind permission, to make, through the memtun of your 
valuable columns, a few remarks on some recent scientific work. 
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, ;^e qiiite indcpeudent confinnatlon of my di^ove^r of 
liimVoJf liquid state* given in a letter in Nature, voL aadi. 
jbl 455, by my old eoUcague^ JD^:,, Carneilcy, helps to dispel tbe 
rafi'of lift intCTmcdtoe stat^ abbV^b we critical jKiint, and odn* 
jfirti^'iiein thi^tbis of the term ** gas** for nil fluids above tneii^ 
critical temperatures in ipeaking 0? the ** solubility of solids in 
TIw feirnV vapour iihould only be applied to an adr^rm 
fluid wbkii bypresbufo alone can be reduced to the solid or 
UqbldUtaite, and above the critical temperature this cannot be 
de(Ue* As yet I have no evidence that vapours so defined are 
]^e of dissoJvmg solifls, and this negative property may help 
to form a definition of that division of matter. As Dr. Camelley 
does mot meution the coincidence of our researches, perhaps yem 
whi permit me to quote from our respective papers. Dr^ Car- 
n^Uey says:—t. **In order to convert a gas into a liquid, the 
mufit be a certain; point (termed by Andrews 
the substance), otherwise no amoufit 
of prcbsiire is capable of liquefyinff the gaa." 

As far back ns May 24 I wrote C* On the State of Fluids at 
their Critical Temjjeraturcs,’* Roy. Soc. No. 205, 1880) 

The same results were obtained as before. When the tempe- 
rature was below the critical point, the contents of the tube were 
Uqvud, and when over that temperature the reaction was always 
gaseous, notwithstanding the variations of pressure, 

, , ** I think we have in these experiments evidence that the li^iuid 
state ceases at the critical temperature, and that pressure will not 
materially alter the temperature at which the cohesion limit 
occurs/’ Dr, Carnelley will find the whole of my paper devoted 
to an experimental demonstration of what he has now deduced 
from his experiments. The paper was written with the title, 
*‘On the Cohesion Limit,” but by the advice of Sir William 
Thomson, to whose great kindness in helping me wdth advice 
and information I am much indebted, I altered the title until I 
had the whole field explored. This 1 have since done, and have 
complctciy established the ‘ ‘ cohesion limit *' for all liquids— that 
for homogeneous liquids being an isotherm starring from the 
critical point. My jiapci* being a very full one has taken much 
time and work, and tbe corrections for over a thotisand experi- 
ments will take rnc some lime yet. Prof. Stokes (whose kindly 
interest and encouragement have greatly UghteneQi my labours) 
has been kept informed of my prop*ess, and is cognisant of the 
work I have done in t^his direction. Dr. Carnelley*s second 
conclusion is also very interesting, especially when applied to 
water; but surely wc are not to understand tliat the solid icc 
was hot throughout, or that, if a thermometer had been imbedded 
in the ice, it would have risen. Although the vessel be red hot, 
the ice need never be allowed to melt, but made to j^s directly 
into vapour, and yet Us temperature reiqRiu o* rill it has been 
entirely volatilised. 

I notice from your report of the British Association that Sir 
William Thomson calls attention to Cagniard de Latour’s method 
of showing the critical stale of a liquid by sealiug the requisite 
^irpportion of liquid in a stout tube and heating it in a bath. It 
should not be forgotten that, although to Dr. Andrews un- 
doubtedly belongs the credit of establishing the definite finish of 
the boiling-line and Uie apparent continmty of t|ie liquid and 
gaseous states, to Baron Cagniard de I.atouf belongs the 
mscovery of “I’ctat narticuUer** where the lk|uid state ends, 
Latour’s method, although often used by Mr. ^Logarth and 
myself, is not convenient for purposes of research. The method, 
your report goes on to say, was criticised by Trofi, W. Ramsay, 
in what spirit wc are not Informed, but Dr. Rajns^ added that 
he had found an npj>aratus in which a screw was employed (0 
produce increase of pressure instead of using the expansion 
of the liquid itself. Dr. Ramsay, however, did not say 
whether the apparatus he had found was that invented by Mr. 
Ifogai*th and myself, and described by us in Roy. Soc., 
No. 201, iSSo, in whidi india-rubber in a hollow cap is made 
by compression to yield a perfectly tight joint and to answer also 
for a screw when protected by a faciiig of leather. Dr. Ramsay 
visited my laboratory, and had the apparatus taken down and 
fitted up before his eyes, and with my permission had ah appa- 
ratus made. The use of the compresseoi india-rubber for obtain- 
ing the requiritQ close fitting constitutes the important feature of 
my apparatus ; the employment of iron for constructing the 
Vessel ejttabline experimenters to dispenae with the use Of two 
Ikiuids as in Andrews* appafatu«--'rtiercury bein^ used alone. ' 

I have made some little tirogtc^ wlm the constructldn Of 


vessels to withstand pressme at high temperatures, and i 
in a few weeks (when 1 have prospect of,, lefatire) to canfy 


ctystafliiation exparimenU to a ecientific if nht eommenrii^ 

succAiSL T» TjL 'HAyMAy > 

MVat'e, Labom^^ Glasgow T ^ 

''''tfascinition 

T EXFEcrki) some of your readers to refute the explanation of 
Mr. Stubbing on ^ Fas^atfou/* I sec in Nature, voU wdi; 
p. 383 another pOri^aph which Is not more to the pnfpOMi 
Want of presence ofinind and stupefaction are not fasdnatijcm, 
In 1859 (twenty-one years Rfifo) I followed in the rocks of Avon, 
close by the park of Fhntaineblenu, the fairy patlis of Dcncoourt, 
when the approach of a storm induced me to leave the bluie 
arrows, indicating the right path, for a short cut. X soon lost 
my way, and found myself in a maze of brambles and rocks, 
when 1 was startled by seeing on my left hand, at a distance of 
about ten yards, a snake, whose body lifted up from the ground 
at a height of about a yard, was swinging to and fro. X 
remained motionless, hesitating whether to advance or to retreat, 
but soon perceived that the snake did not mind me, but kept on 
maintaining its swinging motion, and some plaintive shrieks 
attracted my attention to a greenfinch perched on a branch of a 
young pine overhanging the snake, with his feathers ruffled, 
following by a nod of hS head on each side of the branch the 
motions of the snake. He tottered, spread his wings, alighted 
on a lower branch, and so on until the last branch was readied. 

I then flung my stick at the snake, but the point of a rock 
broke it and the snake disappeared with the rapidity of an 
arrow. On approaching the spot, a real abode of vipers, which 
, 1 did with the greatest precaution, knowing by observation that 
death may be the result of the bite of a viper, I saw the green- 
finch on the ground agitated by convulsive and spasmodic 
motion, opening and shutting his eyes. I put him in my bosom 
to try the effect of heat, and hastened to reach the park of 
Fontainebleau. The little claws of the bird oiicning and 
shutting, perhaps as an effect of beat, made me think that be 
might perhaps be able to stand on my finger, and he did clutch 
it, and held on with spasmodic squeezes. In the park I got 
some water, and made him drink it. In short, he revived and 
finally flew off in the lime-trees of the park. 

Now whilst following the morions of the snake and bird I ex- 
perienced a singular sensation. I felt giddy ; a squeezing like 
an iron hoop pressed in my temples, and the ground seemed to 
me to be heaving up and down. In fact the sensation was quite 
analogous to that experienced on a beginning of sea-sickness. 

From these facts would it not seem probable that fescination is 
nothing more nor less than an extreme fatigue of the optic nerve, 
produced by a rapid gyratory motion of a shining object and 
resulting in a nervous attack and a coma ? Curiosity rivets at 
first the attention of the bird, unconscious of any danger, and 
when giddiness warns him of his peril it is too late. The snake 
is as well aware of this af> the Zfl/ 4 /us fiscaUrius h of the effect 
of his membrane. 

In this system the fact of the bird coming down from a higher 
to a lower branch would be explained by tne suppoidtion 3 iat, 
giddiness overtaking him, he opened instinctively his wings and 
aung to the next support that he found, the motlcm having 
partially removed the ^ddiness so as to enable lum to hold fast 

Observe, that nothing hindered the bird from flying away, and 
that the snake being at most five feet^ long, could never have 
reached even the lowest branch. 

Besides he could have uo^nest to protect, for in the rocks of 
Avon there Is no water save rain-water In the hoiUowa of the 
rocks, and this is not potalde on account of mlcfo$co|^' leeches 
which people it, the instihctlt^f birds teaching them to avoid it, 

Jersey, August 29 ‘ ChaTEI 

r.S.—I inquired of Mr.. Dcnecourt, “ the sylvtm of the forest,** 
if he were aware of the existence of such large snakes in the 
forest, and he told me tliat he had only seen, in the ^^rocher 
Cuvier Chatillon,*’ a snake about four and a half feet long, which 
he killed, but that even larger snakes had been seen in 3u» very 
** rochet d*Avon*’ and in the “rochet StV Goriroin,** bnt be 
thought that th^ were vonly **conleuvjnas ** of a swe And 
Inoffensive. , . ' , 

Ok th^ 19th tnst, at 11.340.0. (within arniimU of 
I observed a large meteor in .the east, towards ttdiicii I lumped 
to bp iooking* the sky qtffte me Him dbuds^ stud elear. 
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When firit seen it w»s half way between Capella and a Perse! ; 
it passed in a sUj^tly curved direction^ which was concave 
towards Auriga^ downwards to a line joining d and a Taori, 
disappearing at a point otte-thixd of the distance from /9 towards 
a. It was very much brighter than Jupiter, and quite half the 
diameter of the moon ; 1 made these comparisons immediately 
after it had passed. 

Its passage occupied about eleven and a half seconds, and it left 
a bright continuous yellow streak in its wake, which did not fade 
until about two or tmee seconds after the meteor had disappeared ; 
this enabled me the more readily to fix its position. The whole 
of its path was not seen, os it emerged from behind a tree with 
thick foliage, though its light attracted my attention before the 
meteor appeared. 

It was pear-shaped, and its brightness appeared to slightly 
increase ; its colour was a very bri^t reddish ycUow changing 
to deep f.urple at its disappearance ; it was not followed by any 
noise. The latitude of place of observation is N. 51** Zo 20 , 
the longitude W. 0° 20^ ly", C. Tuwaitks 

Ifilcworth, September 21 


EVOLUTION AND FEMALE EDUCATION 

O N E of the most remarkable features of the advance 
of science is perhaps the increasing facility afforded 
for bringing under the grasp of physical treatment ques- 
tions formerly thought to be within the range of abstract 
reasoning alone. These two methods, if correct, will of 
course run parallel to each other, and at the same time 
tend reciprocally to confirm their truth : — the physical 
method being often the more easily follow'ed, and there- 
fore perhaps considered on that account the more certain 
of the two. Many instances may no doubt readily present 
themselves of conclusions formerly reasoned out on 
abstract grounds (more especially by the ancient philo- 
sophers), and subsequently confirmed by physical reason- 
ing. As a modern e.xample of this double treatment of 
the same subject we might mention the very important 
question of the higher mental training of women, dealt 
with by the late John Stuart Mill on substantially abstract 
grounds, and touched on by the theory of evolution on 
physical grounds. As we propose solely to notice the 
physical side of the question here, perhaps this brief 
essay may not be thought unsuited to the columns of 
Nature. \Vc do not expect to bring forward anything 
especially new, but we may perhaps exhibit the case in 
some novel aspects; at the same time we may avoid 
elements of uncertainty by carefully separating the facts 
supported by scientific evidence from tne question of the 
desirability or undesirability of the measures to be taken 
upon these facts as a basis, and thus the paper may hope 
to attain that degree of reliability or solidity which is 
usually looked for in a journal of natural science. 

Perhaps the most valuable characteristic of the doctrine 
of evolution (or the history of the past rise of man) is the 
lesson it gives for future progress. It will be apparent 
that an inquiry into the conditions affecting the progress 
of mankind would want one of its primary elements if 
the conditions bearing on the advancement of woman (as 
one half the race) were excluded therefrom ; and the fact 
of this point being popularly underrated may be con* 
sidered as rather in favofur of its value and significance 
than not, inasmuch as all great reforms consist in the 
conquest of popular prejudice. That the value attached 
to this reform by Mill, which occupied a great part of his 
life, was not overastimated by him will, we thinlc, become 
all the more evident when the subject is brought under 
the test of the theory of evolution. 

Mr. Darwin in his work, “Tlte Descent of Man’' 
(second edition), remarks It is indeed fortunate that 
the law of the etjual transmission of characters to both 
sekes prevails with mammals, otherwise it is probable 
that man would have become as superior in mental en- 
dowment to woman as the peacock is in ornamental 
plumage to the peahen ” (p. 565). 


This therefore puts the question of the education of 
woman in a somewhat new light : though in a light probably 
suspected by some (including, it may be said, tbe writer) 
beforehand. On abstract grounds. For this would show, 
on a reliable physical basis, that one of the chief argU* 
ments for the intellectual training of woman must be for 
the direct benefit of man. For the above deduction^ 
grounded on the evidence of natural science, would indi- 
cate clearly that man, by opposing the intellectual advance 
of woman for countless generations, has enormously in- 
jured his own advance — by inheritance. In other words, 
while man has been arbitrarily placing restrictions in the 
way of the mental progress of woman, nature has stepped 
in, and by the laws of inheritance has (to a large extent) 
corrected, at his expense, the injury which would other- 
wise have been inflicted, and which, without this inter- 
position of natural law, would have made itself trans- 
parently obvious, centuries ago. Man, by hindering 
woman from performing her natural share in the work 
of brain developmenf, has been compelled by nature to 
do the work for her, and valuable brain tissue (accumu- 
lated by mental discipline), which would have been man’s 
own property as the fair reward of intellectual labour, 
has gone over by the rigorous laws of inheritance* to 
the female side, to fill up the gap artificially created by 
man through his persistent hindrance of woman from 
doing her part in the progressive development of the 
brain. The probable extent of the gap by accumulation 
(from all causes, including the very important factor of 
man’s obstruction) is apparently roughly indicated by the 
comparison employed in the above quotation. It would 
seem, therefore, that it could scarcely be said to be alto- 
gether fortunate (in one sense at least) that ” the law o 
ecjual transmission of characters to both sexes prevails 
with mammals ; ” for this fact has served to conceal an 
evil which in reality exists in all its magnitude, and which 
otherwise it would not have required the intellect of a 
Mill to detect, but which must have become glaringly 
apparent long ago. Physical science would therefore 
appear to show a remarkable confirmation of Mill’s 
magnificent theoretic analysis, and of the reality of those 
evils, the clear exposure of which by him looked to some 
like exaggeration. In fact it would result from the 
scientific evidence that however monstrously women 
might have been treated, however much idleness might 
have been enforced, or healthy brain exercise prevented, 
nature would have infallibly corrected the irregularity at 
the expense of man ^ entailing of course the partiid extinc- 
tion of the progress of the race a whole). Possibly 
the not uncommon popular ridicule which (at first, at 
least) accompanied Mill’s protests, the conceited inde- 
pendence of some men in ignoring the fact that they are 
descended from women, and their failure even now to 
realise so obvious a truth as the desirability of clearing 
away all obstacles to the intellectual advance of woman 
(by facilitating education, by removing the bars to healthy 
exercise of the brain in suitable professions, &c., in place 
of idleness) may itself be in part a consequence of the 
deficiency of brain tissue caused by the drain through 
inheritance which goes to counteract their efforts of ob- 
struction. Some of the reasons urged against the higher 
mental training of woman are of so superficial a character 
as themselves to show the extensive magnitude of the 
evil. One notoriously not uncommon ground adduced 

» Possibly (and we believe Ihi# mmy Iiave been suffRcstctl by othevs) the 
less stability, or sometimea almost hysterical charucter of the female intel- 
lect may be nattiralfydue to ihe brain qualities beinij mainly by 

inhgriiMUi instead of by hard practice, as in the case of man’s brain attri- 
butes. While the faculties of man have acquired thp stcadiuesj; product 
by centuries of healthy intellectual discipline and excrdic, the field for 
has been closed to woman to a large extent. In fact the scientific evidence 
would appear to show that the common brain {La. the brain common to the 
race) has been built up mainly by man's efforts, while woman has to a neat 
extent her share at hi# expense, though no doubt if left entirely 
unfettered she would have largely contributed to tfie common good ; and it 
may be infittted with tolerable safety that the race would th^ have been 
elevated far above its present siaiut. 
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is that women already are, as a rule, somewhat inferior in 
menial power to men, forgetting that they were precisely 
made inferior by the obstacles thrown for centuries in the 
way of their advance (some of these specially fixed by 
legal enactment), and which are sometimes of such a 
kind as almost to amount to a tax on liberty. It may 
well be conceivable that the law of inheritance, though it 
has achieved a vast amount, may not have been able to 
combat these artificial conditions for producing inferiority 
with entire success. The above plea of existing inferiority 
in mental power, therefore, so far from being an at^ment 
against female education, ought, when justly viewed, to 
be regarded as the strongest reason the other way. For 
if obstruction has produced — in spite of the powerful coun- 
tervailing inllucncc of the law of inheritance — a certain 
degree of inferiority : so (conversely) by equally reliable 
casual sequence encouragement would produce an effect 
in the opposite direction. Moreover, precisely on account 
of the fact that woman is already somewhat handicapped 
by nature in the race of progress, would there be all the ' 
more reason why every encouragement should be given ; 

(I fortiori ^ all artificial hindrances in the way of advance- 
ment removed. It would be a great mistake if the idea 
were for one moment entertained that progress can be 
accomplished by letting matters generally drift under the 
influence of prevailing custom. If there is one thing more 
certain than another it is that man can never hope to pro- 
gress with satisfactory rapidity without having a sbai-p 
eye to the conditions necessary for this object, and 
examining (by the light of reason and knowledge gradually 
acquired) all his customs, to sec if they are desirable or 
not. To facilitate this end the history of past progress, 
unfolded in the theory of evolution, may afford some 
valuable instruction. The increasing appreciation of the 
value of co-operating with the weak, instead of domi- 
neering over them, may be perhaps regarded as one of 
the most pleasing accompaniments to the advance of 
science. S. Tolver Preston 


THE YAJVa-TSE, THE YELLOW RIVER, AND 
THE PETHO^ 

T hese three rivers form conjointly the great river- 
system of China. Although at the present day each 
of them runs its separate course to the sea, there is good 
reason to believe that several centuries since they were 
united by a number of connecting branches in a manner 
somewhat reseml)ling the junction of the Ganges and the 
Brahmapootra in our own time. Such is the inference to 
be drawn from an ancient Chinese map copied by Alvarez 
Semedo, a Portuguese Jesuit, and which must be assigned 
to a time preceding that of the construction of the Grand 
Canal by Ghenghis Khan in the beginning of the thirteenth 
century,® ^ Linked together as these rivers were in the 
past, a brief consideration of their present condition will 
prove that they are labouring towards the same end in 
our own day* But before proceeding to examine them in 
their conjoint character, it will be necessary to consider 
briefly their leading hydrological features. 

I. The Yang-ise — the largest and most important of 
these three •rivers— has a course of about 3,000 miles, and 
drains an area which is variously estimated between 
750,000 and 550,000 square miles : for my own calcula- 
tions 1 will adopt the mean of these two estimates, namely, 

* The author. Surgeou H. B. Guppy, of H.M.S. writing from 
Yokohama, February it, attye:™** J forward to you by tbi» mail a paper 
contaimna the retulU of observatiotu I have made during the last two years 
on the cubjeet of the Yang-tse and the Pei -ho, together with similar informa* 
tioti ns regards the Yellow River, Looking on these throe rivers as in reality 
one rivor-Hystem. I Iwve embodied in one paper all the * data * concerning 
them ; and have treated them both separately and in their coitjoint character* 
I can answer for the accuracy of the various citinuUions* and have employed 
the iisual methods in okainingthem.'^ 

riUe a imper by Mr. S. Mossman on the Double Delta of the Yellow 
River, ' publuthed tn the Geoji^ra/hical Magazine for Apiil, 1878. 
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650,000 square miles, Its waters, commencing to rise in 
February and March, reach their highest level in the 
month of June or July ; and here they remain with occa- 
sional fluctuations till the end of August or the beginning 
of September, finally reaching their lowest level towards 
the close of January, 

With reg^d to the discharge of 'water of this river, 
Capt* Blakiston^ has estimated the average amount 
carried past T-chang, which is situated at about 960 miles 
from the sea, at 500,000 cubic feet per second ; he founded 
this estimate on observations made during the months of 
April and June. When stationed at Hankow in the 
winter 1 877-78, a place distant about 600 miles from the 
sea, I set to work to make a similar estimate of the water 
carried past that city for the twelve months included 
between May 1877 and May 1878, Having taken a line 
of soundings across the river and having ascertained the 
river’s breadth (1,450 yards, by sextant measurement) at 
a point below the union of the Han with the main stream, 
I commenced a series of observations on the rise and fall 
of the river water and on the force of the current, which, 
combined with information received from the Custom- 
house and from other sources, supplied me with the 
necessary data for my calculation. The results arc con- 
tained in the following table ; — 



Surface 

Average 

Water'disclmrge. 

1877. 

current. 

Knots per imur. 

... 2i ... 

deplli. 

Feet. 

Cubic feet 
per second. 

May 31 ... 

... 64 ... 

... 846,33^ 

June 30 

... 2i ... 

... 61 ... 

... 896,293 

July 31 .. 

... 3. •• 

... 58 ... 

... 1,022,656 

August 31 ... 

... 3* ... 

... 62 ... 

... 1,275,381 

September 30 

... 2* ... 

... 63 ... 

... 1,0X8,248 

October 31 ... 

... 2 

... S3 

622,997 

Novcml>er 30 ... 

... I| 

... 42 ... 

... 308,560 

December 31 ... 

1878. 

I 

... 36 ... 

... 211,584 

January 31 ... 

^ ... 

... 30 • •• 

... 141,085 

February 28 ... 

... If ... 

39 

412,626 

March 31 ... 

... 4 “• 

... 45 ••• 

... 396,720 

April 30 ... 

2 

57 

670,016 

12)7,822,502 

651,87s 


We may therefore place the average water-discharge for 
the year at Hankow at 6^0,000 cubic feet per second* 
Now, estimating the area of drainage above Hankow to 
be about U of the whole area, and assuming that the 
portion of the Yang-tse valley below Hankow drains off 
its waters at the same rate as the remainder of the river- 
basin, it follows that the average water-discharge for the 
whole river may be placed at yy 0,000 cubic feet per 
second. 

With reference to the amount of sediment carried by 
the Yang-tsc past the same city. I found as much as 
seven |:rains in the pint (nearly one drachm in the 
gallon) Tn the month of July, when the river was at its 
height ; while in March, when the river was low, I found 
as little as three-fifths of a grain per pint. The average 
proportion of sediment during the twelve months in ques- 
tion I estimate at four grains in the pinti^z, little over half 
a drachm per gaflon). This represents a proportion of 
YiVs “weight,” or (taking the specific gravity of the 
dried mud at 1*9) of yjVy by ^'bulk” of the average dis- 
charge of water. It is thus easy to obtain the total 
amount of sediment carried during the twelve months 
past Hankow, namely, 4, 945*280, 250 cubic feet : but to 
allow for the amount of mud a river pushes along its bed. 
one-tenth must be added according to the principle laid 
down by Messrs. Humphreys and Abbot in the case of 
the Mississippi. This »iUl bring tihe total annual dis- 
charge of sediment at Hankow up to S^ 39 ^^o 8 , 3 tys cubic 
feet, or at the rate of 172 cubic feet per aecond* Now, 
assuming that the drainage area, below Hankow sup- 

' “ Fiws MdMlu cm th* Yong-bw.^ 
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pUes the same relative amount of sediment as the 
remainder of the catchment basin, I estimate the total 
amount carried down to the sea annually at 
cubic feet 

The removal of this amount of sediment from an area 
of drainage of 650,000 square miles represents a lowering 
of the sunace at the rate of one foot (of rock) in StTO? 
years. This is therefore the rate of subaerial denuda* 
tion ” of the valley of the Yang-tse as far as concerns the 
quantity of sediment removed. Of the proportion of 
solids in solution, I have had no opportunity of judging, 
but that the soluble matter is in considerable quantity is 
rendered probable from the extensive limestone districts 
traversed by this river. 

2. The Yellow River or the Hoang-ho has derived the 
appellation of China's Sorrow ” from its frequent de- 
structive inundations. It runs a course of about 2,500 
miles; but, unlike the Yang-tse, its lower course has 
frequently shifted in the course of ages, and although it 
opens at the present day into the Gulf of Pe-chili, only a 
quarter of a century has p:issed since it emptied its waters 
into the Yellow Sea.* The mountainous district of the 
povince of Shantung has in truth been the chief means 
in deflecting the waters of this great river on more than 
one occasion during the historical era from the Gulf of 
Pe-chili to the Yellow Sea, and vice versd. 

With reference to the miantity of water discharged by 
the Hoang-ho I have had no opportunity of personal 
observation. We have, however, an estimate not only of 
the water- discharge, but also of the sediment, which Sir 
George Staunton supplies us in his account of Lord 
Macartney's embassy to China in 1792, It was calculated 
that at the place where the British embassy crossed the 
Yellow River—its junction with the Grand Canal—the 
water was carried past at the rate of 418,176,000 cubic 
feet per hour, or Ji6poo cubic feet per secottd. The 
method employed in ascertaining the quantity of sediment 
was the measurement of the amount of mud deposited 
from a gallon and three-quarters of water when allowed 
to stand. From this experiment it was concluded that 
the sediment was in the proportion of of the original 
bulk of the water, and the annual discharge of sediment 
was assessed at il^so^ooofioo cubic feet. 

However carefully these observations may have been 
made, and however near they may approach the actual 
discharge of water and of sediment at the time in question, 
it seems to me that one is hardly justified in accepting the 
result of a single observation as typical of the average 
state of things throughoiU the year ; and yet Sir George 
Staunton's estimate has never, as far as I am aware of, 
been questioned, A single glance at the foregoing table 
will convince one of the little dependence that can be 
placed on a solitary estimation ; it will be there seen that 
the Yang-tse discharged nine times as much water when 
at its highest level in August as it did during the month 
of January, when its waters occupied their lowest level.^ 
Or if the question of sediment is considered, to which the 
same objection would apply, I have the greatest diffidence 
in accepting Sir George Staunton's estimate as being of 
any value excep as a trustworthy result of a single expe- 
riment; and yet, even considered as the maximum of the 
whole year, the result is a rather startling one. While 
the greatest amount of sediment I found in the water of 
the Yang-tse was sev^ grains in the pint, and in the case 
of the Pel-ho — will subsequently be noticed — fifteen 
grains in the pint, Sir George Staunton estimates the 
sediment of the Yellow River at over eighty grains in the 
same measure of water. Even the muddy waters of the 
Ganges do not contain more than twenty grains of sedi- 
ment in the pint of water. 

It is therefore not with any surprise that I find the 
"suba^ial denudation" of the Hoang-ho is estimated* at 

* Witii Mr. Mo»maii*s paper, already referred to. 

A In the case of the Ganges at OhaxepocNr the proportion Is as i to ss. 

a yuit Natvss, vol. xyid. p. a69. 


less than half that of the Yang-tse, namely, one foot in 
if464years. This estimate only refers to the amount of 
sediment removed, and yet I cannot but consider it as 
very liable to correction by some future observer. As 
this is the only calculation that has ever been made, as 
far as 1 am aware, with reference to the quantities of 
sediment and of water discharged by the Yellow River, I 
am perforce obliged to accept it pro tanto. 

3, The Pei-ho drains the great plain which constitutes 
the province of Pe-chili. Its length is said to be about 
300 miles, but the lower part of its course below the city 
of Tientsin is so tortuous that a distance of thirty miles 
overland is converted into fifty by the river. It is at 
Tientsin that the Pei- ho proper and the Yu-ho unite 
together to form the main stream : the latter is generally 
known by Europeans as the Grand Canal, but as a matter 
of fact the canal joins the Yii-ho about 150 miles to the 
southward. During the three winter months — December, 
January, and Febniaiy — the Pei-ho is usually frozen over, 
the ice having a thickness of about eighteen inches ; in the 
same season there is generally a large quantity of ice in 
the Gulf of Pe-chili, which may completely fill up the head 
of the gulf. 

With reference to the water-discharge of this river, I 
was enabled while wintering at Tientsin during the season 
1878-79, to collect some ‘'d«ata" for its estimation during 
the four months from December to March. Although 
my estimate strictly applies to but a third of the year, 
still from the limited rise and fall of the water during the 
different seasons (it never exceeds six feet) I feel pretty 
confident that it fairly represents the average rate of dis- 
charge during the whole year. The breadth of the river 
at the place of observation below the city of Tientsin was 
280 feet. The following table contains the results of my 
calculations : — 

Surface Averaco Watcr-discharge. 

1878. current. depth. Cubic feet 

Knots per hour. Feet. per second. 

December ij 14 fi »355 

1879. 

January ^ 14^1 4 * 3^9 

February i| 1 6 9*684 

March 2 14 *0,592 

4)3**020 

7*755 

We may thus place the average discharge of water for the 
whole year at about 7Joo cubic feet per second. 

Now with regard to the amount of sediment canied 
past the city of Tientsin : I found the average quantity 
during the four months in question to be vlbowi five grains 
per pint. (It varied much at different times, for I found 
as much as fifteen grains in the middle of March, while 
in the months of January and February it did not equal 
a grain in the pint.) This represents a proportion of 
ttVo by ** weight,'’ or by ‘‘bulk” of the average 
discharge of water : and following the same method of 
calculation as was employed in the case of the Yang-tse, 
I estimate the annual discharge of sediment for this river 
at SOfOOOjOOO cubic feet. 

Now the removal of this bulk of material from an area 
of drainage, which I estimate at 55,000 square miles, 
represents a lowering of the surface of one foot in 
years. This is the rate of “ subaerial denudation ” of the 
Pei-ho basin, omitting of course the question of the solids 
in solution. 

To show the rank that these three rivcr.s hold in the 
fluvial system of the globe, I have subjoined a list of 
fourteen other rivers, which gives* the quantities of water 
and sediment discharged by each, as well as the rate of 
subalirial denudation, as far as I have been able to 
ascertain. 
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Water discharRed j 

Sediment per 

Sttbaerijil denuda- 


per sepond. 

annum. 

tion; 


Cubic feet.* 

Cubic feel. 


Anmifon ... ... 

ii, 456, 026 

— 

— 

Ctju^io ... ... 

1, 800. 000 



(By iJchm and 
Capt. IXtckey) 


i foot in 3.707 


Yang.tsc ... ... 


6,428.300.000 

(By Jiiyself) 

(By myself) 

years. 

(By myself) 
i foot in 39,400 

Plate 

7an,o:.‘0 

(By Mr. Hifrgin 

1,543,500,000 
(By Ml', lliggin) 


year#. , 


and Mr, Bateman) 


(Calculated (Vom 




1 Mr. Hijjg<in'<i 

Mississippi 


7,474,000,000 
(By Mt*.ssrs. Htim- 

estiumte) 

1 foot in 6,000 

(By Messrs,, ITtim. 

ycarr. 

Danube 

plneyji and Aliliot) 

phreysand Abbot) 

(By Mr. OoJI) 

3D»,3jti 

1,355.500,000 

i foot in 6,846 



(IW Mr. Ch. 
Hartley) 

years. 

Siiat^el-Arab ... 

395. 46r 


.... 

Gan^rcs, ntl 

Gharepoor ...t 

^3,485 

6.36S,cjoo,ooo 

1 foot ill 2,358 

(By the Rev. Mr. 
Eviircgt) 

(By the Kev. Mr. i 
Everest) 

years. 

Indu'i ... . ... 

*(><), 476 

1 


Atrato 

184,274 

— 

..... 

Nile ... 

T 30,03? 



VGlow River ... 

ti 6 , oo ) 

' 1 7.520.000, OOC> 

I foot in 1,464 


(By Sir George 

(By .Sir t)corgc 
Staunton) 

years. 

iCliono 

Staunton) 


594 , 000^000 

t foot in 1.538 

Khiuc 



yeane. 

69,741 

..... 


Po 

61,363 

405,420,000 

t foot in 739 years. 



(By M. I.om- 

BcUho ... ... 


burdiiii) 


, 7 - 75 S 

flo.fXjy.OOO 

rfoot in aj.aiS 


(By myself) 

(By ujysclf) 

years. 

at) 

a,3cx> 

1 ,865,900 

I fo3t in 9,600 

Kiugvtm ...j 

(By BroY. Brest- 

(Huxley's ‘ 

years,® 

WiCh) 

“ BhyMioKrapby, ”) 

(HuxlcyV 
“ Physio^jraphy.'*) 



We have now the necessary “data^’ for considering these 
three rivers in their conjoint character. Together they 
drain an area of 1,105,000 square miles ; they discharge 
a body of water equal to Sg4poo cubic feet every second : 
and thc>' carj'y down every year to the sea 24p:?S^Soopoo » 
cubic feet of sediment^ which represents a rate of subaerial 
denudation equal to the removal of one foot of solid rock 
in ifiSy years, 

Jt we look upon the Yang-tse, the Yellow River, and 
the Pei-ho as labouring, with the assistance of the gradual 
elevation of the sea-border which is at present going 
on, to extend the territory of China seaward towards 
her ancient coast-linc—rcprescnted by a line running 
from Kiamtschatka through the Kurile Islands, Japan, the 
LoO“Choo group, Formosa down to the Malay Archi- 
pelago;^ and carry ourselves forward into the future 
when such task is completed and the waves of the Pacific 
beat once more against this old sca-border, we shall not 
have much difficulty in picturing to ourselves what will 
then be the state of matters. In the place of the gulf of 
Pe- chili and the Yellow Sea there will be vast alluvial 
plains traversed by the waters of the Yang-tse, the Yellow 
River, and the Pei-ho ; but before the ancient coast-line 
is reached they will have joined to form one great river 
and one united delta. If tire Yellow River confines itself 
mostly in future ages to its course into the gulf of Pe-chili, 
that gulf will be filled up in process of time ; and the 
Floang-ho winding along through the bed of this obliterated 
sea will, after being joined by the Pei-ho, turn its course 
southward, deflected by the Corean peninsula, until it 
meets at length its sister stream. On the other hand, 
should the Yellow River be mostly occupied in future in 
advancing its southern delta it will join the Yang-tse at a 
period much less remote from the present ; and their 

' Whtie not otherwise mentioned I Imve obtained my Informatloo of the 
Oiscbarjcfc of water and sediment from the “ Earth/' by EHtufo Reclus. 

« This estimate also meJud«B the solid# held in boIuuou. 

3 In Pngc'rt “Advanced Text-book of Geology Stmmton^ estimate of 
tlte sediment discharecd by the Yellow River has l>een erroneously applied 
to all' “ Uic groat Clnnesc rtvera.*' 

subket, by Mr. A. S. Bickmore, read before tlw 
North China branch of iho Asmtic Sficiety in November, 1867. * 


uriitod watem will pursue an easterly direction subse- 
quently to be joined by the Pei-ho, which will have been 
gradually finding its way through the gulf of Pe-chili and 
the Yellow Sea during the preceding a^s. In either 
event the union of these three rivers would follow. 

Such being the case, it may be interesting to speculate 
on the time required by these KverS to fill up, the seas 
into which they dischm‘ge theijr sediment. Sir Geor]^ 
Staunton estimated that at the rate the Hoang-ho vns 
discharging sediment it would fill up the Yellow Sea and 
the ^Ifs of Pe-chili and Ljan Tung in 34,000 years ; out 
M. Elis(?e Rcclus is of opinion that this estimate ought to 
be doubled, as the Yellow Sea is much deeper than Sir 
George Staunton stated it to be (20 fathoms). On care- 
fully examining the latest charts of these seas I am 
inclined to consider that this estimate cannot be assailed 
on this point, as my own determination of the average 
depth is 22 fathoms. 

We will now attempt to gauge the time that the 
three rivers in question would require to fill up bv the 
sediment they deposit the portion of ^ea which is 
included by the gulfs of Pe-chili and Lian Tung, the 
Yellow Sea, and the Eastern Sea north of the 39th parallel 
and west of the 126th meridian, I have placed the total 
suiface area at 200,000 English square miles, and the 
average depth at 26 fathoms ; and following Sir George 
Staunton’s mode of estimation I find that it would take 
sixty-six days to form an island a mile square reaching up 
to the surface of the sea. At this rate it would require 
36,000 years to form all the sea in tiuestion into dry land, 
supposing of course that there was no elevation or 
depression of the sea-bottom during that period. But, 
the recent formation of several isiands and shoals in the 
Yang-tse estuary, the occurrence of raised beaches and 
marine remains at Hang- chan, Wusung, and Chefoo, with 
other similar evidences, demonstrate that there is an 
elevation of the coast going on at present ; and, in that 
case, it will reejuire considerably less than 36,000 years to 
form the sea into terra firnuu Perhaps Sir George 
Staunton’s original estimate for the Yellow River may 
not be far wrong when applied to the whole sea in 
question. 


PHYSICS WITHOUT APPARATUS^ 

VI. 

A COUSTICAL expertments require, for the most part, 
the aid of some good instrument or valuable piece 
of apparatus. Nevertheless a few instructive illustrations 
of the principles of the science can be improvised without 
difficulty. Firstly, there is the familiar experiment 
brought into fashion, wc believe, by Prof. Tyndall, of 
setting a row of ivory billiard balls or glass solitaire 
marbles along a groove between two wooden boards, 
and showing how their elasticity enables them to transmit 
from one to another a wave of moving energy imparted 
to the first of the row, thus affeurding a of the 
transmission of sound-waves from particle to particle 
through elastic media. Then we may show how sounds 
travel through solid bodies by resting against a music- 
box or other musical instrument, a broomstick, or any con- 
venient rod of wood, at the other end of which wc place our 
ear. A kindred experiment, illustrative of the transmission 
of sounds through threads, is depicted in Fig. 20. A large 
spoon is tied to the middle of a thin silken or hempen 
thread, the ends of which are thrust into the ears upon 
the ends of the thumbs. If the spoon be dangled against 
the edge of the table it will resound, and the tones reach 
the ear like a loud church bell. The thread telephone or 
“loveris telegraph,'’ is upon the same principle, the 
thread transmitting the whispered words_ to a distance, 
without that loss oy spreading in all directions which 
takes place in the open air. 

K Continued from P. 4S4* ' 
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The discover that a musical tone is the result of 
re^larly recurring vibtadons, the number of which deter- 
mines the pitch or the tone, was made by Galileo without 
any more formal apparatus than a mill^edged coin^ 
along the rim of which he drew his thumb*nail, and foxmd 
it to produce a sound; We can show this better by 
taking a common toy gyroscope-top with a heavy leaden 
wheel, such as are sold at every toy-shop. With a strong 
penknife or a file, cut a ^ series of fine notches or grooves 
across the rim, so that it shall have a milled edge like a 
coin. Now spin it, and while it spins, gently hold 
against the revolving wheel the edge of a sheet of stiff 
writing-paper or of a very thin visiting card, A loud 
clear note will be heard if the nicks have been evenly 
cut, which, beginning with a shrill pitch, will gradually 
fall with a dolorous cadence into the bass end of the 
scale, and finally die out in separately audible ticks. 

Much notice was attracted some years ago by the 
discovery of singing and sensitive flames. A sensitive 



Fta. 30, 


flame is not easily made, unless where gas can be burned 
at a much higher pressure than is to be found in the case 
of the gas supplied by the companies for house-lighting. 
To make a singing-flame requires the proper glass tubes 
and an apparatus for generating hydrogen gas. The 
roaring- tube, which we are now about to describe, is a 
good substitute, however, and is also due to the genera- 
tion of vc^ rapid vibrations, although in this case the 
way in which the heat sets up the vibrations cannot be 
vc^ simply explained. - Let a common paraffin-lamp 
chimney be chosen, and let us thrust up loosely into its 
wider or bulbous portion a piece of iron-wire gauze such 
as is often employed for window-blinds. If this be not at 
hand a few scraps of wire twisted together, or even a few 
hair-pins will suffice. The lamp-chimney must then be 
held over the flame of a sptritdamp, or other hot flame, 
until the wire-gauze glows with a red heat <see Fig. 21). 
Now remove the lamp or lift the chumney off it, so that 
the gauze may cool. It will emit a loud note like a 
powerful (though rather harsh) organ-pipe, lasting for 


about aquarter of a mlhute,or until thegause has cooled. 
Tubes of different sizes produce different notes. 

It is now well known that the quality of different sounds 
depends upon the form or character of the invisible sound- 
waves, ana that different instruments make sounds that 
have characters of their own, because their peculiar 
shapes throw the air into waves of particular kinds. The 
different vowel-sounds are caused by putting the mouth 
into particular shapes in order to produce waves of a 
particular quality. Take a jeVs-harp and put it to the 
mouth as if you were going to play it. Shape the mouth 
as if you were going to say the vowel O, and on striking 
the harp you hear that sound. Alter the shape of the 
mouth to say A, and the harp sounds the vowel accord- 
ingly. The special forms of vibration corresponding to 
the different vowel-sounds can be rendered evident to 
the eye in a very beautiful way by the simplest con- 
ceivable means. A saucerful of soapy water (prepared 



from yellow kitchen soap and soft water, or with cold 
water that has previously been boiled) and a brass curtain- 
ring, is all that is needed. A film of soapy water shows, 
as all children know when they blow bubbles, the 
loveliest rainbow-tints when thin enough. A flat film 
can be made by dipping a brass curtain-rine into the 
soapy water, and then lifting it out. When the colours 
have begun to show on the edge of the film, sing any of 
the vowels^ or the whole of them one after the other, near 
the film. It will be thrown into beautiful ripplmg 
patterns of colour which differ with the different 
sounds. Instead of a curtain-ring the ring made by 
closing together the tips of finger and thumb will answer 
the purpose of providing a frame on which to produce 
the phoneidoscopic film. 

{To be continued.) 


GENERAL PITT RIVERS^ {LANE FOX) 
ANTHROPOLOGICAL COLLECTION 
'T'HE collection which General Pitt Rivers, F.R.S.^ 
* commenced to form in the year 1851 became well 
known to all immediately interested in tlie science of 
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anthropology during the series of years in which it was 
exhibited at the Bethnal Green branch of the South 
Kensington Museum aa Col* Lane Fox^s collection, and 
no one visited it without picking up a great deal of in^ 
teresting and curious information. To those who studied 
it with care it opened up a new field of exploration, 
and invested all objects of art and manufacture, from 
the simplest ornaments, weapons, or implements of 
savages, to works the product of the highest modem 
culture, with a certain peculiar interest over and above 
the gratification derived from the objects themselves 
without reference to the history of their origin. It is 
needless to say that the moving power of this peculiar 
interest was the evolution theory, for the object which 
General Pitt Rivers set before him was, as he explained, 

so to arrange his collection of ethnological and pre- 
historic specimens as to demonstrate, either actually or 
hypothetically, the development and continuity of the 
material arts from the simpler to the more complex 
forms. To explain the conservatism of savage and 
barbarous races and the pertinacity with which they 
retain their ancient types of art. To show the variations 
by means of which progi*ess has been effected and the 
application of varieties to distinct uses. To exhibit 
survivals or the vestiges of ancient forms which have 
been retained through natural selection in the more 
advanced stages of the arts, and reversion to ancient 
types. To illustnite the arts of prehistoric times as far as 
practicable by those of existing savages in corresponding 
stages of civilisation. To assist the question of the mono- 
genesis or polygenesis of certain arts; whether they are 
exotic or indigenous in the countries in which they are 
found. To this end objects of the same class from different 
countries have been brought together in the collection, 
but in each class the varieties from the same localities 
have been placed side by side, and the geographical 
distribution of each class has been shown in distribution 
maps. ” The gradual growth of the arts has of course been 
the theme of many writers. But General Pitt Rivers 
was the first, and up till now has, we believe, remained 
the only, collector who has investigated the development 
of arts and manufactures, and brought home their history 
to students by means of series of the objects themselves 
arranged in groups so as to illustrate their actual pedigrees. 

It is in the arrangement that the collection differs from all 
others. Very many of the objects of which it is composed arc 
to be found in most ordinary ethnological collections, such 
as in the British Museum, and the Christy collection; 

but in these the specimens are arranged geographically, 
and though thus serving a purpose of the utmost import- 
ance as showing in what matters of culture the various 
races of man are most clearly distinct and separate, or more 
or less allied, they do not afford that kind of information 
which it is the one aim of General Pitt Rivers* collection 
to convey and develop. In fact in the case of all series 
of objects of arts or manufactures two collections are 
absolutely required ; the one to illustrate pedigree in 
accordance with the Darwinian theory, the other to 
illustrate geographical distribution, A collection arranged 
on General Pitt Rivers* plan is much needed in natural 
history galleries. What is specially required for the 
purposes of general instruction is a series which shall 
trace the pedigree of man and all the other highest types 
in the several j^oups as directly as possible from the 
lowest forms of life. Such a collection might be arranged 
in a series of galleries radiating from a central chamber 
in which should be placed the lowest forms, each gallery 
leading gradually up to the highest of the group to which it 
was alloted. Good models should represent in the series 
those links which are embryonic, or which require recon- 
struction from fossil remains. 

Since the year iSyt, when General Pitt Rivers^ collec- 
tion was first commenced, it has been continuously added 
10, and it has now reached very considerable dimensions. 


The space allotted to it at present in the South Kensington 
Museum will not be sufficient to display it sufficiently. 
General Pitt Rivers has most generousl)^ offered to pre- 
sent it to the nation on certain conditions, which will 
insure its being properly maintained in its present 
arrangement, and prevent the possibility of its being 
broken up and distributed amongst other collections by 
any future authorities who might not thoroughly compre- 
hend its importance in its present condition. It is stipu- 
I lated that General Pitt Rivers shall have the management 
! of the collection during his lifetime, and that sufficient 
space shall be allotted to him to allow of his making 
i additions and further developing it in accordance with 
the plans which he has formed. 

A committee consisting of Sir P. Cunliffe Owen, 
CoL DoncUy, Mr. Augustas Franks, Prof, Huxley, Sir 
John Lubbock, Mr. Poynter, and Prof. Roileston, was 
appointed to consider the advisability of the acceptance 
of the collection by the nation, and it has, we believe, 
although the conclusions arrived at have of course 
not been officially announced, reported unanimously in 
favour of its being accepted. There can be no doubt 
that it has acted with the best judgment in so doing ; 
indeed the eminent men of science and art of which it 
was composed could have arrived at no other conclusion. 
It would be a very serious matter if the country were to 
miss so excellent an opportunity, and there could be no 
better place for the collection than in the South Kensing- 
ton Museum. It is, as it were, the key to the whole of 
the vast collections there gathered together. On the one 
hand, in the Pitt Rivers collection is traced the earliest 
history of inventions, showing plainly how cVery primitive 
implement and machine grew slowly from the simplest 
contrivances, thus leading up to and acting as a prelimi- 
nary training for the study of the contents of the Patent 
Museum ; whilst on the other is to be learnt the develop- 
mental history of all the arts, the gradual development of 
sculpture and painting, the history of the development of 
pattern ornaments, the growth of musical instruments, 
of the art of pottery, of clothes, and the history of the 
gradual development of ships. All these series and very 
many others lead directly up to the various large collec- 
tions of paintings, sculpture, pottery, models of shippinjj, 
&€., which it is the mam object of the Museum to exhibit, 
and cannot but greatly enhance their value and interest 
to the student. They serve to impress upon the observer 
the curious fact that all arts and inventions, even those 
apparently of extreme simplicity, have never been arrived 
at by jumps, but have grown slowly by degrees by means 
of a series of slight modifications, iust as in the case of 
biological development. The collection, it should be 
remarked, does not in any way clash with the Christy 
and British Museum collections, which are arranged on a 
perfectly different plan, and which do not in any way 
bring together savage and civilised objects. There is 
full room for both collections, and indeed a necessity for 
them. 

We will now draw attention briefly to some few of the 
series of objects exhibited in the collection taken more or 
less at random as samples of the whole. The collection 
mav be considered as consisting of three parts. Firstly, a 
collection of photographs of the various races of mankind 
which is not as yet far advanced, though it contains large 
and instructive series of portraits of Danes, Scandi- 
mavians, the people of Bntanny, and Japanese ; whilst 
together with the pholfographs is a small series of those 
skulls which show the best marked racial characteristics, 
and another which is to exhibit the various modifications in 
the forms of their skulls which are made by different races. 
Secondly, the very large collection showing the growth 
of wea^ns of all kinds, Thirdly, the various series 
illustrating the development Of musical instruments, 
ornaments, sculpture, painting, and artistic design of 
all kinds ; and fourthly, those ^ch relate to the develop- 
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ment of implements, utensils, houses, ships, machines, and 
strictly uselul appliances of all kinds. Of course the two 
latter series run into one another, and it is impossible to 
draw a distinct line between them in the case of the 
lower terms of the series. General Pitt Rivers has 
especially drawn attention to the manner in which primi- 
tive implements subserve many uses : how, for example, a 
spear-head may do duty as a knife, as is the case with 
the obsidian-headed spears of the Admiralty Islanders, 
The earliest Palaeolithic stone implements made for 
grasping in the hand were no doubt weapons of offence, 
dig^rs, hammers, nut-crackers, choppers, all in one. 

We propose to give a slight sketch of some of the 
series in the collection, taken at random from its several 
departments, culling freely from the owner published 
catalogue, and his papers read before the Anthropological 
Institute and elsewhere. We may state at the outset 
that there exists as yet a catalogue of the weapons only. 
General Pitt Rivers has not been able to complete a 
catalogue of the remainder of his collection, since it has 
been continuously in process of augmenta- 
tion. The catalogue of the weapons contains 
so much valuable and curious information 
that the appearance of the remainder may be 
looked forward to with great interest. 

One of the marked features of the collec- 
tion is that specimens are usually introduced 
to show what natural objects may have first 
suggested primitive contrivances to savage 
man. Thus amongst the series of savage 
stone hatchets and adzes we find ^ecimens 
of natural stone axes as it were (Fig. i, 1), 
roots of trees which have grown round and 
attached themselves firmly to stones which 
have somewhat of an axe-blade shape, so as 
to appear like natural hatchets. It is quite 
concei vable that the first idea of the axe, the 
fixing the stone blade at the end of a lever, 
may have arisen from the observation by 
primitive man, and his possible use of such 
a natural hatchet. 

Amongst the series of specimens illus- 
trating the origin of weaving are placed 
specimens of bark cloth composed of natu- 
rally-interlaced fibres, and we may suggest 
that it would be well if there were added a 
specimen of a weaver-bird's nest, which may 
have given the first hint as to basket-work, 
and thus led to weaving. In this series is 


arisen as an improvement on the simple stick held in 
the centre, which gradually expanded and grew into a 
shield. The origin of the bow is a very interesting 
question General Pitt Rivers, as explained in a learned 
disquisition on the subject in his catalogue, and also in 
his published lecture on “ Primitive Warfare,*' believes 
that the first idea of the bow may have arisen from the 
use of an elastic throwing-stick, with the spring-trap of the 
Malay regions possibly as a stepping-stone. In several 
places in the world, as, for example, in the Admiralty 
Islands, the bow is a contrivance still unknown ; and Mr. 
Brooke Low, whose fine collection of Bornean manufac- 
tures and implements is now on exhibition at the South Ken- 
sington Museum, informs us that it is not in use throughout 
Borneo, though the coast people necessarily know the 
weapon. The primitive arrow is merely a spear thrown 
with the bow. It is such in New Guinea, where the 
arrows are far too long for the bow, and though they fiy 
for a dozen yards or so with great force, soon wobble and 
turn over. The arrows have no notch and no feather ; 


I 



placed a collection of SpindlC-whorls from all Fic. I. — a, Natural stone wt« fanned by the prowing of the root of a free round a blade^haped 

narts of the world Pern Vanrnnver TclanH Papuan bow with broad flat and long arrow without notch or feather : t:, 

parts or tne woria rcru, Vancouver island, Ewiimaux composite bow ; I to s, stone spmdte whorls, t, from the Island of Cyprus ; 

Cyprus, Denmark, England, Ireland. It 9, from Peru ; 3. from Denmark ; 4, from Ncuchatel ; 5. from Ireland, 

is most remarkable how 


closely alike are 
these implements, though from such widely separated 
localities. The collection of primitive looms is very 
interesting, though as yet one of the least complete in the 
collection. In its primitive condition, as at the Caroline 
Islands and Vancouver's Island, the loom is entirely 

E ortablc, consisting of a few sticks only, and only narrow 
ands, to form belts or armlets, are woven with it. Some 
years ago we saw such a portable loom in use in Britanny, 
worked by a boy with his hands and feet, to make girth- 
like bands with. The boy was working by the road-side 
and playing about every now and then, yith the whole 
apparatus in his hand. In the bark cloth, made of bark 
strips welded together by means of beating and the action 
of water, the tappa of Polynesia, we probably see the 
origin of paper, which in Japan is made from the bark of 
the same tree p tappa. 

The collection of weapons ccmimences with weapons 
of offence, and begins with a series illustrating the de- 
velopment of the shield out of the parrying-stick, such 
as now used by Australian blacks, the idea of the 
wide shield covering the whole body having apparently 


the bow-string is wide and flat, made of split rattan cane 
(Fig. I, B). The notch and feather are further improve- 
ments not yet attained, at all events, in the greater part 
of New Guinea, At the Aru Islands both notch and 
feather are in use, but the string is still of rattan narrowed 
to fit the notch. In some of the New Hebrides the arrows, 
which are beautifully finished, have the notch, but still no 
feather. The development of the composite bow made 
up of several pieces of horn, bamboo, wood, ivory, &c., 
and usually strengthened by the sinews of animals at the 
back, is illustrated by a sjiecial scries (Fig. i, c). It is 
concluded to have spread from a common centre in Centml 
or Northern Asia to Turkey, Persia, Greenland, California, 
and elsewhere. 

To speak of more civilised weapons, the ori^n of the 
bayonet is peculiarly interesting. Its history is set forth 
in a special small series, and thus explained in the 
catalogue “ In the early part of the seventeenth century 
it was found necessary to retain the use of pikemen in 
the infantry, on account of the defenceless position of 
the foelo<i;-men when the enemy approach^ to close 
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quartcars. To remedy this defect they were accustomed, 
about the middle of the century » to stick the handles of 
their daggers Into the muzdea of their guns in Order^tO 
use them as pikes,” Implements modified on this prin- 
ciple were called ‘^plug-bayonets '* (Fig. 2, 1, 3). One of 
these in the collection has the date 1647 upon it. The 
objection to this was that the handles stopped up the 
muzzle, and the gun could nerer be fired with the bayonet 
fixed. Many of the dagger-handles had rings on the 
guard (Fig, a, 3), and this suggested the idea of fastening 
the ring on to the muzzle, and the dagger or plug-bayonet 
was thus secured on to the outside of a spring, so that 
the firelock could be loaded and fired with fixed bayonets. 
The first intr^uction to this weapon was in one of the 
campaigns in Flanders, in the time of William IIL, and 
greatly were our men astonished at being fired at with 
fixed bayonets. The series contains all stages leading 
from the simple dagger with a wooden plug-like handle, 
through the same with a ring added, to the modern 
bayonet and its tube and catch. 

Another scries close by is of classical interest as illus- 
trating the history of the Greek “kopis," the peculiar 
sword which is to be seen in the hands of combatants 
represented on Greek vases. It is a curved variety of the 


straight leaf-sha^ bronze swcrd. It uppers ttghdVfe 
b^ieh brought to Spain by the K6man$; It in 

fdrm with the koemrie of the Goorkas of 
Turkish,! Albanian, Persian yataghans are' dlrUCt 
descendant^ of this ancient weapon, - ■ 

Leaving the series of weapons, we may refer fd 
collection illustrating the ori^and devdopment of'wata 
and ships. Concerning this question General Pitt RlVeTs 
has published a valuable memoir, entitled ** E^ly Modes 
of Navigation,” In the Journal of the Anthropological 
Institute. He there divides the subject into five heads, 
treating of (i) Solid trunks or dug-out canoes; devdbp- 
ing into (2) Vessels on which planks are laced or sewn 
together, and these developing into such as are pinned 
with plugs of wood, and ultimately nailed with iron or 
copper; (3) Bark canoes ; (4) Vessels of skins and wicker- 
work; (5) Rafts, developing into outrigger cahoes, and 
ultimately into vessels of broader'beam, to whlth may be 
added rudders, sails, and contrivances which gave rise to 
parts of a more advanced description of vessel, such as 
the oculus, aplustrc, forecastle, and poop. 

The dug-out canoes probably originated from trunks of 
trees accidentally burnt hollow in consequence of the 
common practice of lighting fires at the bases of trees. 



Some Australian blacks used to paddle about on logs 
shaped like canoes, but not hollowed out at all, sitting 
merely astride with their feet resting on a rail of small 
sticks driven in. As an improvement to the dug-out, 
wash-boards, or gunwale-pieces, narrow plank strips are 
added all round at the edge, to keep the wash of the 
water out. These wash-boards are gradually increased 
in height till, when the canoe is loaded, the dug-out trunk 
is entirely below water, and acts merely as a float to sup- 
port the vessel of planks resting on it. In such a condition 
are the Cinghalese canoes which come alongside all the 
steamers at Point de Galle and take passengers on shore 

a . 2, 4). There is a model of one of these in the series, 
also another of a wide flat-bottomed boat, also from 
Ceylonj in which two dug-out trunks are fastened to the 
margins of the bottom, one on each side, so as to form 
lateral floats and give the boat very great stability, this 
primitive device being absolutely the same in principle 
as that adopted in the structure of the Czar's new yacht 
Livadia^ lately described in Nature, In progress of 
development, the dug-out portion of the canoe becomes 
proportionately less important its functions being usurped 
by the superstructure of planks, and eventually the dug- 
out disappears, or rather survives as the keel only, ana 
the ordinary boat built of planks is the result. The upper 


planks long remain laced together, and lashed to the dug- 
out by means of rattans or sennet, the boats having no 
ribs, but simply thawts as supports for the planks. In Fiji 
the ribs seen in the interior of the canoes are not used to 
bring the planks into shape, but are the last things 
inserted, and are used for uniting the deck more firmly to 
the body of the canoe. Wallace has described the boats 
and boat-buildcra of the Kd Islands. Here, though the 
ledges of the planks are pegged together by me^s of 
wooden pegs, the planks are still fastened to the ribs by 
means of rattans. The ribs themselves are an addition, 
after the boat is otherwise complete, and after the first 
year the rattan-tied ribs are generally taken out and 
replaced by new ones, fitted to the planks and nailed. 
General Pitt Rivers develops the outrigger canoe from 
the raft. In all Africa and all America there has never 
existed an outrigger vessel of any kind. All the canoes 
are simple ; but on the coast of South America rafts are 
used with sails elsewhere Unknown in America. Those 
termed balzas, used oh the Guayaquil, in Ecuador, fire 
described by Ulloa. Some are seventy feet in lengfhj^ 
and twelve m breadth. They are made of light 
logs lashed together, and when th^ are Bailing, i^nka. 
are pushed down into the water between the ic^ an4r 
aeting as centre-boards, enable the rafts to lufi up or bear 
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iway, aooordtog as they are inserteil in the fore or hinder 
pmt Ott the vaft theory the outrigger canoe is supposed 
tahambeen developed fi^om an improved modincation 
of .the wling" mft, in which two logs were made use of 
instead of many^ as opposing less resistance to the water, 
an 4 were connected oy a platform. Such two-log struc- 
tures^ of course without sails, have been described as in 
use ^ ihe Tasmanians. The use of the sailing rafts on 
the Pacific coast of America seems to lend probability 
to the theory, since the outrigger canoe is universal in 
Pdlynesia. On this theory the double canoe fFig. 2, 6) 
is* a highly-specialised development of the two-log rafts ; 
and General Pitt Rivers points for additional proof to the 
fact that in all double canoes one vessel is always smaller 
than the other. This may however be merely a con- 
trivance for aiding steering. 

On the other hand it seems to us very probable that 
the outrigger canoe is really derived from the double 
canoes and that the outrigger float represents, not a 
log in process of development towards a canoe itself, 
but a degenerate second canoe. On some parts of the 
coast of New Guinea tlie Papuans are accustomed 
to lash side by side firmly several of their large 
canoes, when about to set out on a trading expedition 
of 200 or 300 miles and sail along the coast. Such 
a group of canoes is called a “lakatoi.” It is very 
probable that the fastening of two dug-outs side by side 
may have early suggested itself, and that the two may 
have gradually been separated and fastened by longer 
and longer cross-pieces, as stability was found to be 
increased thereby. We merely suggest this other view 
of the matter as worthy of consideration. It is by means 
of collections such as that now under consideration that 
such points can be determined. Luckily, for some reason 
or other, possibly a religious one, savages all over the 
world make most carefully-constructed models of their 
canoes. These are not children's toys, but exact models, 
correct in all details. Even the wretched Fuegians dp 
this, and the models are not made for purposes of barter 
originally, since they are made by such races as the 
Admiralty Islanders, who have no opportunity of dispos- 
ing of them. We seem even ourselves to make more 
models than necessary, as the quantities of them in 
museums testify. General Pitt Rivers has collected a most 
valuable series of native models of boats and ships of all 
kinds. 

(TV continued.) 


NOTES 

JUDorNo from the papers and reports that have reachctl us, 
through the kindness of tljc permanent secretary, Mr, F. W. 
Putnam, the Boston meeting of the American Association has 
been a great success. The many attractions of Boston drew to- 
gether a large concourse, including nearly all the great lights of 
American science. The jKople of Boston and Cambridge seem 
to have, exerted themselves to the utmost to make the numerous 
visitors [enjoy themselves, and,' from the accounts of the many 
excursions and receptions, these exertions were completely 
fiViccftssfuh There were something like a thousand names regis- 
tered on tire books of the Association, and at the Cambridge 
dinner, on August. 24, 870 jrersons were present. The number 
of papOt^ entered was 280, all of them evidently duly con- 
sidered before being admitted, and many of them of great 
scientific importance. 

The address of welcome of Prof. Rogers, of the Massa- 
chusetts Institute of Technology, briefly reviewed the origin 
of the various National Associations, predicting that the Ame- 
rican wohld iri time rival that which at the moment was 
rnedin^ nt S^sea. ** Let us,*' Prof. Rogers said, *‘make it 
oUr spSial work to exclude from our annual i^eports all detailed 
publications which are not of a character actuahy to add to the 


^tock of husmm, knowledge, whetlier that knowledge be simply 
the gathering together of facts by careful pirocesses of discern- 
ment, or the dev^pment of laws by carefiit mathematical inves- 
tigation.** Mr. Lewis H. Morgan, the president Vf fhe Associa- 
tion, in his brief r^ply to the addresses of wricome, made some 
remarks which are quite as deserving of attention here as on the 
other side of the water. “When the meetings of this Association 
become indifierent to the communities among which they arc 
held, its usefulness will be near its end. There is a direct con- 
nectiou between the work upon which its members are engaged 
and the material prosperity of the country, In which all alike have 
an interest. Scientific Investigations ascertain and cstablisli 
principles which inventive genius then utilises for the common 
benefit. We cannot have a great nation with'.)Ut a great develop- 
ment of the industrial arts, and this, in its turn, depends upon 
the results of scientific discovery as necessary antecedents. 
Material development, therefore, is intimately related to progress 
in science.’* The address of Prof. A, Agassis in Section A we 
gave in a recent number, and that of Prof. Asaph Hall we hope 
to be able to give next week. Prof, Bcirs remarkable lecture 
mil be found on another page. 

The German Association began its sittings at Danzig last 
Saturday, and continues them during the present week. Judging 
from the reports that have been sent us, the German savants 
have received a warm welcome in the great Prussian commercial 
city. The progranrme of papers, as we have already intimated, 
is long, and contains several of great importance. Prof, Cohn 
of Breslau brought forward at one of the pubUc lectures important 
data, spreading over many years, as to the prevalence of colour- 
blindness, especially in Germany, Switzerland, and America, 

A CORRESPONDENT informs us that at the meeting of the 
Geological Society of France at Boulogne, to which we have 
already referred, the French geologists did England the honour 
of electing Prof. Prestwich president. Besides Professors Prest- 
wich and Seeley, two other English geologists were present at 
the meeting, the Rev. J. F. Blake and the Rev. T. \Viltshire. 
There were also present a large number of , Belgian geologists. 
With the French geologists the meeting numbered about fifty 
members. Daily excursions were made to all the many places of 
geological interest in the Boulonnais, and in the evenings pai>cr 3 
were read by Prof. Gos5:elet, Dr. E, Sauvage, M. Pcllat, and 
Prof. Prestwich, on the geological features of the places visited. 
The geologists were most hospitably entertained by the munici- 
pality and other public bodies. 

At the Swansea meeting of the British Association Sir William 
Thomson, as an incidental illustration of a paper by him, gave 
the following method of 'burning the world upside down.’* 
Suppose there to be no sea or other winter on the earth, and no 
hills or hollows ; and let the earth be a perfectly elastic or 
perfectly rigid solid, with no moon nor sun, nor other body to 
disturb it. Commencing anywhere in the northern hemisphere, 
walk a few miles northwarrls or southwards. This, by displacing 
the earth's axis makes a slope. Then walk np hill as long as 
you can ; then walk a few miles southwards ; then lie do\vn and 
rest, and in time the thing is done ; that is to say, what was the 
South Pole is found under Polaris. 

The autumn Congress of the Sanitary Institute was opened at 
Exeter on Tuesday, under the presidency of Lord Fortescue, 

The death, on August 2, is announced of Karl Ritter von 
Hauer, the director of the chemical laboratory of the Geological 
Institute of Vienna. 

A CONGRESS on hygiene was held at Hamburg on September 
13, 14, 15. irtie number of members was about 2oio, At' the 
first sitting the hygiene of hospitals and public buUdihgs wAs 
discussed; at the second the hygiene of shipping, after the 
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delivery of an address by Dr. Reincke ; and on the third day 
the ventilation of private dwelling, and other similar subjects. 
A resolution, proposed by Dr, Rietschel of Dresden, was passed 
to induce public authorities to study practically the ventilation 
of buildings, and another, by Dr, Prath of Dresden, that sani- 
tary inspection should always take place by duly qualified officers. 
This session is the eighth of the Association. 

The Russian newspapers announce that the jubilee of the 
zoological museum of the Academy of Sciences, established in 
1831 by the Emperor Nicholas, will take place in 1881. Russian 
and foreign zoologists will meet at St. Petersburg on this 
occasion. 

The Association Scientifique de France has not continued the 
observations of meteors which was begun by Leverrier, its 
founder. No steps have been taken by the Observatory to fill 
up this important gap in the scientific work of the nation. The 
interest of observations taken during the last two years in the 
display of August meteors and the forthcoming inauguration of 
Leverrier's statue have attracted public attention to this circum- 
stance, and it is hoped these observations will shortly be 
resumed. 

University College, Bristol, has the credit of being the 
first in England in which the higher education of women has 
been conducted on a large scale in conjunction with that of men. 
Its Calendar, which is before us, shows that in the last session, 
its fourth, the College was attended by more than five hundred 
students, of whom nearly half were women. A wide range in 
science and literature is covered by the lectures, of which there 
are more than forty distinct courses in the day, and more than 
twenty in the evening. Its engineering department has derived 
great advantage from the plan under which the students spend 
the siaVinter months in the College, and the six summer months 
as pupils in engineering works in the neighbourhood. The want 
of space, which has hitherto pressed severely, will be relieved 
by the opening in October of a part of the new buildings. 

The crayfish is disappearing so rapidly in several French 
departments that energetic measures have been considered neces- 
sary for its protection. The fishing of it has been entirely pro- 
hibited in the departments of Meuse and Doubs by prcfectorial 
decrees. 

The freedom of the City of I^ndon is to be conferred on Sir 
Henry Bes.semcr, F.R.S., on October 6, 

M. LoRjTKT gives a brief account in the Comp/es rendus for' 
September 13, of the results of h's dredging in the I^ake of 
Hiberias. The lake is 213 metres above the surface of the 
Mediterranean, and the greatest depth is 250 metres. M. Lortet 
finds proofs that the lake was formerly on the same level as the 
Mediterranean. It U probable, he thinks, that formerly the 
Uke was very salt ; and thus a study of the fauna of the lake i$ 
full of interest. At least a dozen species of fish were obtained, 
several of them new forms, which M, Lortet U now investigating. 
He gives the following list of species which have been deter- 
mined : — Clarias ntacranthus^ Capocta damascenat Barbus Bed- 
domiit Chrpmis Andrdc, C*, paterfamilias^ C. Simonis^ C. nilatica, 
C, nav. j/., C. tm}, sp.^ C. mn/.sp., (un genre nouveau indHer- 
mini)y Lahrobarhus cants. Several new species of molluscs 
have also been obtained ; M. Lortet gives the following list :™ 
NeriHna Jordani, Butt. ; Melania tubermlala, MUllcr ; Melan^ 
opsis premorsoy L. ; M, costoia^ Olivier ; Cyrena fluminalis^ 
Miiller ; Unto ierminoHsy Bourg. ; U (igridis^ Bourg. ; U, 
Zorteti, Locard ; U, /Hetri, Locard, ; U, Maris Galilai, Locard. 
Meilanopsis and Melania are of a marine appearance, and seem 
to M. Lortet to show the transition between salt and fresh 
water. 


In Vol, xU. of the Transactions of the New Zealand Institute 
Mr. J. W. Stack has some interesting notes on the colour-sense 
of the Maori Mr, Stack asks what stage had the colour-sense 
of the Maori reached before intercourse with Europeans began ? 
This can readily be ascertained by reference to the terms 
existing in the language at that date for giving expression to 
I the sense of colour. We find, upon examination, that the 
langui^e possessed very few words that conveyed to the mind 
an idea of colour, apart from the object with which tlie parti- 
cular colour was associated. There are only three colours for 
which terms exist, namely, white, black, and red. White, ma 
(sometimes tea — very limited application). Black, pouri, pango^ 
mangti. Red, whero, kura^ ngangana. If we analyse these 
words they seem all to relate to the presence or absence of 
sunlight, Ma is doubtless a contraction for Marama, light, 
which is derived from Ba, the sun, Bouri, black, is derived 
from Bo, night . The derivation of pango and inangu is not so 
apparent, but I venture to think that both whero and kura may 
be traced to Ba, Ma Is not only the term for whiteness and 
clearness, but also for all the lighter tints of yellow, grey, and 
green. Grey hair is called kina, but the term was never used 
to designate anything else but hair ; every other grey object was 
either ma or pango, as it inclined to a lighter or darker shade. 
All the words for expressing redness, except ngangana^ may, 
Mr. Stack thinks, be traced to Ba, and connect the Maori idea 
of that colour with the brilliant rays of the sun. Ngangana is 
not the word generally used to express the quality of redness, 
but only certain appearances of it, as in flowers or hlood-shot 
eyes. VcUow and green were recognised, not as abstract con- 
ceptions of colour, but only as they are associated with objects. 
Blue was not formerly recognised, as no word exists to re- 
present it. Anything blue was classed with black, and went 
under the heading of pouri, or pango, or mangu. The blue 
depths of ocean and sky were pouri, or dark. No words arc 
found in the Maori language to express violet, brown, orange, 
and pink colours ; but there arc no less than three words to 
express pied or speckled objects. Kopurepure =: reddish 
speckle ; KotingoHngo = dark speckle ; tongUongi « spotted. 
The limited number of colour-expressions that exist in the 
Maori language cannot be attributed to the absence of objects 
presenting those colours for which the terms are wanting. The 
ornamental scroll-work, and the elaborate patterns employed in 
tatooing and carving, showed that the Maoris were capable of 
appreciating the beautiful, both in form and in colouring, and 
we can only account, Mr. Stack thinks, for their indifference to 
the more delicate tints of flowers W'hich call forth our admira- 
tion by supposing that their colour-sense was not so well 
educated as our own. 

Mr. John Scott has been appointed Professor of Agriculture 
and Estate Management to the Royal Agricultural College at 
Circnce.stcr. Mr. Scott studied agriculture at the University of 
Edinburgh, and has had many years practical experience in 
farming, estate management, and land v|ilulng, both at home 
arul in the Colonies. He is the author of two well-known books 
on farm and estate valuations, and was formerly editor of the 
Barm JournaL 

A NEW and revised edition of Bishop Stanley’s well-known 
and deservedly popular ** Familiar History of BriUrit Birds ’* has 
just been publisjlicd by Messrs. Longmans and Co, It has been 
revised by ** a practical ornithologist of much experience,'* and 
has been furnished with numerous additional illustrations. 

Another Lake village, assigned by experts to the age of 
Bronze, has been discovered at Auvemicr, near NeucMltel, 
Several millstones ^uite new, others half made, have been 
brought to light, from which it is inferred that the place may 
have been the seat of a manufactory of these articles. Anotluv 
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conclusion drawn from this iind is that Swiss pile buildings 
served as actual dwellings for the primeval inhabitants of the 
laud, and were not, as has been supposed, used merely as 
storehouses. 

Mr, David Boguk will publish in November a new book by 
Mr, S, Butler, author of “Erewhon,” “Life and Habit,” &c., 
entitled “ Unconscious Memory.” The work will contain 
translations from the German of Prosper Ewald flering of 
Prague, and of von Hartmann, with a comparison between the 
views of instinctive and unconscious actions taken by these two 
writers respectively. 

Tub British Museum is about to be enriched by a collection 
of natural history specimens made by the officers of ller Majesty’s 
surveying ship which has been for some months engaged 
in making a complete survey of the Straits of Mfi^ellan. 

With the view of promoting agricultural improvement in 
Bengal and encouraging the study of scientific agriculture, the 
Bengal Government has created two annual special scholarships 
of aoo/, each, to be held by science graduates of the Calcutta 
University at Cirencester College. 

A TERRIFIC hurricane passed over the Bermudas on August 
29 and 30, stated to have exceeded in violence the historical 
hurricane of 1839. 

Two years ago (Nature, vol. xviii. pp. 104, 344) we directed 
attention U) the discoveries made in Russia in regard to Fermat’s 
asserted prime-fonn 2*™ + i. We have now to chronicle the 
fact that to the number of composite integers of this form 
another addition has just been made. M. Landry has found that 
2** + I is divisible by 274177. As at present ascertained there- 
fore the composite members of the form are — 

fft rrr. 5 j divisor, 5*2^ -I- I (Euler), 

™ 6; ,, 1071*2® + I (Landry), 

w r- 12; ,, 7 * 2 ^* + I (Pcrvouchine), 

«/ = 23 ; ,, 5*2*® + I (Pcrvouchine). 

MM. Martinet and Lesson have brought out vol, i. of 
their work on the origin and migrations of tJie Polynesians, 
The next volume is nearly ready, and the remainder will be 
published in i88i. The aim of this exhaustive work is to de- 
monstrate that the Polynesians are neither Asiatics nor Americans, 
but Maoris, from the Middle Island. 

M. C, DE Ufalvv is engaged in editing the narrative of the 
voyage of M. Panagiotis Potagos in Central Asia ; while to M. 
Henri Duveyricr has been confided, by the Paris Geographical 
Society, the task of preparing for publication in French that 
traveller’s expedition in Equatorial Africa. 

Three French expeditions are being organised. One, by M. 
Revoil, to Aden, in the country of the Somalis ; another, by M, 
Moindron, to the northern coasts of New Guinea, which, if 
practicable, is to advance beyond the points reached by RafTray, 
Meyer, and Albertis; and the third, by M, Flahant, to the Polar 
Seas, in conjunction, probably, with Nordenskjold. 

A French explorer, M. Lecart, who is at present on the banks 
of the Niger, writes home from “Koundian (Gangaran), 
July 25,” that he has discovered a new vine, which promises to 
be of great economical value. He says the fruit of the vine 
Is excellent and abundant, its ^cultivation very easy, its roots 
tuberose and perennial, while its branche.5 are annual. It can 
be cultivated as easily as the dahlia. He himself had been 
eating the large grapes of the vine for eight days, and found 
them excellent, and he suggests tliat its culture ought to be 
attempted in all vine-growutg countries oa a possible remedy 
against the phylloxera. He tis sending home seeds for experi- 
ment, both in France and Algeria, and will bring home speci- 
mens of the plant at all stages. 


Mb. F, J. Camfbble of the College for the Blind, Upper 
Norwood, he himself being blind, gives an interesting account 
of his successful ascent of Mont Blanc, the first time such a feat 
was accomplished by a blind man. 

The Report of the Cardiff Naturalists’ Society for 1879 
has to complain of a considerable falling off in the membership, 
attributable mainly to bad times. Otherwise tlie work of 
Society has been (airly satisfactory . 

At a recent meeting of the Balloon Society of Great Britain, 
it was announced that a challenge had been received from M, de 
Fonvielle, president of the French Academic d’Aerostation, to a 
balloon contest daring the present autumn on English soil. 
After a discussion It was decided to accept the challenge, the 
contest to take place between one member of each nationality, 
and the ascent to be made from the Crystal Palace. 

According to a table published by the Siatis^icA^ Manats’- 
schrift of Vienna, the number of volumes in the Notional 
Library of Paris is 2,078,000, and in the British Museum only 
1,000,000. But it should be noted that the number of volumes does 
not give an exact idea of the real importance of a library. The 
Vatican, which is stated to have only 30,000 volumes and 25,000 
manuscripts, must l)e considered as ranking far above its numerical 
position. According to the providons of the French law, the 
deposit is required of each re* impression, .even where there is no 
alteration, and the National Library has not the right of dis- 
posing by sale of useless volumes, so that there is an accumula- 
tion of popular works of no value at all. There is a room fid 1 
of Noel and Chapsal’s Elements of Grammar, and endless numbers 
of Vetits Parisims^ Popular novels arc in the same case, and 
there are more than eighty copies of “Nana.” 

An interesting prehistoric sketch of the Spreewald and the 
Schlossberg of Burg, with special map and illustrations, by 
Professors Virchow and Schulenburg, has been published by 
Wiegandt of Berlin. 

Tub additions to the Zoological Society’s Gardens during the 
pa^t week include a Brown-ncckcd Parrot {Pdoesphalus fusicotUs) 
from West Africa, presented by Mr. II, Wood ; a Jactraea 
{Crasptdocephahis bra silt ensis)^ a Tree Snake {Drytophis 

acumit$ala\ a Amphisbeena {Amphisbocna alba) from 

Brazil, presented by Dr. A. Stradling, C. M.Z.S, ; a ■■■■ 

Amphisbeena {Bronia brasiliensis) from Pernambuco, presented 
by Mr. W. A. Forbes, F.Z.S. ; a Weeper Caimchin {Cebiss 
capucinus) from Brazil, a Ring-tailed Coati {Nasua rtifa)^ a 
Spotted Cavy {Cadagmys paca) from South America, a Crab- 
eating Raccoon {Procyan cancrivorus) from West Indies, a 
Saturnine Mocking-Bird {Mimus saturninus), two Silky Hang- 
nests {Amblyrhamphus holosericeus\ a Sulphury Tyrant Bird 
{Pitangus sulphnratus) from Monte Video, a Maximilian’s 
Aracari (Ptetoglossus wiedi) from Pernambuco, deposited ; five 
Ruffs [^Machetes pugnax), British, purchased ; a Reeves’s Muntjac 
{Carvulus rervssi), l>om in the Gardens. 


oujR astronomical column 

Colours of Southern Stars.— In the Uranametria Argon- 
Hnat Dr. Gould has drawn attention to a number of stars pre 
senting marked colour, and to several in whicli there appears to- 
}>e change of colour : the following are amongst the more 
noticeable cases 

0 Hydri is remarkable for its clear yellow light (2*7m.| ; the 
Cordoba observations do not support Sir John Hcrschels sus- 
picion of variability of brightness, a Indl is also of a bright clear 
ycdlow' ; mag. 3*1, The blue colour of yTucanse is very marked; 
Gould’s magnitude is 4*0. ^ Kridani (3*5) is remarkable for its 
blue colour, and r Puppis (3 ’5) is decidedly blue ; « Pavonis, the 
estimates of magnitude of which star vary from 3*6 to 4*2, is of 
a remarkably blue colour, (Mould’s No, 9 Dorado, LacatUe 
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15671 which varies from 5! to 6}; is exoesMv^ red j Grub b 
of a deep crimson, wliile its ndghbour w* is conspicuously white 5 
inagpituUes respectively 67 and 5*0. The star No. 10163 
OeUren’s Argclander is remarkable f^r Its superb crimson colour; 
its place for 1875 is in R.A. 9h. 45m, x8s., N.P.D* 112® 25^ 
fjL Muacse {S'3m.) is intense orange-r^, 
y Centauri, varying between 4*5 and 5*1, appears also to vary 
in colour, having been repeatedly noted as reddish, while at 
other tiroes it was found without any marked tinge. N Velomm, 
which has a ^leculiar yellow colour, contrasting markedly with 
that of the numerous red stars in its vicinity, is suspected to vary 
in colour as well as in brightness, the period of the variations 
appearing to be not far from 4J days, though the number of 
ob^rvations b not sufficient to give the law of the fluctuations. 
The positions of these stars for i875’0 are : y Ceutauri, R.A. 
I^h. 42m. 13s., N.P.D. 123® 49'‘S; N Velorum, R.A. 
9n. 27m. 25s,, N.r.D, 146® 29^*0, 
t)r. Gould says that there is “a decidedly greenish tinge to 
the light of^^ Libric, although its colour cannot projxsrly be 
colled conspicuous ; this confirms Smyth’s judgment on its 
tinge — pale emerald. 

Telegkavhic Determinations of Longitude. ^ The 
Hydrographic Office at Washington has published a number 
of geo^aphical positions determined in 1878 and 1879 by 
parties tmaer the mrection of l^dcut,- Commanders F. M. Green 
and C. H. Davis of the United States Navy, The longitudes 
were fixed by telegraphic exchanges of timc-aignals, the initbl 
point of measurement being tlic meridian of the Royal Observa- 
tory at Greenwich. The latitudes (w^ith the exception of Lisbon, 
determined by the Director of the Royal Observatory, Capt, 
F. A. Oom) result fiom numerous zenithdclescopc observations 
of pairs of stars. The details of the observations are in the 
press, and will shortly appear; meanwhile \vt extract from 
No. 59 of the Ni^Hcds of the Hydrographic Office the positions 
of the more important points— 

/Jshn — Centre of dome of the Royal Observatory. 

Lai, 38" 42' 3l"‘3 N. J.ong. oh. 36m. 44*683. W. 
Ftmchai (Madeira) — Flagstaff of Fort St. Jago, 

Lat, 32' 38' 4'"' I N. ... Long. ih. 7m. 35*563, W. 

Lighthouse near l^'orL Uicao. 

X.at. 8® 3' 22^*2 8. ... Long. 2h. 19UI. 27*775, W. 

Bahia — San Antonio Lighthouse. 

Lat, 13' o' 3 7 '^ '4 S. ... Long. 2h. 34m. 8*373. W, 

Rio de Centre of dome of Imperial Observatory. 

Lat, 23“ 54' 23"’8 S. ... Long. 2 h. S 2 m. 41 '41.5. W. 

Centre of south-east tower of Cathedral. 

Lat. 34' 54' 33" 'o S. ... Long. 3h. 44111. 4 g’ 03 s. W. 
Buenos Ayres — Centre of Cupola of C'u stem -house. 

Lat. 34'’ 36^ 29"*8 S, ... Long. 3h, 53m. 28*953. W. 

Four-Figure Logarithms and AntiT^ogaiuthms.— 
Messrs. Layton, Fleet Street, have lately published tables of 
logarithms of numbers to four places from 1 000 to 9999, and 
anti -logarithms "0000 to *9999, arranged by General ifannyng- 
ton, similarly to the modern six and seven-figurc tables. AU the 
figtu-es are printed, and the value sought ds consequently found 
by mere inspection. The logarithms of numbers o to 999-would 
have required two more pages only, and probably woidd have 
been more used than any of the other pages, A complete manual 
of four-figure logarithms of numbers and trigonometrical functions 
is much to be desired, and would suffice for eclipses, occultations, 
star.corrections, and many subordinate astronomical calculations ; 
it is to be regretted that the logarithms of trigonometrical 
runctions are not given in the present publication. 


ACTION OF PHOSPHORESCENT LIGHT ON 
SELENIUM^ 

A FEW weeks ago, when listening to Mr, Heaton’s lecture on 
“ Balmain’s luminous paint at the Society of Arts, it occurred 
to me to try whether the faint light of phosphorescence would 
exercise any sensible effect upon the electric conductivity of 
selenium. I lately made some experiments in this direction, for 
which I adopted the following arrangement :*«One of Dr. 
Werner Siemens’ seloniom preparations, of the kind described 
^ me in vol, vi. of the Society of Telegraph Engineers’ 
yourmi, was placed in the circuit of two Darnell cells, together 
with a delicate Thomson’s reflecting galvanometer. The aele- 

' This article was seat to ui by Dr. Obach in April last.— Kn, 


put into one end of a [blackened brass tube, which 
was pUeed inside} a dark box provided with a sliding door in 
front of dtc open «utd of the tube. The source of phosphores' 
cence was a sheet of glass 30 X 30 centimetres, painted at the 
back with some phosphorescent material.^ This luminous sheet 
was placed befon the opening otf the box, usually at a distance 
of about 60 centimetres from the selenium plate. 

In the first series of expeHments the phosphorescence tba 
sheet was excited by exposing it to.light from different sources. 
The results were as follows : — 


No. of 
experi- 
ment. 

Description of Usht used for exciting the 
jimosphorcfcencc of the sheets 

Increase df con- 
ductivity of the 
selenium by the 
action of |m<Mi- 
phorescent light. 


The sheet was exposed toi— 

Light reflected from celling of semi-dark 
room for several minutes. 

Per ceati 

X 

0*7 

2 

I.ight reflected from ceiling of moderately 
light room for fifteen minutes. 

3*4 

3 

Light of the sky at 5 p.m. for several 
minutes. 

4-6 

4 

I.ight from a few inches of burning 
m.'igncsium ribbon. 

S'J 

5 

^Sunlight for two minutes*exactly. 

7^8 

6 

^Sunlight for five minutes exactly. 

6*3 


During these experiments the phosphorescent light acted on 
the selenium immediately after the exposure of the sheet to light. 
After a lapse of some minutes the effect was found considerably 
lessened ; for instance, the third experiment gave only about ^tli 
of the original value five minutes after the exposure. The sheet, 
exposed to strong light two hours" previously, showed no per- 
ceptible action on the selcuium. The curious fact that the effect 
is less when the sheet is exposed to sunlight for five minutes 
than when it is exposed for only two minutes, is probably due to 
the circumstance that the becomes sensibly warm during the 
longer period of exposure. 

In the second series of experiments different lengths of 
magnesium ribbon were burnt in front of the sheet and at a 
distance of about IS centimetres from it, The intensity of the 
phosphorescence increased with the time of exposure to light, as 
the following little table shows : — 


I.cngth of mognesium 
ribbon. 

Time the ma^csium 
(, was burumg. 

Increase of conductivity 
of selenium. 

Cvnfimetreri. 

Seconds. 

Per cent. 

I 

2 

0*8 

3 

3 

1*8 

10 

5 

2*4 

20 

12 

2*8 

30 

21 

3^4 


In the third scries of experiments a length of 20 centimetres of 
magnesium ribbon was burnt in front of the sheet at 20 centi- 
metres distance from it. The shei^ was then, immediately after 
its exposure to light, placed at distances of 200, 150, 100, and 
$0 centimetres respectively from the selenium. It was found 
that the effect upon the sclemum varied approximately as the 
inverse distance of the sheet from the selenium plate, or in other 
words, as the smaare root of the light intensity. The same rela- 
tion has been found by Dr, Werner Siemens and others for 
considerably stronger light intensities. 

In the fourth scries of exj>eriments the phosphorescent Ifeht 
was made to pass through differently-coloured sheets of glass 
before acting on the sefenium. It was found that colourless 
glass transmitted all the active rays. Blue glass tran^tted f ths 
of the total amount ; green glass transmitted ith ; red (almost 
monochromatic) ; and yellow glass transmitted no perceptible 
action. 

In the fifth scries of experiments the action of the sheet upon 
the selenium was compared with that of a spermaceti candle, 
the phosphorescence of the sheet being excitM by diffused day- 
light. Two separate sets of measurements with the standard 

LA so<called Ata4dsH*s lamp from Afesm* IhlMaad Horoct Leodpad 
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candid at diflCevent dutanoea ( 3 |r 3^ metres) from tlie selenium 

g[ave tolerably concordant results when calculated on thesupposi* 
tioti'titat the effect upon the selenium varies as the square root of 
the light intensity. The influence of about 350 square centimetres 
of the iumiHous sh4it on the selenium was found equal to that of 
0*0014 standard candlei or 0*04 standard candle per square 
metre. 

In conclusion 1 wish to remark tliat the above must be consi* 
dered only as preliminary experiments, and the flgurcs given as 
only approximate. 1 am now engaged in making further ex- 
periments on this subject with the endeavour to obtain more 
accurate results and to extend Uiese researches, as it seems 
probable that the sensitive selenium plate may render similar 
services to the study of phosphorescent light as the thermopile 
has rendered to the study of radiant heat. Eugbn Obach 

AGRICULTURAL CHEMISTRY^ 

II. 

TT has been shown that the plant may receive abundance of 
^ nitrogen, may produce abundance of chlorophyll, and may be 
subject to the influence of suflicieut light, and ^et not assimilate 
a due amount of carbon. On the other hand, it has been seen 
that the mineral constituents may be Uberally provided, and yet, 
in the al)Bence of a sufficient supply of nitrogen in an available 
condition, the deficiency in the assimilation of carbon will be 
still greater. In fact, assuming all the other necessary conditions 
to be provided, it was seen that the amount of carbon assimilated 
depended on the available supply of nitrogen. 

In a certain general sense it may be said that the success of 
Uie cultivator may be measured by the amount of carlx>n he 
succeeds in accumulating in his crops. And as, other conditions 
being provided, the amount of carbon assimilated depends on 
the supply of nitrogen in an available form within the reach, of 
the plants, it is obvious that the question of the sources of the 
nitrogen of vegetation is one of first importance. Are they the 
5>aTrie for all descriptions of plants? Are they to be sought 
entirely in the soil, or entirely in the atmosphere, or partly in 
the one and partly in the other? 

These are questions which Lawes and myself have dis- 
cussed so frequently that it might seem some ai)oIogy was due 
for recurring to the subject here, especially as I cousidcred it in 
some of its aspects before this Section at the Sheffield meeting 
last year. But the subject stilt remains one of first imporU'ince 
to agriculture, and it could not be omitted from consideration in 
such a review as I have undertaken to give. Moreover, there 
are some points connected with it still unsettled, and some still 
disjmlcd. 

It w'ill be remembered that De Saussurc’s conclusion was that 
plants did not assimilate the free or uucombined nitrogen of the 
atmosphere, and that they derived their nitrogen from the com- 
pounds of it existing in the atmosphere, and especially in the 
soil, Liebig, too, concluded that ydants do not assimilate 
nitrogen from the store of it exi.sting in the free or uncorfibincd 
state, but that auimoni,a was their main source, and he assumed 
the amount of it annually coming down in rain to be much more 
than \vc now know to be the case. 

Kcfcrring to our previous papers for full details respecting 
most of the points in question, I will state, as briefly as 1 can, 
the main facts known — first in regard to the amount of the 
measurable, or as yet measured, annual deposition of combined 
nitrogen from the atmosphere; and secondly as to the amount 
of nitrogen annually assimilated over a given area by different 
crops— so that some judgment may be formed as to whether the 
measurcl atmospheric souixcs are sufficient for the requirements 
of agricultural production, or whether, or where we must look 
for other supplies? 

First, as to the amount of combined nitrogen coming down as 
ammonia and nitric acid in the measured aqueous deposits from 
the atmosphere. 

Judging from the results of determinations made many years 
ago, partly by Mr, Way, and partly by ourselves, in the rain, 
&C., collected at Rothamsted ; from the results of numerous 
determinations made much more recently by Prof. Frankland in 
the deposits collected at RotbamsUd, and also in rain collected 
elsewliere ; from tlie results obtained BoussingauU in Alsace j 
from those of MaritJ-Davy at the Meteorological Observatory at 

‘ ppeainfi Adclreis in Section B (Chsmical Scletwe), at the Swansea 
meetwa of the Britiih Aisociation. by J. H, OUbeirt. Ph.D.. F.R.S., 
V.B.C*S,, F.lls.. President of the Section. Continued from p. 476, 


Montsouris, Paris ; and from those of many others made In 
France and Germany — we concluded, some years ago, that the 
amount of combined nitrogen annually so coming down from the 
atmosphere would not exceed S or to lbs. per acre per annum in 
the open country in Western Europe. Subsequent records 
would lead to the conclusion that this estimate is more probabiy 
loo high than too low. And here it may be mentioned in 
passing, that numerous determinations of the nitric acid in the 
drainage water collected from land at Rothamsted, which had 
been many years unmanured, indicate that there may be a 
considerable annual loss by the soil in that way ; indeed, prob- 
ably sometimes much more than the amount estimated to be 
flimually available ftom the meajmircd aqueous deposits from 
the atmosphere. 

It should be observed, however, that the amount of combined 
nitrogen, especially of ammonia, is very much greater in a given 
volume of the minor aqueous deposits than it is in rain ; aiid 
there can be no doubt that there would be more deposited witliin 
the pores of a given area of soil than on an equal area of the 
non-porous even surface of a rain-gauge. How much, however, 
might thus V>c available beyond that determined in the collected 
and measured aqueous deposits, the existing evidence does not 
afford the means of estimating with any certainly. 

The next point to consider is — What is the amount of nitro- 
gen annually obtained over a given area, in different crops, when 
they are gro>vn without any supply of it in manure ? The field 
experiments at Rothamsted supply important data relating to 
this subject. 

ITius, over a period of 33 years (up to 1875 iBclusive), wheat 
yielded an average of 20*7 lbs, of nitrogen per acre per annum, 
without any manure ; hut the annual yimd has declined from an 
average of more tlmn 25 lbs, over the first 8, to le?^s than 16 lbs. 
over the last 12, of those 32 J and the yield (it is true with 
several bad seasons) has been still less since. 

Over a period of 24 years barley yielded 18*3 lbs. of nitrogen 
per acre per annum, without any manure ; with a decline from 
22 lbs. over the first twelve, to only 14*6 lbs. over the next 12 
years. 

With neither wheat nor barley did a complex mineral manure 
at all materially increase the yield of nitrogen in the crops, 

A succession of so-called ^'root-crops" — common turnips, 
Swedish turnips, and sugar-beet (with 3 years of barley inter- 
vening after the first 8 years)— yielded, with a complex mineral 
manure, an average of 26*8 lbs. of nitrogen per acre per annum 
over a period of 31 years. The yield declined from an average 
of 42 lbs. over the first eight years, to only ij*i lbs. (in sugar- 
beet) over the last 5 of the 31 years ; but it has risen some- 
what during the subsequent 4 years, with a change of crop to 
mangolds. 

With the leguminous crop, beans, there was obtained, over a 
period of 24 years, 31*3 lbs. of nitrogen per acre per annum 
without any manure, and 45*5 lbs. with a complex mineral 
manure, including ix>tass (but without nitrogen). Without 
manure the yield dcclmed from 48*1 lbs, over the first 12 years 
to only 14*6 lbs. over tlxe last 12 ; and with the complex mineral 
manure it declined from 61 ‘5 lbs. over the first 12, to 29*5 lbs. 
over the last 12, years of the 24. 

Again, an ordinary rotation of crops of turnips, barley, clover, 
or beans, and wheat, gave, over a period of 28 years, an average 
of 36*8 lbs. of nitrogen per acre per annum without any manure* 
and of 45 ’2 lbs, with superphosphate of lime alone, applied 
once every four years, that is for the root crop. Both without 
manure, and with superphosphate of lime alone, there was a 
considerable decline in the later courses. 

A very remarkable instance of nitrogen yield i$ the follow 
ing — ^in which the results obtained when barley sucefceds barley 
tliat is when one gramineous crop succeeds another, arc con 
trusted with those when a leguminous crop, clover, intervenes 
between the two cereal crops. Thus, -after the growth of six 
grain cropts in succession by artificial manures alone, the field so 
treated was divided, and, in 1873, on one half barley, and on the 
other half clover, was m*own. The barley yielded 37'3l|MU nf 
nitrogen per acre, but the three cuttings of clover yields lSl*3 
lbs. In the next year, 1874, barley succeeded on both the toley 
and the clover portions of the field. Where barley had previouily 
been grown, and had yielded 37 '3 lbs. o(^ nitrogen per acre^ it 
now yielded *39 ‘I lbs, ; but where the clover had previoudy been 
grown, and had yielded 151*3 lbs. of nitrogen, the barley sue* 
cceding it gave 69*4 lbs., or 30*3 lbs, mote after the removal of 
131*3^8. hi clover, than after the removal of only 37 *3 lbs. in 
barley. 
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Nor was this curious rtsalt in any wav accidental. It is qtttte 
consistent with agricultural experience that the sprowth ana re* 
moral of a highly nitrogenous leguminous crop should leave the 
land in high condition for the growth of a gramineous com crop, 
which characteristically requires nitrogenous manuring ; and the 
determinations of nitrogen in numerous samples of the soil taken 
from the two separate portions of the field, after the removal of 
the barley and the clover respectively, concurred in sliowing con- 
siderably more nitrogen, especially in the first nine inches of 
depth, in the samples from the portion where the clover had been 
grown, than in those from the portion whence the barley had 
been taken. Here then the surface soil at any rate had been 
considerably enriched in nitrogen by the growth and removal of 
a very highly nitrogenous crop. 

Lastly, clover has now been grown for twenty seven years in 
succession, on a small plot of garden ground which had been 
under ordinary garden cultivation for probably two or three 
centuries. In the fourth year after the commencement of the 
experiment, the soil was found to contain, in its upper layers, 
about four times as much nitrogen as the farra-arable-land sur- 
rounding it ; and it would doubtless be correspondingly rich in 
other constituents. It is estimated that an amount of nitrogen 
has been removed in the clover crops grown, corresponding to an 
average of not far short of 200/. per acre per annum ; or about 
ten times as much as in the cereal crops, and several times as 
much as in any of the other crops, growing on ordinary arable 
land ; and, althotigh the yield continues to be very large, there 
has been a mark^ decline over the second half of the period 
compared with the first. Of course, calculations of the produce 
of a few square yards into quantities per acre can only be 
approximately correct. 13ut there can at any rate be no doubt 
whatever that the amount of nitrogen annually removed has been 
verjr great ; and very far beyond what it would be possible to 
attain on ordin.ary arable land ; where, indeed, w'e have not 
succeeded in getting even a moderate growth of clover for more 
than a very few year.s in succession. 

One other illustration should be given of the amounts of 
nitrogen removed from a given area of land by different descrip- 
tions of crop, namely, of the results obtained when plants of the 
gramineous, the leguminous, and other families, are growing 
together, as in the mixed herbage of gras8*Ian<I. 

It is necessary here to remind you tliat gramineous crops 
grown separately on arable land, such as wlicat, barley, or oats, 
contain a comparatively small percentage of nitrogen, and assi- 
milate a comparatively small amount of it over a given area. 
Yet nitrogenous manures have generally a very striking effect in 
increasing the grow'th of such crops. The highly nitrogenous 
leguminous crops (such as beans and clover), on the other hand, 
yield, as has l>een seen, very much more nitrogen over a given 
area, and yet they are by no means character istically benefited 
by direct nitrogenous manuring ; whilst, as has been shown, 
their growth is considerably Increased, and they yield consider- 
ably more nitrogen over a given area under the influence of 
purely miperol manures, and especially of potass manures. 
Bearing these facts in mind, the following results, obtained on 
the mixed herbage of grass land, will be seen to be quite 
consistent. 

A plot of such mixed herbage, left entirely unmanured, gave 
over twenty yeans an average of 33 lbs. of nitrogen per acre per 
annum. Over the same 1 eriod another plot, which received 
annually a complex mineral manure, inclxAding potass, during the 
first six years, but excluding it during the last fourteen years, 
yielded 46-3 lbs. of nitrogen; whilst another, which received 
the mixed mineral manure, including potass, every year of the 
twenty, yielded 55*6 lbs, of nitrogen p'jr acre per annum. With- 
out manure there was some decline of yield in the later years ; 
with the partial mineral manuring there was a greater decline ; 
but with the complete mineral manuring throughout the whole 
})criod, there was even some increase in the yield of nitrogen in 
the later years. 

Now, the herbage growing without manure comprised about 
fifty specie^ representing about twenty natural families j that 
growing with the limited supply of potass comprised fewer 
species, but a larger amount or the produce, especially in the 
earlier years, consisted of leguminous species, and the yield of 
nitrogen was greater. Lastly, the plot receiving potass every 
year yielded still more leguminous herbage, and, accordingly, 
stdl more nitrogen* 

The most striking points brought out by the foregoing illustra- 
ttons are the following 

I* Without nitrogenous^manure, the gramineous crops annu- 


ally yielded, for many years in succession, much more nitrogen 
over a ^ven area than is accounted for by the amount of com- 
bined mtrogen annually coming down in measured aeneous 
deposits from the atmosphere. 

a. The root crops yielded more nitrogen than the cereal crops, 
and the le(raminous crops very much more still, 

3. In all cases— -whether of cereal crops, root crops, legu- 
minous crops, or a rotation of crops— /A? dicHne in ike annual 
yield of nitrogen^ when none woe eufpliedf was vety gnat* 

^ How are these results to be explained ? Whence comes the 
nitrogen ? and especially whence comes the much larger amount 
taken up by plants of the leguminous and some other families, 
than by the gramineie? And lastly, what is the significance ol 
the gr^t define in the yield of nitrogen in] all the crops when 
none is supplietl in the manure ? 

Many explanations have been offered. It has been assumed 
that the combined nitrogen annually coming down from the 
atmosphere is very much larger than we have estimated it, and 
that it is sufficient for all the requirements of annual growth. 
It has been supposed that ** broad-leaved plants'^ have the 
power of taking up nitrogen in some form from the atmosphere, 

I in a degree, or in a manner not possessed by the narrow-leaved 
I CTamincK, It has been argued that, in the last stages of the 
uccomposition of organic matter in the soil, hydrogen is evolved, 
and that this nascent hydrogen combines with the free nitrogen 
of the atmosphere, and so forms ammonia. It has been sug- 
gested that ozone may be evolved in the oxidation of organic 
matter in the soil, and that, uniting with free nitrogen, nitric 
acid would be produced. Lastly, it has by some been concluded 
tliat plants assimilate the free nitrogen of the atmosphere, and 
that some descriptions are able to do this in a greater tlegrec than 
otheis. 

We have discussed these various points on more than one occa- 
sion ; and we have given our reasons for concluding that none 
of the explanations enumerated can be taken as accounting for 
the facts of growth. 

Confining attention here to the question of the a.ssimilation of free 
nitrogen by plants, it is obvious that, if this were established, most 
of our difficulties would vanish, iTiis question has been the subject 
of a great deal of experimental inquiry, from the time that Bous- 
bingauU entered upon it, about the year 1837, nearly up to the 
present time. About twenty years ago it was elaborately investi- 
gated at Rothamsted. In publishing the results of that inquiry 
those of others relating to it were fully discussed ; and although 
the recorded evidence is admittedly very conflicting, we then 
came to the conclusion, and still julherc to it, that the balance of 
the direct experimental evidence on the point is decidedly against 
the supposition of the assimilation of free nitrogen by plants. 
Indeed, the strongest argument we know of in its favour is, that 
some such explanation Is wanted. 

Not only is the balance of direct experimental evidence 
a^inst the assumption that plants assimilate free or uncom- 
bined nitrogen, but it i^eems to us that tlie balance of existing 
indirect evidence is also in favour of another explanation of our 
difficulties. 

I have asked what i.s the significance of the gradual decline of 
produce of all the different crops when continuously grown with- 
out nilrogcnous manure? It cannot be that, in growinglthe 
same crop year after year on the same land, there is any residue 
left in the soil that is injurious to the subsequent growth of the 
same description of crop; for (excepting the beans) more of 
each description of crop Ras been grown year after year on the 
sairie land than the average yield of the country at large under 
ordinary rotation, and ordinary treatment — p’-ovided only that 
suitable soil conditions were supplied. Nor can the diminishing 
produce, and the diminishing yield of nitrogen, be accounted for 
on the supposition that there was a deficient supply of available 
mineral consrituents in the soil. For, it has l>een shown that the 
cereals yielded little more, and declined nearly as much as with- 
out manure, when a complex mineral manure was used, such as 
wa* proved to be adequate when available nitrogen was also 
supplied. So far as the root crops are concerned the yield of 
nitrogen, though it declined very much, was greater at first, and 
on the average, than in the case of the cereals. As to the 
leguminofoe, which require so much nitrogen from somewhere, it 
is to l>e observed that on ordinary arable land the yield has not 
been maintained imder any conditions of manuring ; and the 
dectinc was nearly as marked with mineral manures as without 
any manure* Compared with the growth of the leguminosw on 
arable land, the remarkable result with the garden clover woi^ 
seem clearly to indicate that the question was one of soil, and 
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not of atmospheric supply. And the fact that all the other crops 
will yield full aspricoltural results even on ordinary arable land, | 
when proper manures are applied, is surely very strong evidence 
that it is with them, too, a question of soil, and not of atmospheric 
supply. 

But we have other evidence leading to the same conclusion. 
Unfortunately we have not reliable samples of the soil of the 
different experimental fields token at the commencement of each 
series of experiments, and subsequently at stated intervals. We 
have nevertheless, in some cases, evidence sufficient to show 
whether or not the nitrogen of the soil has suffered diminution 
by the continuous growth of the crop without nitrogenous 
manure. 

^ Thus we have determined the nitrogen in the soil of the con* 
tinuously unmanured wheat plot at several successive pericKU, and 
the results prove that a gradual reduction in the nitrogen of the 
soil is going on ; and, so far as we are able to form a judgment 
on the point, the diminution is approximately equal to Uie 
nitrogen taken out in crops; and the amount estimated to be 
received in the annual rainfall is approximately balanced by the 
amount lost by the land as nitrates in the drainage water. 

In the case of the continuous root- crop soil, on which the 
decline in the yield of nitrogen in the crop was so marked, the 
percentage of nitrogen, after the experiment liad been continued 
for twenty -seven years, was found to be lower where no nitrogen 
had been applied than in any other arable land on the fann winch 
has been examined. 

In the case of the experiments on the mixed herbage of ^rass 
land, the soil of the plot which, under the influence of a mixed 
mineral manure, including potass, had yielded riich a large 
amount of leguminous herbage and such a large amount of 
nitrogen, showed, after twenty years, a considerably lower 
percentage of nitrogen than that of any other plot in the scries. 

Lastly, determinations of nitrogen in the garden soil which has 
yielded so much nitrogen in clover, made in samples collected in 
the fourth and the twenty sixth years of the twenty-seven of the 
experiments, show a very Urge diminution in the percentage of 
nitrogen. The diminution, to the depth of 9 inches, only repre- 
sents approximately three-fourths as much as tlie amount esti- 
mated to be taken out in the clover during the intervening period ; 
and the indication is that there has been a considerable reduction 
in the lower depths also. It is to be supposed however that 
there would be loss in other ways than by the crop alone. 

I would ask, Have we not in these facts— that full amounts 
of the different crops can be grown, providetl proper soil con- 
ditions arc supplied ; that without nitrogenous manure the yicUl 
of nitrogen in the crop rapidly declines ; and that, coiucidcnlly 
with this, there is a decline in the jierccTUage of nitrogen in the 
soil — have we not in these facts cumulative evidence pointing to 
the soil, rather than to the atmosphere, as the source of the 
nitrogen of our crops ? 

In reference to this jxiint I may mention that the ordinary 
arable soil at Rothamsted may be estimated to contain about 
3.000 lbs, of nitrogen per acre in the first nine inches of depth, 
about 1,700 lbs. in the second nine inches, and about 1,500 lbs. 
in the third nine inches — or a total of about 6, 200 lbs. per acre 
to the depth of twentj^-seven inches. 

In this connection it is of interest to state that a sample of 
Oxford clay obtained in the sub Wealdcn exploration boring, al 
a depth of between 500 and 600 feet (and which was kindly 
given to me by the Preddent of the Association, Prof. Ramsay, 
some years ago), showed, on analysis at Rothamsted, approxi- 
mately the same percentage of nitrogen as the subsoil at 
Rothamsted taken to the depth of about 4 feet only. 

Lastly, -in a letter received from Boussingault some years ago, 
referring to the sources whence the nitrogen of vegetation is 
derived, he says : — 

** From the atmosphere, because it furnishes ammonia in the 
form of carbonate, nitrates, nitrites, and various kinds of 
dust. Theodore de Sauasure was the first to demonstrate the 
presence of ammonia in the air, and consequently in meteoric 
waters. Ltebig exaggerated the influence of this ammonia on 
v^etation, since he went so far as to deny the utility of the 
nitrogen which forms a part of farmyard manure. This influ- 
ence Is nevertheless real, and comprised within limits which have 
quite recently been indicated in the remarkable investigations of 
M. Schldsing. 

**From the soil, which, besides fumishing the crops with 
mineral alkaline substances, provides them with nitrogen, by 
ammonia, and by nitrates, which are formed tn the soil at the 


expense of the nitrogenous matters contained in diluvium, which 
Is the basis of vegetable earth ; compounds in which nitrogen 
exists in stable combination, only becoming fertilising by the 
effect of time. If we take into account their immensity, the 
deposits of the last geological periods must be considered as an 
inexhaustible reserve of fertilising agents. Forests, prairies, and 
some vineyards, have really no other manures than what are 
furnished by the atmosphere and by the soil. Since the basis of 
all cultivated land contains materials capable of giving rise to 
nitrogenous combinations, and to mineral substances, assimilabl** 
by pkants, it is not necessary to suppose that in a system of culti- 
vation the excess of nitrogen found in the crops is derived from 
the free nitrogen of the atmosphere. As for the abso^tion of 
the gaseous nitrogen of the air by vegetable earth, I am not 
acquainted with a single irreproachable observation that esta- 
blishes it ; not only does the earth not absorb gaseous nitrogen, 
but it gives it off, as you have observed in conjunction with Mr. 
Lawes, as Reiset has shown in the case of dung, as M. Schlosing 
and I have proved in our researches on nitrification. 

‘*If there is one fact perfectly demonstrated in physiology it 
is this of the non-a'^similaiion of free nitrogen by plants ; and I 
may add by plants of an inferior order, such as mycoderms and 
mushrooms (trauslation).” 

If, then, our soils are subject to a continual loss of nitrogen 
by drainage, probably in many cases more than they receive of 
combined nitrogen from the atmosphere— if the nitrogen of our 
crops Is derived mainly from the soil, and not from the atmosphere 
— and if, when due return is not made from without, ue are 
drawing ujx)n what may be termed the store of nitrogen of the 
soil itself— is there not, in the case of many soils nt any rate, 
as much danger of the exhaustion of their av.iilable nitrogen 
as there has been supposed to be of the exhaustion of their 
available mineral constituents ? 

I had hoped to say something more about soils to advance our 
knowle<lge respecting which an immeme amount of investigation 
has been devoted of late years, but in regard to which we have 
yet very much more to learn. I must however now turn to 
other matters, 

( To be contimted * ) 


IMPROVED HELIOGRAPH OR SUN SIGNAL'^ 

IE author claims to have contrived a heliograph, or sun 
telegraph, by w hich the rays of the sun can be directed 
on any given iwint with greater case and certainty than by those 
at present in use. 

When the sun’s rays are reflected at a small plane surface 
considered as a point, the reflected rays form a cone, whose 
vertex is at the reflector and whose vertical angle is equal to 
that subtended by the sun. Adding to the size of the mirror 
adds other cones of light, w'liose bounding rays arc parallel with 
those proceeding from other points of the mirror, and only 
distant from them the same distance as the points on the mirror 
from which they are reflected. Hence increasing the size of the 
mirror only adds to the field to which the sun’s rays are reflected 
a diameter equal to the diameter of the mirror, and this at any 
distance at which llic sun signal would be used is quite inap- 
preciable. Adding to tl»e size of the mirror adds to the number 
of rays sent to each point, and hence to the brightness of the 
visible fla^di, Init not to the area over which it is visible. 

By the author's plan an ordinary field-glass is used to find 
the position of the object to bo signalled to, and to it is attached, 
in the position of the ordinary sun-shade, a small and light 
apparatus, so arranged that when the mirror is turned to direct 
the cone of rays to any object w'ithin the field view of the glass, 
an image of the sun appears in the field, at the same time as the 
image of the distant object, and magnified to the same degree, 
and the part of the field covered by this ima^e is exactly that 
part to which the rays are reflected, and at which some part of 
the sun’s disk is visible in the mirror. 

A perfectly plane silvered mirror, takes up the rays of the 
sun, and when in proper position reflects them parallel with the 
axis of /), which 18 one barrel of an ordinary neld-glass. The 
greater part of the light passes away to the distant object, but 
some is taken up by the small silvered mirror, which U 
placed at an angle of 45® to the axis of />, and reflected at a 
right angle through the unsilvercd plane mirror, P, and the 
convex lens, AT, by which it is brought to a focus on the white 

* Paper read at the British Association by Tempest Andenon, M.D.. B.Sc. 
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screen, ^ which is placed in the principal focus of K* The 
rays from thU image diverge in ml directions, and some are 
taten up hy the lens K and roatpred to parallelism ; some of 
these arc reflected by the unsilvered mirror, /*, down to the field- 
glass, A end if this is focussed for parallel rays, as is the case 
Tn looking at distant objects, an image of the sun is seen pro- 
jected on the same field of view as that of the distant object. 
As tire mirrors E and F are adjusted strictly parallel, the rays 
proceeding from -A* into the field-glass are parallel and in the 
opposite (firection to those going from the mirror A to if, which 
form part of the same pencil as those going to the distant object. 
Hence the image of the sun seen in the field exactly covers the 
object to which the sun 'flash is visible, and in whatever direction 
the mirror A is moved so as to alter the direction in whidi rays 
are reflected to the distant object, and the angle at which part 
impinge on B and are reflected through *tUc lens AT, the image 
visible in the glass moves in the same direction. Several 
attempts to produce this result were made by the use of 
mirrors and pnsms, before the lens K was introduced, but they 
all failed. It was easy to'make the image of the sun cover the 
object when the two occupied the centre of the field of view, 
but directly the mirror was inclined so as to direct the rays not 
strictly parallel to the axis of the field-glass, the apparent image 
diverged generally in the same direction along one co-ordinate, 
and in the opposite along one at right angles to it, so that 
nowhere, hut m one line across the field, did the image lie in the 
desired position. The mirrors E and F are adjusted parallel 
once for all, by noticing the position on a screen of the small 



spot of light reflected from the front of A ns the light passes | 
from E to A". The mirrors arc moved by the adjusting screws 
till this spot has, to the Vjright reflection from the inirror A, the 
same relative position that the centre of mirror F has to the 
mirror '■ 

In actual use the field -glass is first fixed in position pointing : 
to the object, either by holding steadily in the hand, or better 
by a clamp attached, by which it can be screwed into a tree or 
post, or fixed in the iau2xle of a rifle. The instrument is turned 
on the barrel of the glass till the sun is in the plane passir^ 
through the two axes of the instrument, and the mirror A is 
turned till the bright image of the sun is seen on the screen A 
throt^h a hole left for the purpose in the side of the tube. On 
looking through the glass the sun’s image is seen, and by then 
slightly rotating the instrument or moving the mirror, is maile to 
cover the object. The mirror A is connected not directly to the 
bo^ of the instrument, but to a lever A, on which it works 
stiffly, 80 as to retain any position in which it is placed. Lever 
B works easily and has a limited range of motion, to one end of 
which it is pressed by a spring \ slight pressure with the finger 
moves it and its attached mirror, so as to throw the light on and 
off the object in a succession of long and short flaslies by w'hich 
letters and words may be indicated. Flashes may also be given 
by moving the instrument if held in the hand. 

The above instrument answers well for all positions of the 
sun except when very low behind the observer’s back. For 
this case another mirror is provided by which the light is 
reflected on to the minor A. 

The instrument, which is made by Cook and Sons, York, was 
exhibited. It was favourably criticised by the president, Prof, 
W. G, Adams, F, Galton, and others. 
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SELENIUM AND THE PHOTQPHONE ^ ■■ 

TN bringiilg before you some discoveries mode by Mr, Suntner 
Tainter and myself, which have tesulted in the construclibn 
of apparatus for the production and reproduction of sound by 
means of light, it is necessary to explain the state Of knowledges 
which formed the starting point of our experiments. I shall 
first describe the remarkable substance selenium, and the manipu- 
lations devlserl by various experiments j but the final result of our 
researches has evidenced the class of substances sensitive to light 
vibrations, until we con propound the fact of sensitiveness being 
a general property of all matter. We have found this prpperty 
in gold, silver, platinum, iron, steel, brass, copper, zinc, leail, 
antimomr, German silver, Jenkin’s metal. Babbitt’s metal, ivory, 
celluloid, gutta-percha, hard rubber, soft vulcanised rubber, 
paper, parchment, wood, mica, and silvered glass ; and the only 
substances from which we have not obtained results are carbon 
and thin microscopic glass. We find that when a vibratory 
beam of light falls upon these substances they emit sounds — the 
pitch of which depends upon the frequency of the vibratory 
change in the light. Wc find further that, when we control the 
form or character of the light-vibration on selenium, and 
probably on the other substances, we control the quality of the 
sound and obtain all varieties of articulate speech. We can 
thus, without a conducting wire as in electric telephony, speak 
from station to station, wherever we can project a beam of light. 
We have not had opportunity of testing the limit to which this 
photo phonic influence can be extended, but we have spoken to 
and from points 213 metres apart ; and there seems no reason to 
doubt that the results will be obtained at whatever distance a 
beam of light can be flashed from one observatory to another. 
The necessary privacy of our experiments hitherto has alone 
prevented any attempts at determining the extreme distance at 
which this new method of vocal communication will be available. 

I shall now speak of selenium. 

In the year 1817 Berzelius and Gottlieb Gahn made an 
examination of the method of preparing sulphuric acid in 
use at Gripsholm. During the course of this examination, 
they observed in the acid a sediment of a pai'tly reddish, 
partly clear brown colour, which, under the action of the 
blowpipe, gave out a peculiar odour, like that attributed 
by Klaproth to tellurium. As tellurium jwas a substance of 
extreme rarity, Berzelius attempted Its production from this 
deposit ; but he was unable, after many experiments, to obtain 
further indications of its presence. He found plentiful signs of 
salj)hur mixed with mercury, copper, zinc, iron, arsenic, and 
lead, but no trace of tellurium. It was not in the nature of 
Berzelius to be disheartened by this result. In science every 
failure advances the boundary of knowledge as well as every 
success, and Berzelius felt that, if the characteristic odour that 
had been observed did not proceed from tellurium, it might pos- 
sibly indicate the presence of some substance then unknown to 
the chemist. Urged on by this hope be returned with renewed 
ardour to his work. He collected a great quantity of the mate- 
rial, and submitted the whole mass to various chemical processes. 
He succeeded in separating successively tlie sulphur, the mer- 
cury, the copper, the tin, and the other known substances whose 
presence had been indicated by his tests ; and, after all these 
had been eliminated, there still remained a residue which proved 
upon examination to be what he had been in search of—a new 
elementary substance. The chemical properties of this new 
element were found to re.-emble those of tellurium in so rcmnflc- 
able a degree, that Berzelius gave to the substance the name of 
1 “Selenium,” from the Gre»i Avord setene^ the moon (“telltt- 
rium,” as is well known, being derived from tellus^ the earth). 

Although tellurium and selenium are alike in many respects, 
t;hey differ in their electrical properties, tellurium being a good 
conductor of electricity, and selenium, as Berzelius showed, a 
non conductor. ICnox discovered, in 1837, that selenium became 
a conductor when fused ; and Hittorff, in 1852, showed that it 
conducted, at ordinary temperatures, when in one of its allotrppic 
forms. When selenium is rapidly cooled from a fused condition 
it is a non-conductor. In this its vitreous form it is of a dark 
brown colour, almost black by reflected Ikht, having an exceed- 
ingly brilliant mface. In thin films it is tran$f}areiit, and ap- 
pears of a beautiful ruby red by transmitted light. When 
selenium is cooled from a fused condition with extreme slowness 
it presents an entirely different appearance, being of a dull lead 

* Lecture deliverod at the Boston meeting of the American Association by 
Prof. A. Omham Bell. 
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cobuTi And bdtving throughout u granulated or ciystaUine struc* 
turoi and lookh&g like a metal. In Uiis form it is perfectly 
opaque to li^t, even in very thin 61 ms. This variety of selenium 
has lone been known as “ granular ” or “ crystalline selenium, 
or, as.Kegnault called it, '* metallic ” selenium. It was selenium 
of this kind that Hittorff found to bo a conducts of electricity 
at ordinary temperatures, lie also found that its resistance to 
the passage of an electrical current diminished continuously by 
heating up to the point of fusion, and that the resistance suddenly 
increa^d in passing from the solid to the liquid condition. It 
wi« early discovert that .exiX)sure to sunlight hastens the change 
of selenium from one allotropic form to another; and this 
observation is significant in the light of recent dlscovcries- 

Jllthough selenium has been known for the last sixty years, it 
has not yet been utilised to any extent in the arts, and it is sttll 
considered simply as a chemical curiosity. It is usually supplied 
in the form of cylindrical bars. These bars arc sometimes 
found to be in tne metallic condition ; but more usually they 
are in the vitreous or non-conducting form. It occurred to 
Willoughby Smith that, on account of the high resistance of 
crystalline selenium, it might be usefully employed at the shore 
end of a submarine cable, in his system of testing and signalling 
during the process of submersion. Upon experiment, the 
selenium found to have nil the resistance required — ^somo of 
the bars employed measuring as much as 1,400 megohms — a 
resistance equivalent to that wliich would be offered by a tele- 
graph wire long enough to reach from the earth to the sun ! 
But the resistance was found to be extremely variable. Experi- 
ments were made to ascertain tlie cause of this variability. Mr. 
May, Mr, Willoughby Smith’s assistant, discovered that the 
resistance was less when the selenium w^as exposed to light than 
when it was in the dark. 

In order to be certain that temperature had nothing to do 
with the eOTcct, the selenium w as placed in a vessel of water, so 
that the light liad to pass through from 1 in. to 2 in. of w^atcr 
in order to reach the selenium. The approach of a lighted 
candle was found to be sufficient to cause a marked deflection of 
the needle of the galvanometer connected iviih the selenium, 
and the lighting of a piece of inaguodum wdre caused the 
selenium to measure less than half the resistance it did the 
moment before. 

These results were naturally at first received by scientific men 
with some incredulity, but they were verified by Sale, Draper, 
Moss, and others. When scleuium is exposetl to the action of 
the solar spectrum, the maximum effect is produced, according 
to Sale, just outside the red end of the spectrum, in a point 
nearly coincident with the maximum of the heat rays; but, 
according to Adams, the maxinmm c fleet is produced in the 
gi’cenish-yellow or most luminous part of the spectrum. Lord 
Kossc exposed selenium to the action of non-Iuminous radia- 
tions from hot boilies, but could jiroduce no efi'ect ; whereas a 
thermopile under similar circumstances gave abundant indications 
of a current. He also cut off the heat rays from luminous 
bodies by the interposition of liquid solutions, such as alum, 
between the selenium and the source of light, without affecting 
the power of the light to reduce the resistance of the selenium ; 
whereas the interposition of these same substances almost com- 
pletely neutralixed the effect upon the thermopile. Adams 
found tliat selenium was sensitive to the cold light of the moon, 
and Werner Siemens discovered that, iu certain extremely sensi- 
tive varieties of selenium, heat and li^ht produced opposite 
effects. In Siemens* exjperiments, special arrangements were 
made for the pu^ose of reducing the resistance of the selen- 
ium employed. Two fine platinum wires w^cre colled together 
in the shape of a double fiat spiral in the zig-iag diai»c, 
and were laid upon a plate of mica so that the cUscs did not 
touch one anotnen. A drop of melted aclonium was then 
placed iip^ the platinum wire arrangement, and a second 
sheet of mica was pressed upon the selenium, so as to cause it to 
spread out and fill the spaces between the wires. Each cell was 
about the aise of a silver dime. The selenium cells were then 
placed in a paraffine bath, and exj^sed for some hours to a tem- 
perature of aro-deg. C., after vdneh they were allowed to cool 
with extreme slowness. The results obtained with these cells 
were very extxmordinary ; in some cases resistance of the 
cells, when exposed to light;, Was only one-fifteenth of their 
resistance in the dark. 

Wtthoot dweUiim farther upon i:he researches of others, Imay 
say that the bbierinfdnnatlon concerning the efrbet of light 
upon the condttcdvity of seleidnm wiUT>e ibttnd under the 
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names of WUloi^hby Smith, Lieutenant Sale, Draper end' 
Moss, Professor W. G. Adams, Lord Rosse, Day, Sabini, 
Dr. Werner Siemens, and Dr. C. W. Siemens. All observations 
by these various authors had been made by means of galvano^ 
meters; built occurred to me that the telephone, AxUn its ex- 
treme sendtiveness to electrical influences, might be substituted 
with advantage; Upon consideration of the subject, Imwever, 
I saw that the experiments could not be conducted in the 
ordinary way for the following reason : — The law of audibility 
of the telephone is precisely analogous to the law of electric 
induction. No effect is produced during the passage of a con- 
tinuous and steady current. It Is only at the moment of change 
from a stronger to a weaker state, or Vi'a* versd^ that any audible 
effect is proposed, and the amount of effect is exactly proportional 
to the amount of variation in the current. It was, therefore, 
evident that the telephone could only respond to the effect pro- 
duced in selenium at the moment of change from light to dark- 
ness, or vice versd^ and that it ivould be advisable to intermit the 
light with great rapidity, so as to produce a succession of changes 
in the conductivity of the sclonium, corresponding in frequency 
tojmusical vibrations within the limits of the sense of hearing. 
For 1 had often uoticetl that currents of electricity, so feeble as 
to produce scarcely any audible effects from a telephone when 
the circuit was simply opened or closed, caused very perceptible 
musical sounds w'^hen the circuit was rapidly interrupted, and 
that the higher the pitch of sound the more audible was the 
effect, I was much struck by the idea of producing sound by 
the action of light in this way. Upon farther consideration it 
appeared to me that all the audible effects obtained from varieties 
of electricity could also be produced liy variations of light acting 
upon selenium. I saw that the eft eel could be produced at the 
extreme distance nt which selenium would respond to the action 
of a luminous body, but that this distance could be indefinitely 
increased by the use of a parallel beam of light, so that we 
could telephone from one place to another without the necessity 
of a conducting wire between the transmitter and receiver. 
It was evidently necessary, in onler to reduce this idea to 
practice, to devise an apparatus to be operated by the voice of a 
speaker, by which variations could be produced in a parallel 
beam of light, corresponding to the variations in the air pro- 
duced by the voice, 

I proposed to pass light through a large number of small 
orifices, which inight be of any convenient shape, but were 
preferably in the form of slits. Two similarly perforated 
plates were to be employed. One was to be fixed and the 
other attached to the centre of a diajihragm actuated by the 
voice, Ko that the vibration of the diaphragm would cause the 
movable plate to slide to and fro over the surface of the fixed 
plate, thus alternately enlarging and contracting the free orifices 
for the passage of light. In this way the voice of a speaker 
could control the amount of light passed through thejwvrorated 
plates without completely obstructing its passage. Tliis appa- 
ratus was to be placed in the path of a parallel beam of light, 
and the uncluiatory beam emerging from the apparatus could be 
received at some distant place upon a lens, or other apimratus, 
by means of which it could he condensed upon a sensitive piece 
or selenimn placed in a local circuit with a telephone and 
galvanic Imttery. The variations in the light produced by the 
voice of the speaker should cause corresiHjnd mg variations in 
tlie electrical resistance of the selenium employed ; and the 
telephone in circuit with it should reproduce audibly the tones 
and articulations of the sj^ker*s voice. I obtained some 
selenium for the purimse of producing the' apparatus shown, but 
found that its resistance was almost infinitely Renter than that 
of any telephone that had been constructed, and I was unable to 
obtain any audible effects by the action of light. I bclicvetl, 
however, that the obstacle could be ovcrccmie by devising mecha- 
nical arrangements for reducing tke resistance of the selenium, 
and by constructing special telephones for the jrarpose, I felt 
so much confidence in this thatj m a lecture deliver^ l>efore the 
Royal Institute of Great Britain, upon May 17, r87fi, I announce 
the possibility of hearing a shadow by interrupting the action of 
light upon; selenium; A few days afterwards my ideas upon thi& 
subject received a fresh impetus by the announcemeiit made by 
Mr. Willoughby Smith before the Society of Telemph En- 
giueers that he had heard the action of a raf of light fall rag upon 
a bar of hi^talHne sdeaium, by listenhig to a telephone in circuit 
with it. 

It is not anlikely that the pubTicity gWen to thhspeakffig tele- 
phone dufiiig' the last few years may have sug^^ed to many 
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minds in diftcrcnt parts of the world somewhat similar ideas to 
my own. 

Although the idea of producing and reproducing sound by the 
action of light, as described above, was an entirely original and 
independent conception of my own, I recognise the fact that 
the knowledge necessary for its conception has been dis- 
seminated throughout the civilised world, and that the idea 
may therefore have occurred to many other minds. The funda- 
mental idea, on whUh rests the possibility of producing speech 
by the action of lights is the conception of what may be 
term^ an undulatory beam of light tn conitadisiinction to a 
fuerdy intermittent one. By on iindulatory beam of light, I 
mean a beam that shines continuously upon the selenium 
receiver, but the intensity of which upon that receiver is subject 
to rapid changes, corresponding to the changes in the vibratory 
movement of a particle of air during the transmission of a sound 
of definite (juality through the atmosphere. The curve that 
would graphically represent the changes of light would be 
similar in shape to that representing the movement of the air. 
I do not know whether this conception had been clearly real- 
ised by ** J. F, W,,'' of Kew, or by Mr. Sargent, of Fhila- 
delphia ; but to Mr. David Brown, or London, is undoubtedly 
due the honour of having distinctly and independently for- 
mulated the conception, and of having devised apparatus — 
though of a crude nature — for carrying it into execution. It 
is greatly due to the genius and perseverance of my friend, 
Mr. Summer Tainter, of Watertown, Moss., that the problem 
of producing and reproducing sound by the agency of light 
has at last been succcssfuUy solved. The first T»oint to 
which we devoterl our attention was the reduction of tuc resis- 
tance of crystalline selenium within manageable limits. The 
resistance of selenium cells employed by former experimenters 
was mrasured in millions of ohms, and we do not know of any 
record of a selenium cell measuring less than 250,000 ohms in 
the dark. IFe have succeeded in producing sensitive selenium 
cells measuring only 300 ohms in the darh, and 155 ohms in the 
light, AU former exi)crimenter.s seem to have used platinum 
for the conducting part of their selenium cells, excepting Werner 
Siemens, who found that iron and copper might be employed. 
We have also discovered that brass, although chemically acted 
upon by selenium, forms an excellent and convenient material ; 
indeed, we arc inclined to believe that the chemical action 
between the brass and selenium has contributed to the low resist- 
ance of our cells by forming an intimate bond of union between 
the selenium and brass. We have observed that melted selenium 
behaves to the other substances as uater to a greasy surface, 
and we are inclined to think that when selenium is used in con- 
nection with metals not chemically acted upon by it, the points 
of contact between selenium and the metal offer a considerable 
amount of resbtaticc to the passage of a galvanic current. By using 
brass we have been enabled to construct a large number of 
selenium cells of different forms. The mode of applying the 
selenium is as follows : — The cell is heated, and, when hot 
enough, a stick of selenium is rubbed over the .surface. In order 
to acquire conductivity and sensitiveness, the selenium must next 
undergo a process of annealing. 

We simply heat the selenium over a gas stove and oKserve its 
apV>earance. When the selenium attains a certain temperature, the 
beautiful reflecting surface becomes dimmed. A clouainess gradu- 
ally extends over it, somewhat like the film of moisture produced by 
breathing upon a mirror. This api>carance gradually increases, and 
the whole surface is soon seen to be in the metallic, granular, or 
crystalline condition. The cell may then be taken off the stove, and 
cooled in any suitable way. When the heating process h carried 
too far, the crystalline selenium is seen to melt. Our best resulta 
have been obtained by heating the selenium imtil it crystallises, 
and continuing the heating until s^ns of melting appear, when 
the gas is immediately put out. flie portions twt had melted 
instantly recrystalUse, and the selenium is found upon cooling to 
be a conductor, and to be sensitive to light. The whole opera- 
tion occupies only a few minutes. This method has not only the 
advantage of being expeditious, but it proves that many of the 
accepted theories on this subject are fallacious. Our new method 
shows that fusion is unnecessary, that conductivity and sensitive- 
ness can be produced without long heating and slow cooling ; 
and that crystallisation takes place during the heating process. 
We have found that on removing the source of heat immediately 
on the appearance of the cloudiness, distinct and separate crystala 
can be observed under the microscope, which appear like leaden 
snow-flakes on a ground of ruby red. Upon removing the heat, 


when crystaUisation is further advanced, we perceive under the 
microscope masses of these crystals arranged like basaltic 
columns standing detached from one another, and at a still 
higher point of heating the distinct columns are no longer trace- 
ame, but the whole mass resembles metallic puddmg-stone, with 
here and there a separate snow-flake, like a fossil, on the surface. 
Seleninm crystals formed during slow cooling after fusion present 
an entirely different appearance, showing distinct facets. 

We have devised about fifty forms of apparatus for vary- 
ing a beam of bght in the manner required, but only a 
few typical varieties need be shown. The source of light 
may be controlled, or a steady beam may be modified at 
any point in its path. The beam may be controlled in many 
ways. For instance, it may be polarised, and then affected 
by electrical or magnetic influences in the manner discovered 
by Faraday and Dr. Kerr. 7 'he beam of polarised light, 
instead of ^ing passed through a liquid, may be reflected from 
the polished pole of an electro -magnet. Another method of 
affecting a beam of light is to pass it through a lens of variable 
focus. I observe that a lens of this kind has been invented in 
France by Dr. Cusco, and is fully described in a receni paper in 
Zn Nature ; but Mr. T»inter and I have used such a lens in our 
experiments for months past. The best and simplest form of 
apparatus for proclucing the effect remains to be described. 'ITiia 
consists of a plane mirror of flexible mateiial — such as silvered 
mica or microscope glass. Against the l)ack of this mirror the 
speaker’s voice is directed. The light reflected from this mirror 
is thus thrown into vibrations corresponding to those of the 
diaphragm itself. 

In arranging the apparatus for the purpose of reproducing 
sound at a distance any powerful source of light may be used, 
but we have experimented chiefly with sunlight. For this pur- 
p )se a large licam is concentrated by means of a lens upon the 
diaphragm mirror, and, after reflection, is again rendered parallel 
by means of another lens. The beam is received at a distant station 
upon a parabolic reflector, in the focus of which is placed a sensitive 
selenium cell, connected in a local circuit with a battery and tele- 
phone. A large number of trials of this apparatus have been 
made with the transmitting and receiving instruments so far 
apart that sounds could not be heard directly through the air. 
In illustration I shall describe one of the most recent of these 
exj^riments. Mr. Tainter operated the transmitting instrument, 
which was placed on the top of the FYanklin senoolhouse in 
Washington, and the sensitive receiver was arranged in one of 
the windows of my laboratory, 1325 L street, at a distance of 
213 metres. Upon placing the telephone to my car I heard 
distinctly from the illuminated receiver the words : “Mr. Bell, 
if you hear what I say come to the window and wave your hat.’' 
In laboratory experiments the transmitting and receiving instm- 
ments are necessarily within earshot of one another, and we 
have, therefore, been accustomed to pooling the electric circuit 
connected ^ th the selenium receiver, so as to place the tele- 
phones in another room. By such experiments we have found 
that articulate speech can be reproduced by the oxyhydrogen 
light, and even by the light of a kerosene lamp. The loudest 
effects obtained from light are produced by rapidly interrupting 
the beam by the perforated disk, 'fhe great advantage of this 
form of apparatus for experimental work is the notselessness of 
its rotation, admitting the close approach of the receiver without 
interfering with the audibility of the effect heard from the latter ; 
for it will be understood that musical tones are emitted from the 
receiver when no sound is made at the transmitter. A silent 
motion thus produces a sound. In this way musical tones have 
been heard even from the light of a candle. When distant 
effects are sought another apparatus is used. By placing an 
©iiaque screen near the rotating disk the beam con l)e enSrely 
cut off by a slight motion of the band, and murical signals, like 
the dots and dashes of the Morse telegraph code, can thus bp 
produced at the distant receiving station. 

We have made experiments, with the object of ascertaining 
the nature of tlie rays that affect selenium. For this purpose we 
have placed in the path of an intermittent beam varioiti aUorb- 
ing substances. Prof. Cross has been kind enough to give me 
his assistance in conducting these experiments. When a solu- 
tion of alum or bisulphide of carbon, is employed, the loudness 
of sound produced by the intermittent warn is very slightly 
diminished ; but a solution of iodine in bisulphide of carbon cuts 
off most, but not all, of tjie audible effect. Even an appirently 
opaque sheet of hard rubber docs not entirely do this. When 
the sheet of hard rubber was held near the dwk interrupter the 
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rotation of tl»e dbk intermpted what was then an invisible beam, 
which passed over a space of about twelve feet before it reached 
the lens which finally concentrated it upon the selenium cell A 
faint but perfectly perceptiUe musical tone was heard from the 
telephone connected with the selenium* This could l>e inter* 
rupted at will by placing the hand in the path of the invisible 
beam. It would be premature, without further experiments, to 
speculate too much concerning the nature of these invisible rays ; 
but it is diflicuU to believe that they con be bent rays, as the 
effect is produced through two sheets of bard rubber containing 
between them a saturated solution of alum. Although effects 
are produced as above vbowm by forms of radiant energy which 
are invisii)lc, wc have named tlic apparatus for the production and 
reproduction of sound in tliis way** the photophone,” because 
an ordinary beam of light contains the rays which are operative. 

It is tt well-known fact that the molecular disturbance pro- 
duced in a mass of iron by the magnetising influence of inter- 
mittent electrical current can be observed as sound by placing 
the ear in close contact with the iron. It occurred to us that 
the molecular disturbance produced in crystalline selenium by 
the action of an intermittent beam of light should l>e audible in 
a similar manner without the aid of a telephone or battery. 
Many experiments were made to verify this theory without 
definite results. The anomalous behaviour of the hard rubber 
screen suggested the thought of listening to it also. This ex- 
periment was tried with extraordinary success. I held the sheet 
in close coiitact with my ear, uhile a beam of intermittent light 
was focussed upon it by a lens. A distinct musical note was 
immediately heard. We found the effect intensified by arrang- 
ing the sheet of hard rubber as a diaphragm, and listening 
througli a hearingdube. We tlien tried the crystalline selenium 
in the form of a thin disk, and obtained a similar, but less in- 
tense effect. The other substances which I enumerated at the 
l^cginning of my address were now successively tried in the form 
of thin disks, and sounds were obtained from all but carbon and 
thin glass. We found hard rubber to produce a louder sound 
than any other substance we tried, excepting antimony, and 
pai>er and mica to produce the weakest sounds. On the whole 
we feel warranted in announcing as our conclusion that sounds 
can be produced by the action of a variable light from sub- 
stances of all kinds, when in the form of thlu diaphriigms. We 
have heard from interrupted sunlight very perceptible musical 
tones through tubes of ordinary vulcanised rubber, of brass, and 
of wood. These were all the materials at hand in tubular form, 
and we have had no opportunity since of extending these 
observations to other substances. 

I am extremely glad that I have the (Opportunity of making the 
first publication of these researches before a scientific society, for 
it is from scientific men that my work of the last six years has 
received its earliest and kindest recognition. I gratefully re- 
memlier the encouragement which I received from the late Prof. 
Henry at a time when the sj>eaking teleplnme existed only in 
theory. Indeed, it is greatly due to the stimulus of his appre- 
ciation that the telephone became an accom])lishecl fact. 1 can- 
not state loo highly also the advantage P received in iircliminary 
exj^eriments on sound vibrations in this building from Prot. 
Cross, and near here from my valued friend Dr. Clarence J. 
Blake. When the public were incredulous of the possibility of 
electrical speech, the American Academy of Arts and Sciences, 
the Philosophical Society of Washington, and the Essex Insti- 
tute of Salem, recognised the reality of the results and honoured 
me by their congratulations, 'I he public interest, I think, was 
first awakened by the judgment of the very eminent scientific 
men before whom the telephone was exhibited in Philadelphia, 
and by the address of Sir William Thomson before the British 
Association for the Advancement of Science. 

At a later period, when even practical telegraphists con- 
sidered the telephone as a mere scientific toy, Prof. John Peirce, 
Prof. Eli W. Blake, Dr. Cbanning, Mr. Clarke, and Mr. Jones, 
of Providence, Uhodc Island, devoted themselves to a series of 
experiments for the < purpose of assisting me in making the 
telephone of practical utility ; and they communicated to me 
from time to time the result of their experiments with a kindness 
and generosity I can never forget. It is not only pleasant to 
remember these;; things, and to speak of them, but it is a duty 
to repeat them, as they give a practical refutation to the] often 
repeated stories of the blindness of scientific men to unaccredited 
novelties, and of their jealousy of unknown inventors who dare 
to enter the charmed circle of science. I trust that the scientific 
favour which was so readily accorded to the telephone may be 
extended by you to this new cUimant-— the photophone. 


SCIENTIFIC SERIALS 

The Qmritrly Journal of Aftavscoftcal Science, July, con- 
tains — F. M. Balfour, on the structure and homoIo|pes of the 
germinal layers of the embryo (with woodcuts),— On Hubrecht’s 
researches on the nervous system of nemertines (with a plate) 
abstract of.— A. G. Bourne, on the structure of the n^hridia of 
tlic medicinal leech (with two plates).— Prof. Ray Lankester, 
on intra-epithelial capillaries in tne integument of the medicinal 
leech (with a plate); and on the connective and vasifactive 
tissues of the same (with two plates),— Dr. H. Gibbes, on the 
use of the Wenham binocular with high powers. — On the 
.‘itnicturc of the spermatozoon. — P. 11 , Carpenter, on some 
disputed points in Ecluuoderm morphology. — Prof, Pouchet, on 
ihe origin of the red-blood corpuscles (translated from the Rezfue 
Scientijique)^ — Prof. Ray Lankester, on Limnocodium sower Mi, a 
new trachomedusa inhabiting fresh water (with woodcuts and 
two plates) [for an abstract vide Nature, voI. xxii. p. 147], — 
Notes and memoranda , — Proceedings oi the Dublin Microscopical 
Club for November and December, 1879. 

* 'Revue d^ Anthrofologie, tome iii. fascic. 3 (July). — Prof. I. 
Delbos, of Nancy, gives a brief report of the discovery, made 
in 1869, of a number of human skeletons iu the loam beds of 
Bollwiller (Haut'Rhin). His paj^er, which describes the general 
geognostic character of the soil in which these remains were 
found, is followed by a detailed description, by Dr, Rene Col- 
lignow, of eacli of the seven distinct skeletons that have been 
recovered. Of these, five were a lult males, two females, and 
one a child of about seven. In general characteristics they 
resemble the Cannstatt remains. — Dr, Bi^renger-Feraud, whose 
position in Senegal as M( 5 dccin-en chef de la Marine gave him 
favourable opportunities of studying the habits of the natives, 
has drawn up an interesting report of all that is known on the 
spot in regard to the mysterious sect of the Simos, which exer- 
cises an import ant influence on the trilics of the west coasts of 
Africa, from Cape Vert as far as the Gabon settlements on the 
equator. The Simo of these regions is the dreaded Mombo- 
Yoml)o of other races. — Dr. Gustave Lagneau’s paper, “ De 
quelqucs Dates rcculccs,” is a scholarly dissertation on the com- 
munity of race traceable in the Belgse, Galli, and German i, and 
on the evidence supplied in reference to the period of their 
immigration into Keltic lands by the introduction of a dolicho- 
cephalic character, in addition to the purely brachycephalic type 
observable in the skulls of Keltic and Kimmcrian races. In dis- 
cussing the question of the occupation of Western Europe by 
Iberians, M. Lagneau enters at length into the historical and 
anthropological grounds for accepting the testimony of Plato 
and others as to the defeat of those tribes by a powerful race, 
the Atlantce, and the existence of a great western continent, or 
archipelago, the submerged Atlantis, from which the latter 
peoples made their inroads on West Africa and West Europe. — 
M, Martinet’s enumeration of the prehistoric monuments of 
Berry deserves special notice for the interesting information 
it supplies in reference to the so-called ** Mardelles,” a kind of 
conically shaped excavations, the ])urport of which has not been 
determined, and w^bich, although found elsewhere, as in Nor- 
mandy, Provence, &c., is of exceptional frequency in Berry, 
where between 300 and 400 have been explored. In diameter 
they vary from 20 to 100 metres, in depth from 50 centimetres 
to 8 metres. Traces of ashes, calcined animal bones, and coarse 
potsherds, with a few broken flints, have been found nt the 
bottom of these depressions, of which several are generally 
ranged in a line near natural or artifically constructed caverns. 

Jourftal de Physique, August.— Experimental researclics on 
rotatory polarisation in gases, by M. H, Bccquerel. — Magnetic 
rotate^ power of liquids and of their vapours, by M. Bichat.— 
Experiments on flames, by M. Neyrencuf. 

Jourttai of the FrankHn Institute, August,— Tlie limitations 
of the steam-engine, by W, D. Marks, — Economical cut-off in 
steam-engines, by S. W. Robinson,— The involute of the cir- 
cumference of a circle, by J. J. Skinner, — Holman’s new com- 
pressorium and moist chamber, by J. A. Ryder. 

Rhfista Scienijico-lndustriale, No, 15, August 15. — Periodic 
spontaneous movement of the stamens of Rufa bracteosa, D.C., 
and of Smyrnum rotundifoHum, by Dr. MacchiatL — Synthe.si» 
of meteorological observations in Modica and Syracuse on the 
fall of meteoric powders, from the end of 1876 to April 16, 
1880, by Prof. Loncetta. 

No. 16, August 31. — On types of rocks, by Prof, de Stefani. 
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—New apparatus for tlic electric light ^Pftcallclogmm of forces, 
by Prof. lincetta* —Further ccmtributions to the Aphides of 
Swdinift i dofioriptioti of three daw species, by Prof, .Macohiati. 

AtH della H, Aeeadmtia dd iAnm,t June* — On an apparatus 
for determining the mechanical etjui valent of heat, by Dr, 
Bartoli. — On the laws of galvanic polarisation, by the same, — 
Oil a human skeleton of the age of stone in the Roman province, 
by Dr. Jncoronato.—Liassic limestone of Gozrano, and its fossils, 
by Dr.Parona, — Works on the Til>er, and varied conditions of the 
Roman land, by S, Ponri, — Reply to S. Ferrarl’s observations 
(relating" to nnomalous induction of a magnetic declinometer), 
hy Prof, Keller. — On the mechanism of movements of the iris, 
by S. Morizzia,— On some derivatives of natural and synthetic 
thymol, by Professors Paterno and Canzonesi. — Analysis of an 
augite of Fazio, by Dr. I^iccini. — Chemical researches on the 
Java of Jtfontecompatri, <S:c., by^ Dr. Mauro.— On the hcema- 
topoetic function, by SS. Tizzotii and Fileti.*— On the diffusion 
of the metals of ceritc, by S. Cossa. — On tungstate of didymium, 
by the same.— On a proposition of Jacobi, by S. Siacci. — >On a 
class of differential ccj^uations integrable by elliptic functions, by 
S. llrioschi. — Verification and use of a new formula for calculation 
of planetary perturbations, by S. De Gasparis. 

Rendieonlo delle Sessioni delV Accademia delle Sdettse dell* 
Tstituio di /Jelo{>»a, 1^79-80. — We note here the following 
On the placenta of cartilaginous fishes andn mantmalia, audits 
applications in zoological taxonomy aad anthropogeny, by Prof, 
lircolani,— Variations of human temperature resulting from 
bodily movements, by Prof. Villari. — Dimensions of the electric 
spark of condensers, by the same.-^On variation of length due 
to magnetism, by Prof, Rigbi. — On some products of decom- 
position of albumen at the temperature of the hitman body, and 
at slightly lower temperatures, by Prof. Selmi,— On the singular 
vcrticillate configuration of Unainsc of crystalline snow, &c., by 
Prof. Bombicci, — On a case of permanent polarity ia a magnet 
opposite to that of the inducing helix, by Prof. Rigbi.— Laws 
relative to the dimensions of electric sparks of condensers, 
by Prof. Viilari. — Investigation of phosphorus in the urine in 
cases of poisoning, and products which may occur, by Prof. 
Selrni.— A mercury pneumatic macliiiie with double action, by 
S. Liuzzi.—Verificatiori of ptomaines in most cases of chemioo- 
legal investigation, and formation of some of them, of poisonous 
nature, in animal Bubstances kept three years in spirits, by Prof. 
Gianetti.*~On the principal changes in the course of the Po, and 
means of obviating disaster threatened by it, by Dr. Predicri. — 
On the intimate eti*ucture of the eyes of Diptera, and on the 
eyes of blind Talpa, by Prof. Ciaccio. (This Rmdieofilc con- j 
tains a considerable number of papers rearing to anatomy and 
local geology.) 

Reale /sdlulo Lombardo di Scieftze e Lellere, Rmdiconlu 
Vol. xiii,, fasc. xv., July 15. — Outlines of a Government 
snnita^ organisation, by Dr, Zucchi. — On the theory of 
hallucinations, by Prof. Tnmburini. — Triassic fossils of the 
African Alps, by S, De Slcfani, — The learned friends of 
Alexander Volta, by S. Z. Volta. 


SOCIETIES ANV ACADEMIES 

London 

Entomological Society, September i,— H. T. Stainton, 
F.R.S., vice-president, in the chair.— Miss Emily A, Smith, 
Assistant State Entomolc^Ut of lUinoiB, was elected a Foreijj^ 
Member.— Mr. J. Jenner Weir exhiliited specimens of Odottedis 
potatoria and Smerinthus populi^ which possessed the pecu- 
liarities of both sexes, — ;!>ir Sidney Saunders exhibited six 
winged examples of the Stylopidcous genus HyUcthruSi and also 
various other Ilymenoptera, and contributed remarks thereon. — 
Miss K. A. Ormcrod exhibited some galls found on Tanacetum 
vulmrhy which she described at length* — Mr. T. R. Billups 
exhibited a female specimen of Polyhlaslm ^oh&lhergit an-ichneu* 
mon not iweviomly recorded in Britain. — Mr. E. Boschtr ex- 
hibited living specimens of the two varieties of the larvae of 
Smmnthus octllatue^ contributed a note thereon, — Mr. 
Meldola exhibitedaome swclmens of Camplb^ctmma bUineoda^ a 
large number of which fead been found by Mr- English near 
Epping. attaobedi finnh So the leaves of the “ tea. tree {Lycimt 
harbarum\\y the abdomen, in .which position they had died, 
possibly from the ejects of 9. fungoid disease.— Mr. ■ 

Swinton communicated a note on Lucicta ddalka^ an Italian, 
itre-fly. 


Paris 

Acaden^ DffidenQca, September 13,— rM. Edm. Becquerel 
in the chaiis,*^The fallowing papers were read i— Observatioas 
of Faye's comet .and of comet b 1880 (Schiiberle) at Paris 
Observatory with the ecjuatorial of the western tower, by M. 
Bigourdan.,— On the probable orbital motion of some binary 
systems of the aouthern heavens, by M. Cruls. This is from the 
Imperial Observatory at Rio ; and the author’s data ore com- 
pared with those of Sir J. Ilerschel at the Cape, and Capt. 
Jacob at Poonah.— Spectroscopic researches on some stars not 
hitherto studied, by M. Cruls. This relates to stars in the Bee, 
the Cross, and the Centaur.— On some solar phenomena observed 
at Nice, by M. Thollon. lie gives several sketches of the 
spectral phenomena of protuberances, &c. lie docs not hesitate 
to say that every movement of the solar surface having, along 
the Imc of observation, a component which is not i»V, causes a 
displacement of the spectral lines. It is algo extremely probable, 
but not certain, that every displacement of a line corresponds to 
a movement.— On the law of electromagnetic machines (con- 
tinued), by M. Joubert. With a given intensity of field, what- 
ever the other conditions in which the machine works, from the 
moment when it gives maximum work, the retardation is equal 
to J of the entire period ; the intensity is constant and equal to the 
quotient by Va Vrif the absolute maximum of intensity ; the electro- 
magnetic work is proportional to the velocity; aiul the velocity is 
in a constant ratio to the resistance. — On boroduodecitungstic 
acid aud its salts of potassium, by M. Klein. — On thesubcutaucous 
lymphatics of the pytlion of Seba, by M. Jourdain. The 
arrangement presents an evident similoiity to that in Teleo.stcans 
(a ventral trunk and two lateial oites, Sec.), When the direction 
of circulation of lymph has been ascertained, it will probably be 
found the same in both.— Deep dredging in the Lake of I’ibcrias 
(Syria), in May, 1880, by M. Lortet. The surface of the lake 
is 212 m. under that or the Mediterranean, but probably was 
at one time level with it ; the greatest depth met with was 
about 250 m. at the northern extremity. It was thought that the 
waters, formerly saline, had probably contained special animal 
forms, traces of which might still be found at great depths. 
Some tw-elve species of fishes were met witlr, and some new 
forms. Chromis preponderated ; indeed, they swarip in the lake. 
Twelve forms of mollueca were met with, some new sjMcies. 
The Melanopsis and Melania were of marine character. At the 
borders of the lake were some shrimps, craljs, and tortoises. 
Diatoms, foraminifera, &c., were obtained in the fine slime of 
the bottom, but no algie or coniferse were met with (the water 
indeed was brackijih, and had a temperature of + 24'’ ; that at 
the bottom was not more brackish than that at the surface). — On 
the fexistence in Soudan of wild vineg witli herbaceous stem, 
vigorous roots, and eatable fruit, by M. Ldcard. — On a thunder- 
storm oboerved at I.aigle (Omc) on August fi, 1880, by M. 
Royer. During an hour and a half he counted 4,700 (lashes, or 
about 53 a minute. Sometimes there were too a minute. The 
storm ksted two- hours in all. The lightning struck twice, viz., 
a house and a poplar-tree. 
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LANDSLIPS 

F ew disasters iin press the mind so vividly witli human 
helplessness as those that arise from disturbance of 
the solid ground beneath our feet. The most devastating 
hurricane can in some measure be foreseen and provided 
against Skill and foresight continually do battle with 
the fury of the waves, and prove on the whole victorious. 
We arc so familiar with the restlessness of air and ocean 
that the havoc wrought by these elemental powers does 
not carry with it the sense of aught unusual or against 
which we may not hope successfully to contend. But to 
find that the earth beneath us, to which we have, 
consciously or not, trusted as the only stable feature in 
our landscape, gives way in a moment of unsuspicious 
calm, that the everlasting hills are themselves perishable 
like everything else, that ruin and death may in an 
instant overwhelm alike scenes of sylvan quiet and of 
active human industiy, brings to the mind that practically 
experiences the sensation a horror to which there is 
hardly any parallel in the long list of calamities that thin 
the ranks of mankind. 

Ten*estnal commotions of this nature arc obviously 
ili visible into two classes. I'here arc first tremors, of 
which the far-rcaching and destructive earthquake is the 
most signal example* Much has been said and written 
about the cause of earthquakes, but wc are still far from 
a satisfactory solution of the problem. Probably more 
causes than one conspire at different times to produce the 
impulse which sets the earth-wave in motion. But what- 
ever may be their nurture and origin, these operations 
belong to that large class in which the internal tempe- 
rature of the planet, with the results of its reactions and 
its diminution is the chief factor. In the second place 
come the disturbances arising from the working of the 
different agents which are set in motion by the direct 
influence of the sun. Among these the operations of 
running water arc by far the most important. 

There can be no doubt that it is in this second class of 
phenomena that the melancholy catastrophe at Naini 
Tal must be placed. In various ways the action of 
running water disturbs the equilibrium of large masses 
of rock at the surface. The frequent undermining of 
its banks by a rivulet or river, with the consequent fall 
of slices of earth or rock into the stream, is a familiar 
illustration. The dislocation and dislodgment of portions 
of cliffs by the wedging influence of frozen water is 
another common example. But the most extensive 
changes of this kind arise from the influence of water 
underneath the surface, where the geological structure of 
the ground happens to be favourable. Trickling through 
the pores, joints, and fissures of rocks, rain or melted 
snow makes underground channels for itself. In the 
course of its progress it sometimes dissolves away large 
quantities of stone, or loosens and carries away in 
mechanical suspension the minuter particles of rocks. 
When this abstraction of materials takes place along a 
subterranean slope, the lower end of which comes out on 
the side or bottom of a valley, the effect is to enfeeble 
the support of the mass of rock resting upon the slope j 
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Eventually this overlying mass may by gravitation break 
I off from its floor and slide dovui into the valley below. 
Or should an open porous layer form the platform on 
which the side of the valley or cliff rests, copious rain 
may so saturate it as to loosen the cohesion of the supers 
incumbent .mass, which, when its weight overcomes that 
cohesion, is launched forward into the low ground below it. 
The saturated stratum may be compared to the grease 
put upon the beams on which a ship is launched from the 
building-yard. The moisture lubricates the bottom of the 
overlying rock and allows it to slide down. Such land- 
slips,’^ as they are termed, are of common occurrence in 
countries with a copious rainfall, where the ground is 
uneven and rests on rocks containing Ctisily permeable 
strata intercalated among others of a more impervious 
kind. The dislodged mass rushes down with irresistible 
impetus, breaking up into tumultuous piles of ruin, under 
w'hich woods, meridows, gardens, lields, houses, and their 
inhabitants are almost instantly overwhelmed. 

Kveiy summer tourist whose wanderings have led him 
round the coasts of these islands is doubtless fluniliar 
with tracts of landslip, some comparatively recent, others 
so ancient as to go back far beyond the times of tradition 
or of local history. He will remember how in localities 
where the scene 17 would otherwise be of the tamest kind, 
the ground has been thrown into picturesque knolls and 
crags, with little glens and valleys winding through them, 
how the gathered drainage tumbles over miniature falls 
or collects into diminutive tarns which, in all save size? 
remind him of mountain lakes, and how over tlie whole 
scene the kindly hand of nature has spread her verdure, 
healing the scars of the original catastrophe by hanging 
festoons of ferns and mosses over the shattered rock, 
smoothing and carpeting with velvet turf the once naked 
floors of loose detritus, and scattering over dingle and 
den a pleasant shade of copsewood. The under cliffs of the 
Isle of Wight and other parts of the south coast, the clay 
cliffs of Sheppey and Yorkshire, the nortliern sea-front of 
the Antrim coast, the shores of Skye and adjacent islands 
of the Inner Hebrides furnish admirable illustrations of 
c\'cry stage in this history, from the raw wound of last 
year to the fairy-like scenery which conceals the landslips 
of remote centuries. 

Fortunately in Britain w‘c have no harrowing chronicle 
of human death connected with the story of our landslips. 
Yet these have not been without occasional loss of life, 
and sometimes considerable destruction of property. It 
has been estimated that the coast of Yorkshire between 
Spurn Point and Flamborough Head loses about 2| 
yards annually, slice after slice of the clay cliff slipping 
clown to the beach, where it is readily attacked and 
removed by the waves. The clay cliffs of the Isle of 
Sheppey suffer similar rapid removal, while the chalk 
cliffs of the Isle of Thanet have had a yearly loss of three 
feet. From fields that were ploughed tind sown with 
corn in spring segments slip down, so that in these 
detached portions the crop may be seen ripening half 
way down the cliff In tlxe well-known landslip of 
December, 1839, near Lyme Regis, a strip of chalk cliff 
three-quarters of a mile long, 240 feet broad, and from 
loo to 150 feet high was undermined by the descent of 
continuous tJaeavy i‘ain and the saturation of a thick 
deposit of loose sand underneath. It consequently slid 

z 



5o6 


NATURE 


[Sept. 30 , 1 880 


bodily forward on the beach, breaking tip into segments 
in its progress, and carrying fields, trees, and houses 
along with it. Unquestionably the most appalling disaster 
of the kind which has happened in recent times was the 
celebrated Fall of the Rossberg in 1806, a mountain 
lying behind the Rigi, and composed like it of sandstone 
and conglomerate. In this case also there had been 
much previous heavy rain, w hich, filtering along a porous 
sandy bed inclined at a sleep angle towards the valley, 
undermined the support of the overlying thick sheet of 
massive conglomerate. The whole hill-side gave way 
and several villages and Iiainlcts, with somewhere between 
800 and 900 people, were buried under the ruins. To this 
day the scar on the slope of the mountain is unhealed, 
and the piles of huge angular blocks, even to the further 
side of the valley, remain as memorials of the homesteads 
and villagers that lie buried below. 

The recent catastrophe at Naini Tal is another illustra- 
tion of the same geological process. The locality is 
situated on the soft Tertiary deposits which dank the 
sub-metamorphic and more ancient crystalline rocks of 
the Himalaya range that towers behind. It possesses 
one of the few known sheets of wMter on the Hima- 
layan slopes, nestling among irregularly shaped hills. 
There is every reason to believe that these hills have 
derived their present contour not only from extensive 
denudation by the heavy rainfall, but also from the 
operation of former landslips, and that the lake itself, 
to which the place has owed so much of its attractiveness, 
lies in a hollow formed by the same cause. It has been 
suggested that the late accident arose from the cutting of 
a roadway along the base of the hill. But this seems an 
altogether improbable and unnecessary suppositiou. The 
structure of the ground is itself sufficient to account for 
landslips, apart altogether from the mere superficial inter- 
ference of any road -making. According to the telegraphic 
reports there had been a pvarticularly heavy rain, no less 
than twenty-five inches having fallen in forty hours. The 
annual rainfall at Naini Tal is stated to be ninety inches, 
so that more than a quarter of the whole yearly rain fell 
in less than two days. But this year, at least, the rainfall 
must have been greater, for Mr. Commissioner Taylor, 
who was charged with the care of the roads in the district 
and met his death in the recent catastrophe, wrote on 
August 3 7 last that eighty inches of rain had fallen in the 
previous two months. By such a violent downpour the 
loose soil is swept off the surface, deep gashes are cut 
dowm the slopes, and every streamlet and river is converted 
into a torrent of liquid mud. But the furrowed soils and 
rocks likewise absorb much moisture. The water launched 
in such a deluge over the ground soaks at once into the 
more permeable gravelly layers and saturates them. 
When these are inclined towards lower ground and 
covered with heavy masses of earth or rock, the conditions 
for the production of landslips are supplied to the full. 
And such seems to have been the case in this melancholy 
Indian disaster. 

The question arises, Can any steps be taken to guard 
against a repetition of the calamity ? We may take it for 
granted that Naini Tal, in spite of its recent visitation, 
will continue to be a favourite resort from the arid plains 
below. The chance of an occasional destructive landslip 
will not deter men from coming year after year to g«n 


renewed health and rest in the pure air of these uplands. 
It is obviously impossible to prevent landslips, except 
such minor falls as could not do any extensive damage. 
The only resource is to fix the sites of stations and houses 
on such spots as will either be free from risk of accident 
or on which the risk will be reduced to a minimum. 
This is mainly a geological question, but it is evidently 
one of the utmost social importance. Among the able 
staff of the Geological Survey of India there is no doubt 
an officer whose services could be made available to 
examine and report upon the structure of the ground at 
Naini Tal with special reference to this question. There 
ought to be first a careful inquiry into the details of the 
causes that led to the recent sad event, and with the 
experience thus gained a further inquiry into the safety 
of the other parts of the settlement and of other hill- 
stations similarly placed. Even in a district liable to 
destructive landslips sites for houses can probably be so 
chosen and defended as to be practically exempt from 
liability to such calamitous visitations as that which we 
now so heartily deplore. The prodigious amount of rain 
which in a few days or hours deluges the ground in these 
regions presents an engineering problem which ilemands 
actual Indian experience on the part of those who would 
successfully grapple with it. Neither geologists nor 
engineers accustomed only to the comparatively mild 
rain-storms of Europe can probably realise the magnitude 
of the difficulty which such disasters as that of Naini Tal 
presents for their consideration. 


ARCTIC NEWS 

T he past week has been an unusually interesting one 
so far as Arctic matters are concerned. First of 
all we have tidings of the return of the Franklin Search 
PIxpedition, sent out from the United States about two 
years ago, to follow up and unearth if possible some 
important relics of the Franklin expedition, said to exist 
among the Eskimo. It may be remembered that up- 
wards of two years ago news reached this country that 
Mr. Barry, the mate of an American whaler, was told by 
some Necheili Eskimo whom he met at Whale Point, 
Hudson’s Bay, that some spoons with Franklin's crest 
upon them, possessed by the Eskimo, were received from a 
party of white men who passed a winter near their settle- 
ment, where they all died ; and that these men left a 
number of books with writing in them, w'hich were 
buried. The tale seemed very doubtful, and those 
best acquainted with the history of Fi'anklin search 
expeditions considered that it was scarcely necessary to act 
on the gossip of the Eskimo. However, the people of the 
United States, who have all along manifested a generous 
enthusiasm in behalf of the Franklin expedition, thought 
otherwise, and by private enterprise an expedition was 
sent out in the summer of 1878, under Lieut. Schwatka, 
to follow up the traces indicated by the Eskimo. This 
expedition, after an absence of two years, has just 
returned, and although the success, so far as its imme- 
diate object is concerned, has not been great, it has 
evidently been able to make important additions to a 
knowledge of the condition of the inhospitable Arctic 
r^ioxi traversed, a region rendered classical, if not 
sacred, by the early and terrible work of Franklin him* 
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self. The following telegram in the Netv York Herald 
of September 23, from New Bedford, Massachusetts, 
was the first announcement of the return of the ex- 
pedition : — 

The Franklin Search Expedition, under the command 
of Lieut, Schwatka, have returned here. They have dis- 
covered and brought southward relics of the two British 
ships Terror and Erebus^ which sailed from London, 
under Sir John Franklin, in May, 1845. expedition 
successfully withstood the greatest amount of cold ever | 
encountered by white men. During sixteen days of a 
sledge journey, extending over a period of eleven months, 
the average temperature was 100" below freezing point. 
In the summer and autumn of 1879 the expedition made 
a complete search of King William’s Land and the adjoin- 
ing mainland, travelling by the route pursued by the crews 
of the Erebus and Terror in retreating towards Back’s 
River. They burnt [? buried] the bones of all remaining 
above ground, and erected monuments in memory of the 
dead. Their researches have established the fact that the 
records of the Franklin Expedition arc beyond recovery. 
They have also learnt that one of Sir John Franklin’s 
ships drifted down the Victoria Straits, and was un- 
wittingly scuttled by the Eskimo, who found it off 
Grant Point in 1849. The expedition have brought away 
the remains of Irving, the third officer of the Terror, 
From each snot where graves were found a few tokens 
were selected which may serve to identify those who 
perished there. They also secured a board which maybe 
of use in identifying the ship which completed the North- 
West Passage.” 

A few further details have appeared in the subsequent 
numbers of the Herald^ but we must await the arrival 
of the paper and the publication of Lieut. Schwatka’s 
narrative for full details. Paiticulars, we are told, are 
given of the sufferings and hardships endured by Lieut. 
Schwatka’s party, who, however, succeeded in discovering 
relics of the expedition, and learnt from the natives details 
of the sufferings it underwent from cold and starvation. 
The natives related that they saw a small party of officers, 
believed to be the last survivors of the expedition, black 
about the mouths and with no flesh on their bones, 
dragging a boat across the ice. They then disappeared 
from view, and their skeletons were subsequently found 
under the boat and in a tent, a prey to wild beasts, and 
affording evidence that some of them had been eaten by 
their comrades, Lieut. Schwatka’s own party, we are 
told, made a sledge journey of over 2,819 geographical 
miles, mostly across unexplored country, and this consti- 
tutes the longest sledge journey on record, both as to time 
and distance ; the men it seems lived like the natives. 

The sad story of the terrible suffering endured by 105 
men who quitted the Erebus and Terror on April 22, 
1848, ten months after the death of Franklin, is too web 
known from the narrative of the search party in the Fox 
under M*Clintock. Ample evidence was found scattered 
along the shores of King William’s Land and Boothia, by 
which they endeavoured to reach the Fish River Settle- 
ments, of the fate of most of the party, many of whom, 
the Eskimo told M'CUntock, fell down as they walked, 
and had to remain unburied, Lieut. Schwatka’s party 
have done what they could to show respect to what 
remains of the brave and unfortunate band. Unfortu- 
nately no written records of the expedition have been 
found; there was little room to expect that there would. 
As to the statement about the vessel which completed the 
North-West Passage, we suppose this must mean that 


one of the ships had drifted south-westwards so far as to 
meet with the furthest eastward point reached by Franklin 
in his earlier expeditions. The records of temperature 
will be eagerly looked for by meteorologists ; the degree 
of cold seems to have far exceeded any Arctic temperature 
on record. 

An unfortunate set-off to Lieut. Schwatka’ s successful 
return is the news that Capt. Howgate has been again 
compelled to put back in the Gulnare to St, John’s, 
Newfoundland, the vessel being so unsuited for her work 
that the proposed expedition to Lady Fi*anklin Bay has 
had to be abandoned for this year. Capt. Howgate is 
certainly very unfortunate in his Arctic scheme, though 
wc trust he will not be daunted, but will next year be 
able to accomplish the foundation of his Polar colony, 
F'urthcr sad news comes from San Francisco of the 
Gordon-Bennett expedition in the Jeannette^ which set 
out full of hope not long ago. No tidings can be obtained 
by the whalers of the expedition, and the relief steamer 
Corwin had to return owing to the severity of the weather. 
There is however no more reason for giving up hope than 
there was in the case of the Paycr-Weyprccht expedition, 
which disappeared suddenly off the Novaya Zemlya coast 
in 1872, and returned about two years* later with the tidings 
of the discovery of a new Arctic land. This land, Franz 
Josef Land, a telegram from Ilaiinncrfcst informs us, was 
visited in August by that most daring of yachtsmen, Mr. 
Leigh Smith. He explored to the west as far as 45® E, 
and 80*^ 20' N., and sighted land from that point about 
forty miles north-west. No doubt Mr. Leigh Smith’s 
experience this year and Capt. Markham’s in the same 
direction last year, seejn to point out that e.xpl oration 
northwards on the basis of Franz Josef Land is hopeful. 
So long as such exploration is carried on by private enter- 
prise there can be no objection to it, but if Government 
has any funds to spare for Arctic work during the next 
few years, they would be expended to the best advantage 
in enabling this country to join the European and Ame- 
rican concert for the establishment of Polar observing 
stations, from which England is conspicuously absent. 



RODD^S BIRDS OF CORNWALL 
The Birds of Cornwall and the Scilly Islands, By the 
late Edward Hearle Rodd, Edited, with an Introduc- 
tion, Appendix, and brief Memoir of the Author, by 
James Edmund Harting. With Portrait and Map. 
(London ; Triibner and Co., 1880.) 
n^HE addition of another volume to the already long 
^ series of works upon the local avifaunas of Great 
Britain is not perhaps an event of any very great import- 
ance as regards ornithology in general. Yet the name of 
the late Mr. Edward Hearle Rodd of Penzance is so well 
known to British naturalists, and the county in which his 
observations were made is a land of such special interest, 
that there can be no doubt of the present volume being 
acceptable to a wide circle of readers. 

At the time of his death it was generally understood 
that Mr. Rodd had in preparation a general work upon 
the birds of his native county. This work, however, as 
wc are now informed by Mr. Harting, had only so far 
advanced as to consist of a transcript of various notes 
on the ornithology of Cornwall, communicated by the 
author to the pages of the Zoologist uxsaxgtd in cliono- 
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lof kal i^quence,^' *‘It was obvicms/* Mr, Harting re- 
in order to reader these notes of iwacticai 
it was necessary to re-cost and re-write the whole/' 
This has been ably executed by the editor, and we have 
i^ow Mr. Redd's interesting and original observations, 
•which were continued over a period of nearly forty yearSi 
reduced into method and order. These observations, 
thus re-arranged, occupy the first portion of the present 
volume, and constitute the most important part of it. 
Appended to it are more or less contracted reprints of the 
“yearly reports which Mr. Rodd was for many years 
accustomed to contribute to the Journal of the Royal 
Institution of Cornwall, containing an account of tire 
principal ornithological rarities which had come urtrider his 
notice in each year, and of the additions thus made to the 
list of the Cornish avifauna. T'lie editor lias also con- 
biderably increased the value of the volume, especially to 
Cornish naturalists, by his Introduction. In this is given 
an account of the previously existing literature on Cornish 
ornithology, beginning in 1478 with the Itinerary of 
V\^ilHatn of Worcester and continued down to the present 
period, and constituting a most useful summary of infor- 
mation on the subject. Mr. Ilarting has likewise appended 
a list of Cornish and provincial names, which will further 
increase the interest of his work. 

The extreme southern and western situation of Corn- 
wall renders it one of the first resting-places in spring and 
one of the last in autumn of those birds which visit us 
during the summer migration, whilst several well-known 
Continental species, which arc scarcely ever found in the 
more eastern parts of Great Britain, occur more or less 
regularly in this remote county. The black redstart, for 
example, so little known to the majority of English ob- 
servers, except in its native haunts in Rhineland and 
^iwiueiiand, is not uncommon" in Cornwall in the winter 
months, though usually met with in immature dress. An 
adult male, however, in very beautiful plumage was 
captured in December, 1856, in the immediate neighbour- 
imod of Penzance. Another much less-known European 
passerine bird, which has been met with in no other part 
of the United Kingdom, straggles occasionally into Corn- 
wall — curiously enough, as it is essentially an eastern 
sj)ccies> and might be rather expected to occur on the 
coasts of Norfolk and Suffolk. This is the little red- 
breasted flycatcher {filuscicapa parva of Bechstcin), of 
which a single example in immature plumage was ob- 
tained near Falmouth in 1863. Two other specimens of 
the same species were subsequently captured in the Scilly 
Islands. Eastern Europe, as wc have already observed, 
is the true home of this little bird, which will be well 
known to such of our readers as have visited Constan- 
tinople, where it is very common in autumn among the 
old walls and ruins. 

Another very interesting visitant to the coasts of Devon 
and Cornwall is the Greater Shearwater {Puffinus major 
of Faber). This species is also well known on the Scilly 
Islands, where it goes by the singular name of Hack- 
Ijolt." Its congener, the Manx Shearwater {Puffinus \ 
anglQrum\ is , still more common on the Cornish coast, 
and breeds in some of the Scilly Islands, But for details 
on these and other peculiarly western birds we must refer j 
our readers to Mr. Rodd's volume, which no student of j 
the British Ornis should fail to add to his library. ; 


SOUNDim AND DRADGlAfG^^' 

Unii^ States, Coast attd Geodefic ' Capile A 

Patterson, Su^Hntendent* A I)escription 
cussion of the Methods and Appliances used oti Board 
the U *S^ Coast and Geodetic Suf^ey Steamer “ BlakcP 
By Charles D, Sigsbee, Lieut .^Commander, U,S.N, 
Pp. 192, xli. Plates. (Washington ; Government Printing 
Office, 1880.) 

T he publication of the Depths of the Sea" and of 
the Voyage of the Challenger^^ by Sir Wyville 
Thomson has made the public familiar with the work of 
the English in the exploration of the depths of the ocean. 
But little is known, even in America, of the important 
part which the United States Coast Survey has taken in 
the solution of the problems of the physical geography of 
the sea. The Coast Survey during the superintendence 
of Prof. Bache instituted a series of investigations on the 
physical problems of the deep sea, connected with the 
Gulf Stream, which have little by little been expanded by 
his successors, Prof. B. Peirce and the Hon. Carlile P, 
Patterson, into the most important hydrographic explora- 
tion yet undertaken by any government. With a wise 
liberality secondary hydrographic scientific problems, 
mainly of interest to the biologist and geologist, have 
been made a part of the work of the Coast Survey. Thus 
since 1866 the use of the dredge, the trawl, the tangles, 
and of all the apparatus necessary for a thorough explora- 
tion of the fauna of the depths of the sea has become as 
familiar to some of the navy officers attached to the 
Coast Survey as the use of the sextant or of the 
lead. 

The Coast Survey steamers, Bibb, Hasskr, and the 
Blake, have acquired a special reputation as deep-sea 
dredgers. The work of the Bibb and Hassler is known 
to naturalists mainly from the memoirs of Pourtales. Of 
the results of the Blake only a part has as yet been 
published under the direction of Mr, Alexander Agassiz. 

Not only all naturalists but also hydrographers must 
be interested in the volume just published respecting the 
equipment of the Blake, a small steamer of only 350 tons 
burthen, which, under the skilful commands of Lieut.- 
Commander C, D. Sigsbee and Commander J, R. Bartlett, 
has not only done more rapid but also far more accurate 
work than has been accomplished with the old methods 
and appliances of the large men-of-war usually detailed 
for similar work by European governments. 

Lieut.-Commander Sigsbee gives in this Report full 
descriptions of the thermometers, the water-cups, the 
salinometcrs, and of the methods of observing the currents 
in use on the Blake. The most important part of the 
Report is that devoted to deep-sea sounding. The 
sounding-machine, called a modification of Sir William 
Thomson’s machine for sounding with wire, is known on 
the Blake as the '^Sigsbee machine," and Sir William 
Thomson would find it difficult to recognise in the sound- 
ing machine of the Blake the apparatus he first suggested 
for sounding with piano wire. Throughout the Report the 
results of Lieut.-Commander Sigsbee's inventive geiuus 
are evident, from the water-cup to the shot detacher, the 
dredges, the trawls, the reels, the accumulator, there is 
nothing which he has not rendered more us^uL His 
enthusiasm was shared by ids officer^ and their names 
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appBStr as his co*iiiv«tttors on the Plates illustrating 
these different appliances. 

' The accuracy attained witji Sigsbee's sounding-machine 
is very great, the probable error of sounding with piano 
wire at great depths not exceeding one quarter of one per 
cent, What the error may be if soundings taken by the 
old methods will only be known when all the former rope 
soundings have been repeated mih wire soundings. 

The last chapters are taken up with descriptions of the 
double trawls, the dredges, and other apparatus for col- 
lecting the animals found at great depths, An account is 
also given of making a haul at great depth and of the 
management of the steel wire rope, first introduced by 
Mr. Agassiz for deep-sea dredging on the Blake, and 
which has done so much to facilitate this class of work on 
vessels of the small tonnage of the Blake. 

The Report is fully illustrated with heliotype plates as 
well as with tables showing the manner of recording the 
observations made. 

It is pleasant to 'notice that the harmony between the 
civilians and the officers was not for an instant disturbed, 
during the three dredging cruises made by the Blake, 
extending from the Windward Isles to the Eastern 
extremity of George’s Shoal. 

The naturalists on board the were indeed fortunate 
to have as their associates officers whose industry, energy, 
and interest in the work never flagged, and who have now* 
attained a proficiency in deep-sea work hardly deemed 
possible three years ago. 

OUR BOOK SHELF 

i. Ekmcnis of the Differential Calculus, with Examples 
and Applications : a Text' book. By VV. E. Bycrly, 
Ph.D. (Boston: Ginn and lieath, 1879.) 

ii. An Elementary Treatise on the Differential Calculus, 
founded on the Method of Rates or J'luxions. By John 
Minot Rice and W. Woolsey Johnson. Revised Edi- 
tion. (New York ; J. Wiley and Sons, 1879.) 

Nearly five years have passed since ivc noticed a small 
pamphlet by the authors of (ii.), together with treatises 
on the calculus of Messrs. Buckingham (Chicago) and 
Clark (Cincinnati), and we then remarked upon the 
growing interest taken in mathematics by American 
students. A further outcome of the same interest is the 
two works now before us. As it is not to be expected that 
such works will take the place in our colleges of the text- 
books already in use amongst English mathematicians, 
seeing that, like our own books, these are greatly indebted 
to the classic works by Duhanel and Bertrand, we 
shall not dwell at any length upon their merits or demerits. 
Each work under notice is well done to the extent to 
which it goes, and will furnish the young student with a 
good introduction to the admittedly difficult subject of 
which it treats. ^ 

(i.) takes as Us foundation the “rigorous use of the 
doctrine of limits,” introducing easy integration at a 
VC17 early stage, and has frequent recourse to geometrical 
and mechanical illustration with a view to making the 
subject of interest. 

(ii.) is the elaboration, in an excellent work, of the 
paper (subsequently a pamphlet) referred to above, which 
was introduced to the notice of English readers by a 
risurn^ of its contents in the Messenger of Mathemdiics 
(August, 1874) by Mr. Glaisher. 

Both books are effectively got up, and (it.) is exceedingly I 
well printed. 


SpirikCrmtiUes with Tables, By Thomas Stevenson, 
M;D., (London: John Van Voorst, 1880.) 

Dr. Stevej^son has published a series of Tables, ia 
which the specific gravity of alcohol from 100 to 0*05 per 
cent, is given for each difference of 0*05 per cent. The 
percentages of alcohol by weight and volume, and of 
proof spirit are contained in the Tables. The specific 
gravities are given to four places of decimals. The 
Tables are founded on those of Gilpin and Drinkwater, 
and for spirits of less specific gravity than 0*8250 — i.e. 
containing more than 89*05 per cent, by weight of alcohol 
— on that of Fownes. 

In an introduction the various Tables hitherto in use 
are discussed ; and various useful data are noted. The 
Tables arc clearly printed, and will be of much service to 
those who are required to analyse alcoholic liquids, 


LETTERS TO THE EDITOR 

[TXtf Editor does not hold himself responsible for opinions expressed 
by h is cofxespondent)!. A V / ih er ca n he undertake to return , or 
to correspond with the writers oj, rejected immuscrdpis, Ho 
notice is taken of anonymous communicationsj\ 

[ The Editor urgently requests correspondents to keep (heir letters os 
short as possible. 'J'he pressure on his space is so great that it 
is impossible oiherudse to ensure the appearance even op com- 
vmnkaHons containing interesting and nozul facts j\ 

Supposed New Island in the Azores 

A UErORT was current in the English and American news- 
papers some weeks ago that a new island had made its appear- 
ance among the Azores, similar in cliaracter to that which came 
up near the extreme western end of St. Michael’s in the early 
part of the century. As I had determined to spend my long 
vac.ation among these islands, I was curious to witness a pheno- 
menon so interesting and so rare as the birth of a new volcanic 
island. I le.arn that the report has its foundation in the occur- 
rence of a landslip on the north -east end of St. George. A large 
portion (about 82 alqueiros in extent) of the land at l.apa, near 
the village marhed Topo on Vidal’s Chart, launched itself bodily 
into the sea— that is, in an almost unbroken mass, to a distance 
of about 300 metres from the mainland. There were a dumber 
of cattle grazing on the land at the time ; these apparently were 
so little afiected l)y the occurrence that when found they were 
feeding unconcernedly on the new island,” as if it had been, 
associated with thpir whole existence. A liulc survey of the spot 
has been made, and the Director of the Public WorKS at Vellas, 
the chief town of St. George, was kind enough to give me a map 
of this, the most recent addition to— or perhaps one ought to say 
subtraction from — the Azores, T, E. TitORrE 

Parthenogenesis in the Coleoptera 

In the ‘‘concluding remarks” in his treatise on “ Wahiv 
Parfhenogenesis ” (1856), von biebold says, “ Es ist dahejr jeUt 
Aufgabe der IkUomologcn, nach weiteren Bcispielcn von Parthe- 
nogenesis in der Inscktcnwelt xu forschen ” ; and on the last page 
(237) of his “ llcitriige /.ur Parthenogenesis,’’ published fifteen 
years later, he expresses the conviction that many facts relating 
to this phenomenon are still to be di^:coverecl. The instances of 
true parthenogenesis discussed or referred to iu these two works 
relate to invecls of the orders llymenoptera and Depidoptern, 
and to some crustaceans. Including viviparous agamogenesi**, 
however, as parthcnogenetic, the orders Ilcmiptcra and Dipteia 
also furnish examples of this mode of reproduction ; and for its 
occurrence in at least one genus of the dVichoptera I have the 
authority of Mr. R. McLachlan, F. K.S. 'I'he jx^ssibility of 
partheiiogenetic reproduction in the Coleoptera rests only, so far 
as I am aware— see “ Compar.ative Embryology,” by Pk M. 
Balfour, vol, i. p. 64— on the single instance communicated by 
me to this journal last year (Nature, vol. xx. p. 4^p), and this 
being so, it .seemed desirable to make sure of this point by further 
research during the season now almost past. Accordingly I 
have this year kept a considerable mnnber of females of CastrO' 
physa raphanif laying unimprej;nttted eggs, and with results 
which have not only confirmed the previous experience, but 
much extended it, as I am at present in possession of a living 
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l>eetlo reared from a parthenogcnctic ovum. With your per- 
miitsion 1 shall now cntlcavour as briefly as possible to give those 
ciraimstantial details without which a bald statement of results 
w'ould not carry with it a rational conviction of the accuracy of 
my observations. 

From beetles gathered in the beginning of last April I had a 
batch of eggs on the 7th, which hatched out on the 21st of the 
same month, and on May 13- 15 yielded about thirty pupcc, 
which were immediately put into separate vessels. On the 20th~ 
22nd appeared the imagines, of which ten subsequently turned 
out to be females, and w*cre placed together in pots, but not before 
ihe greatly enlarged abdomen had given unmistakable evidence 
of their sex. The first eggs, three batches, were laid on June 2 
(so completing the cycle, from egg to egg, in fifty-six days). On 
the 12th of the month I found in one of these batches, consist- 
ing of forty -two eggs, thirteen developed, of which two hatched 
out, the larva' dying sliortly afterwards. Others seemed to have 
partly hatched, but most eventually perished in the shell. At 
this time fertilised eggs were hatching in nine days. It appeared 
lo me that several of the thirteen were imperfectly or monstrously 
dcvelojied ; one, fur example, having only one misshajien (?) 
mandible ; another, excess in niiinber and irregularity in group- 
ing of the eye-spots ; &c., &c. Again, on June 17 I found in a 
parcel of (twenty-fivej eggs, laid June 6-7, six which had deve- 
loped up to the hatching. In the usual course, at the lime of 
hatching, the young larva comes out. of the shell clear like 
barley-sugar, but Ijlackens afterw’anls ; in tlie case of these par- 
thcnogenetic larva? wliich do ntjt hatch out, tliis blackening takes 
place within the shell. In a tliird batch, of over twenty eggs, 
laid June 8, 1 found three egg.^ similarly developed. In the 
meantime, and afterwards, many dozen l)atchcs had been laid, 
in which, however, I did not detect any development. 

A second experiment miscarried ; hut 1 was more successful 
with a third and fourth. From a batcli of eggs laid June 5-6 
1 derived puprc which on July 8 following I placed separately in 
pots, and obtained from them thirteen beetle.s, of which seven 
turned out to be females. About the same time I brought in 
from the fields some well-grown larva?, the lieetle.s from which 
were isolated immediately after their exchvdon, and subsequently 
yielded eight females. These (seven and eight) were all kept in 
separate pots during the course of the experiment. Of the .seven 
no less than five laid eggs which afterwards developed jmrthitio* 
genetically. They laid as many as ten parthenogcnctic batches 
among them, but while some of them laid three such batches, 
other.s laid only one, Tliesc wore invariably the first batches 
laid, and none of the batches laid siil)scqucntly contained any 
viable eggs while the experi incut lasletl, which was in some cases 
up to the tenth batch. Of the eight beetles of the fourth group, 
only one laid one i>arthc*nogcnetio egg in its first batch. * The 
numbei’ of i)arLhenogcnciic eggs in a batch varied from one to 
i-'cven. In four Ijaiches there was only one such egg; in three 
batches five, and in the other four batches two, three, six, and 
seven respectively. The total eggs in a batch averaged 41*7, 
and as there W'cre thirty-six parthenogcnctic, the proportion over 
all was,! in isj. However, as may be supposed, the proportion 
in the individual batches varied very much, one small parcel of 
only eleven eggs having as many as five developed. 

In most of these cases also the larva? perished in the shell. A 
few hatched out more or less completely, and died. Two, how- 
ever (of the seven in one batch), were more fortunate. These 
came out on July 29, and for some liours seemed veryfeehle and 
barely alive. Next moridng I found that one, which subse- 
quently took the lead of it.s fellow in all respects, had crawled 
away under cover, and the other was soon able to follow its 
example. I could not find that they had eaten anything till the 
evening of the 31. si. After that, how'cvcr, they throve apace. 
The lat^r one passed its first and second moults on the 3rd and 
7th of August, the smaller following it on the 4lh and 8th. The 
former pupated on the 14th, and the imago was excluded on the 
jgth. The latter, having pupated, August iS“l6, appeared to 
go on well till the time for the exclusion of the l)eetle, when its 
further development became arrested, and it died. The .survivor 
was weakly at first, and rather imperfect always as regards the 
elytra, which are somewhat small, and do not close in the middle 
line. It has5, however, thriven well, and developed that enlarge- 
ment of the alxlomen peculiar to the female. But up to the 
pre.'.ent (September 22) it has laid no eggs, nor shown any incli- 
nation towards males placed in the pot with it. 

When it became obvious that no more parthenogcnctic eggs 
were to be obtained from these beetles, I placed the survivors of 
them in succession in a pot with a (the same) mole beetle, with 


the result that most afterwards laid fruitful eggs in the ordinary 
way. I mention this because it seems to be in coutradiotion, as 
far as these insects are concerned, with the statement of von 
Siebold ('* Beitriige/' p. 89) : ** JJs ist nun eiiie bekannte Soche, 
dass, wenn Insecteu-Weibchen vor der Begattung erst eiumal 
£ier zu legcn angefangen haben, ihre Manncben alii^lann mil 
ihren verspiiteten Liebesbezeigungen bci ihnen nichts mehr 
auszurichtcn im Stande sind.” 

If now I may be permitted to make a few general observa- 
tions on some of the points indicated for further inquiry, rather 
than established, by the foregoing experiments, I would say t 
(i) that parthcnogenesi.s seems to occur chiefly in the first -laid 
batches ; (2) that it is peculiar to some females, while others 
appear to be exempt from it ; (3) that confinement and domesti- 
cation, a.s it were, acting hereditarily, which we already know 
so profoundly to affect the generative system in the higher 
animals, appear to favour this mode of reproduction in Gastro 
physa raphani ; (4) that there are degrees of viability in parthe- 
nogeneiic cml>ryos, so that the development seems to be arrested 
cliicfly at certain points, aa at the hatching of the egg and the 
exclusion of the imago. In this respect the Gastrophysa egg 
behaves very much as the ovum of Bom by x mori is reported to 
do (7^. “Bcilragc,’’ pp. 230*232). (5) Another point in w-hich 

G, raphani .agrees with other parthenogetically reproductive 
arthropods is its many-broodedness in a season. There may be 
three or four generations in direct succession in the year, and 
there is a constant succession of eggs all the time. In this 
it appears to differ from any of its allies with which I am ac- 
quainted, (6) P inally, the cose of 0 . raphani would seem to be 
one of true parthenogenesis in its most restricted sense— the 
fame beetle which in the unimpregnated state lays sterile eggs, 
with here and there one capable of development, after receiving 
the male element, laying eggs which are fertile and develop in 
the ordinary way. That is to say, the ova arc true ova, and not 
pscud-ova or buds, the parent a perfect female and not an 

Amme” like the summer Aphis. J, A. O.sBORNit 

Milford, Lctlcrkcnny, Ireland, September 22 

Observations of Aurorae on August 12 and 13 

Ti-fii fine.'-t display was between 10 and u o’clock on the 
evening of the 12th, when a magnificent corona was formed 
almost exactly on 7 Cygni. At this time the bases of the columns 
on the eastern horizon were distinctly red. Unfortunately the 
spectro.scopc could not be brought to bear until the aurora had 
faded to a small fraction of its greatest brightness. With a 
very small disjiersioa (Vogel .spectroscope) the s|:)ectrum was 
continuous from W.L, 557 nim. to W.L. 473, with .strong traces 
of a finely banded spectrum, terminating abruptly at tlie great 
line 557. Towards the violet an isolated line was scon and 
measured. 

On the 13th the great line xvas seen and also traces of the 
others. The measures may be summarised as follows ; — 

Wavo- 4 (‘n;atk. .Spectroscope. No. of mcaSurci. 

557'i 6 d;: o‘20 Grubb 8 

, 527*5 M I 

n ••• I 

( 473*2 Vogel I 

J 430 Grubb ... In middle of field 

1 434 Vogel I 

'llie Grubb spectroscope has a dispersion of 40' from C to h. 
The first line was measured witli an illuminated micrometer wire, 
the others with the edge of an opaque screen. The Vogel spec- 
troscope ha.s a scale of bright lines with sixty divisions to the 
whole visible sivsctrum. Kalph Copei-ANO 

Lord Lindsay’s Observatory, Dunccht 

Ice at High Temperatures 

From Mr. Ilarmay’s letter (Nature, vol. xxii. p. 483) and 
from private communications I have received it appears there 
ha.s been a little mis'cmei'n iTt as to the manner m which I 
judged of the temperature of the ice in the experiment referred 
to m Nature, ?/;/>?., 435, Mr. Hannay*s theory, that the ice 
was protected from the hoi glass by an intervening layer of 
vapour, at first occurred to myself and to others U'i the true 
explanation of the phenomenon, but that this explanation will 
not serve in the present case is, I think, proved by the fact that 
a thermometer was imbedded in the ice and rose to temperatures 
varying in different experiments between 120* and 180* C., at 
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which points the ice had either all volatilised or had become 
detached from the bulb. This appears improbable from our 
present ideas concerning latent heat, but it is nevertheless a fact, 
if I can make the necessary arrangements it is my intention to 
show the experiment at an early meeting of the Chemical Society, 
when it will be open to criticism. 

In renard to the remarks contained in the former part of Mr, 
Ifannay s letter, I of course did not bring forward the first 
proposition in my letter as anything new, but merely to show 
that my experiments confirmed the previous conclusions of others 
on the critical temperature. Thos. Carnklley 

Firth College, Shefiicld, September 27 


A Peat Bed in the Drift of Oldham 

In Nature, vol. xxii. p. 460, there is a description of a bed, 
or rather beds, of peat in the drift at Oldham. A few days ago 
I had an opportunity of examining the section described by Mr. 
Jas, Nield, and under his guidance, but I differ from him in 
opinion as to the age of the peat. The section occurs on the 
steep sloping side of a valley, and just above it there is an 
exposure of sand covered by boulder clay. In my opinion some 
of the latter has simply slipped down, off the sand, on to the 
surface of the peat at a lower level ; or it may have been exca- 
vated and thrown down for the purpose of obtaining the under- 
lying sand.^ Besides, the principal bed of peat rests on blue silt, 
whidi again rests on boulder clay. Tine upper bed of peat 
occurs at one end of the section, and both ends present the 
appearance of a talus of dibris from a higher level. Still the 
section is somewhat obscure, though a few hours’ digging at a 
right -angle to its present exposure would probably prove the 
blue silt and peat to be move recent than the boulder clay, 
although the latter is certainly the highest bed in the section as 
at present exposed. However, geologists are indebted to Mr, 
Nield for calling attention to the section, and no doubt he and 
others will take means to prove the true position of the peat, 
which is s.urc to attract considerable attention. 

G. IL Morton 

122, London Road, Liverpool, Seidcmbcr 18 


Hardening of Steel 

I SHOULD have, had circumstances permitted, thanked Mr. 
Walter K, Brown for his kind resiJonse to my letter, Iron and 
Hydrogen’' (Nature, vol. xxii. p. 220), and for the reference to 
Mr. Anderson’s report, with wliich I was unacquainted. 

The points mentioned by Mr. T. W. Giliay certainly seem 
somewhat to controvert the theory of alloyed hydrogen ; but 
thinking over the facts some lime ago it struck me that the 
aqueous vai.>our in the air would be a source for the gas as in 
chilling beneath water. It w^uuld be interesting to know whether 
mercury, as commonly used, is not also faintly alloyed with 
hydrogen. 

For my own part, I am inclined to the carbon theory, but the 
facts were brought forward with the idea of seeing them dis- 
cussed, and H somewhat obscure but important subject brought 
to light. ' H. J, Johnston-Lavis 


Mosquitos 

Seeing in Nature, vol. xxii. p. ii, the use of infusion of 
quassia recommended, and being a great martyr to mosquitos, I 
immediately set to work to brew two or three gallons with all 
the energy with which I had already tried many remedies and 
nostmms. 

The basements of nearly nil the good houses here in Naples 
arc used as stables, and consequently form a great attraction for 
these insect pests. 

This large quantity of very concentrated infusion was disposed 
of as follows — The whole of the bed-room walls, ceiling, carpet, 
and furniture were gone over with a l-ister’s vapour carboUscr 
containing the solution ; sheets and night-dresses wrung out 
imd dried before use, body sponged all over, and bed clothes 
re-sprayed with the solution each night. 

This certainly was a fair trial, but the results after all this 
expense, trouble, bitter lips and mouth was a complete failure. 

It really seems that the only true protection against mo^^quitos 
is the curtain with all its inconveniences. 

September 21 H. J. Johnston-Lavis 


GENERAL PITT RIVERS^ {LANE FOX) 
ANTHROPOLOGICAL COLLECTION^ 

IL 

/^U TRIGGERS arc very varied in their structure. In 
some canoes there are two opposite one another, 
one of which does not touch the water; it is merely a 
balance platform ; in some both outriggers only occasion- 
ally touch the water. It is not improbable that the side- 
galleries of some Junks are developed out of balance plat- 
forms, and that the ledges known as the ‘^chains” of 
modern European vessels are of similar origin. The 
rudder is merely a development of the steering paddle. 
It is still merely a fixed paddle, being worked by an 
operator with his face in the direction in which the boat 
is moving, whilst oars have taken the place of all the 
other paddles of the boat. 

Another scries illustrates the 01 igin of clothing. Clothing 
was derived, no doubt, partly from the development of 
ornaments, being originally entirely ornamental, as a 
large proportion of it still is, even amongst ourselves, 
and partly from gradual modi Heal ions of belts and such 
accoutrements, w'hich seiwed a useful purpose when put 
round the body as convenient appliances for hanging 
things to for carriage. A pocket is a luxury which a 
savage docs not possess. He has to sling his little neces- 
I saries to his belt, or secure them in the Jobe of his ear, 
or carry them, to his embarrassmeru, in his hand. Even 
in Japan the men are obliged to sling their tobacco- 
pouches and pipes from their belts by means of silken 
cords and the beautifully-carved ivory buttons or nctsukes 
so w^ell known in European collections. They have 
pockets only in their sleeves, anil these arc insufficient. 
The simple cincture is the sole clothing of the Andaman 
Islander. A bunch of pandanus slips is added in front 
in a further stage, and eventually a complete encircling 
fringe is reached. When paper cloth (lappa) has been 
invented, or woven material, ibis is substituted for the 
fringe, and a kilt is the result. In some parts of Great 
Britain dress has not advanced beyond this stage, or 
rather the primitive form of dress has been adopted as a 
curiosity. The sporran probably represents the original 
dress, the bunch of grass of the Andaman Islander, now 
worn over the kilt instead of as originally next the skin. At 
a further stage, the kilt being found uncomfortable, it w^as 
fastened together at one spot between the Icg^, and hence 
arose the idea of trousers, which, through the baggy 
Turkish inexpressibles, gradually developed into their 
present form. 

The simple cloak of skin or lappa developed gradually 
into coats and various more convenient tight-litting gar- 
ments, but in all robes of ceremony the savage cloak form 
is still retained by the most highly civilised races. One 
of the latest additions made to his collection by General 
Pitt Rivers is a scries of Britanny caps, showing the 
gradual development of all the strange forms in vogue in 
different districts, by means of the abnormal growth of 
the strings, crown, or front, of one simple type. 

Another series shows the development of drinking- 
vessels of all kinds, starting from the natural vessels 
found ready to hand, such as human skulls, cocoanut- 
shells, gourds, and horns. From the cocoanut with a 
handle comes the ladle, and hence the spoon, and so on. 

Another series is devoted lo the development of musical 
instruments. Wind instruments arc modifications derived 
from the horns of animals, spiral shells, reeds, bamboos, 
and bones. From these by gradual steps are attained 
the trumpet and spiral brass instruments, the curl of 
which probably came from the spiral shell; also pan- 
pipes, and hence organs, and fiutes. As bearing on the 
origin of the bagpipes is exhibited a bag and whistle 
carried by Indians of the north-west coast of America 
to imitate the call of ducks and decoy them. 

' Continued from p. 493* 
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Drums were derived from bamboos, being at first 
simpJc pieces of bamboo open at both ends and beat 
on the ground as now at Fiji. Wooden logs are then 
hollowecT out to imitate them, and hence the large 
erect wooden drums of New Guinea and Melanesia 
generally, and the horizontal canoe-like drums, ^^Lali,*’ of 
Fiji. But these hollow wooden drums without a tense 
membrane are more justly classed with bells, and metal 


Fig. I. 


Fig e. 




ru<. 4 . 









Fist.7. 


Fie.e. 




fiq:, 0 . 




Fie. 10 




pLATii 3.— ( >xt)}inmntation;i copied fr w a series of canoe pa Jdle« from New Ireland, tliowinjif ^d prominent tibs, 

lilt; gmduiil Utgeaeratton < f the represent ;ttioa of th; numan form into a crcscent-shapcd COplCd from half dried-Uf 


bells were probably derived from them through the 
wooden bells such as those used in Japan. The clapper is a 
late addition to the bell, which does not exist in Japan or 
China. It is worthy of note that the large wooden drums 
of Fiji and Papua are used for the same purpose as bells, 
to summon large meetings aiid communicate general 
warnings or similar intelligence. Dr. Michhicho Macisy 
has giren a full account of their use in New Guinea. 


A tense membrane having been added tp one end of a 
bamboo, the ml drum was reached, and from this is 
derived the Papuan drum, which is long and pipe-like in 
form, and has a membrane of lizard skin (Hyebosaurus) 
at one end. It is often shaped like a crocodile's head at 
the open end, is somewhat dice-box-shaped, and is used 
in dancing. 

Another series is devoted to the growth of the art of 
pottery, Amongst savages the Fijians are 
pre-eminent for the excellence of their pottery 
and for the variety and grace of the forms of 
the vessels which they manufacture. The 
common simpler flask-shaped form made by 
them is said to have been suggested by that 
of the nest of a wasp (PoItsUsy sp.) common 
in the islands, They glaze their pottery, and 
make vessels in the shapes of animals such as 
turtles, in all kinds of rorms, even in double 
and triple clusters, recalling to mind the 
pottery of ancient Peru. 

Yet another series exhibits the extent to 
which various races of mankind have suc- 
ceeded in representing the human figure in 
wood, stone, or ivory carving, or models, or 
in pottery. It is interesting to trace here the 
steps hy which the art of sculpture has grown. 
Sculpture grew by the most gradual steps to 
its civilised excellence. When savages pro- 
duce the excessively rude representations of 
men which commonly do duty as gods, the 
faults in the work are not due to an absence of 
power to execute better carvings, but simply 
to an absence of accumulated experience as 
to how the human figure should be repre- 
sented. It is remarkable how extremely well 
some savages copy European carvings when 
once they get the chance of a little teaching. 
As an example of this sort of vrork General 
Pitt Rivers displays a carving of the Virgin 
and Child executed by the Qua Qua Indians 
of the North-west American coast. The piece 
might pass muster as an example of modern 
Swiss work. Besides this specimen are three 
sitting figures in the old unassisted native 
style, carved by the Vancouver Islanders. 
They are very different indeed in execution, 
and rude, but they still show a certain amount 
of artistic feeling. Indeed, the whole of the 
Indians of the Upper 'North-West Pacific 
coast, and especially the Haidahs, are con- 
spicuous for very advanced artistic powers as 
savages. Savages vary immensely in their 
artistic development. Many, such as the Hot- 
tentots and South African races generally, 
appear never to have made any representa- 
tions of the human figure. Those who do 
make such figures always adopt a conven- 
tional form for them, which is so well marked 
that an experienced eye can detect at once 
by what race any particular figure has been 
made. Perhaps the most curious figures are 
those of Easter Island, with sliruaken abdo- 
The figures seem 
up corpses, and were 
perhaps copied from the dead originally. 
Some Peruvian human foces are extremely 
good ; but the Japanese and Chinese seem never to have 
idealised the human countenance, except perhaps in their 
representations of Buddhist gods, the faces of which are 
however more or less Indian in type, so that the idea 
was probably derived, with the religion, from extraneous 
soutees. 

A considerable series is devoted to the development of 
religious properties of various kinds from different parts of 
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the Tifodd, Side by side are placed the coarse wax models 
of feasts, hands, feet, oyes> and other parts of the human 
body offered up at the present time in Roman Catholic 
shrines in France and elsewhere by persons who have 
been cured of diseases in those parts, and the exactly 
similar earthenware models of the same parts which were 
used for the same purpose in ancient Cyprus, and have 
been found there in excavations. It is most curious how 
exactly the two series correspond. A small collection 
comprehends the representations of the Mother and Child 
of various races. Side by side may be seen and com- 
pared the Peruvian^ Cyprian, Egyptian, Indian, Chinese, 
and Christian embodiments of this idea. 

Several series are devoted to the curious question of the 
development of pattern ornament. The development of 
patterns appears to have arisen in two ways : either draw- 
ings of various natural objects have been made upon 
weapons, implements, and utensils, and these drawings, 
having become more and more conventionalised by succes- 


sive copyings^ have degenerated into patterns which have 
in many instances been subsequently elaborated as such ; 
or various patterns have been from the first suggested by 
various articles often used in connection with the objects 
ornamented, by coils of string, or by wire, or by nets, or 
accidental markings on the objects themselves. Patterns 
thus once commenced have been gradually modified, and 
have run through a series of changes which can be traced 
step by step. A particular elaborate pattern is a thing 
which has probably arisen only once in the progress of 
evolution, and in tracing its history we trace at the same 
time the history of the race which makes use of it. It 
may yield as important evidence as even language itself. 

The earliest known ornamentations are those of primi- 
tive man found in the caves of Europe. They are all 
representations of animals, figures of the mammoth, cave- 
bear, or reindeer scratched on ivory or bone. Some of 
the most interesting of General Pitt Rivers' series are 
those which show how such rude figures gradually de- 
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generate into mere conventional pattern oniaments. One 
of the most striking examples is one described by him in 
his address to the Department of Anthropology at the 
meeting of the British Association at Brighton in 1872. 
It is the series of transformations which are undergone 
by a figure of a human head represented on their paddles by 
the natives of New Ireland, The series is 3ho^vn in the an- 
nexed woodcut (Plate3), token from the specimens exhibited 
in the collection. The human figure gradually loses its 
limbs and body, then the sides of the face, leaving only 
the nose and ears, and ultimately the nose only, which 
finally exp^ds at the base, and is converted into the 
. rcpreiseatation of a half moon. In this sequence we have 
an exact fjarallcl to the transformations observed upon 
ancient British coins by Mr. j obn Evans, by which the 
rcjpresentfttion of the chariot and horses of Victoiy on a 
eom of Philip of Macedon becomes converted into a 
single horse, and ultimately into fragments of a horse. 

Amongst the natives of the N orth- W est coast of America 


a curious intricate conventional ornament represented on 
all their paddles and many other objects, is derived from 
an albatross head, as shown in a series in the collection. 
A series of curved wooden sharp-edged clubs or glaives 
show how the form of a fish, to represent which the 
curved head of the club is carved, degenerates into a 
single W ornament, the remains of the fishes mouth. 
Mr. Brooke Low has in his Bornean collection already 
referred to a series of native fabrics ornamented with 
elaborate patterns, each of which pattern has a name, 
usually the name of an animal. One pattern is evidently 
a representation of a crocodile, it is so named, and others 
are derived from it. He finds it impossible to determine 
in many instances by examination from what form the 
other pattenis have been derived, but believes that the 
history of their origin survives in their names. One xxamc 
given to them was, for example, “cat," referring to the 
animal, from a drawing of which the pattern was origin- 
ally developed. N o doubt all the curious patterns in vogue 
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in Polynesia, New Guinea, and elsewhere, have a definite 
history and meaning yet to be traced. Modern European 
patterns have also interesting histories to disclose. One 
of the scries in the collection explains the origin of the 
lozenge* and leaf-pattern common on oak carvings from 
the intersections of the Gothic arch and ogee arch. 

Of the development of ornament from chance marks 
upon objects, the most interesting example exhibited is 
probably an Australian boomerang, which happens to have 
three small round black knots on one side of it pl.oced at 
.equal intervals. The savage owner, struck by the appear- 
ance of the knots, burnt a series of similar black marks 
at equal distances all along the one face of the boomerang, 
to complete the natural pattern, and then, pleased with 
his work, put a scries of lozenge- shaped marks to corre- 
spond on the other side of the weapon. At the Sandwich 
Islands a most beautiful ornament of the gotirds used for 
water is derived from the net-bag in which the gourds 
were slung. No doubt the pattern at first became acci- 
dentally printed on the gourds, and were afterwards 
elaborated. 

The last series to which we shall draw attention relates 
to the transformations of the curious ornament which 
General Pitt Rivers calls the double-loop coil, and which is 
characteristic of all New Zealand weapons and implements, 
canoes and houses. The ornament was probably originally 
copied from coils of stringer wire. The distribution of the 
ornament is very interesting. It is found abundantly in 
New Guinea, so exactly corresponding to the New Zealand 
form that it seems certainly to point to some connection 
between the islanders or partial migration from New 
Guinea to New Zealand at some time or other, unless 
some floating object may have conveyed the pattern. A 
similar ornament occurs in the far-off Marquesas Islands, 
the natives of which in several other matters of culture 
show affinity with the Melanesians. It is also very common 
on Mexican and Peruvian v'orks of art, and especially on 
gold figures, where it is represented in its former Jive 
fonn by spiral coils of fine wire. From the double-loop 
coil, as General Pitt Rivers has shown, many other pat- 
terns arc derived. The fret or key pattern is merely a 
continuous loop- coil squared. Other patterns, such as 
the wave pattern, arc derived from the coil by slight 
degcrieratjon. Some of the most marked patterns derived 
from it are shown in the accompanying figure (Plate 4), 
which explains itself. It is most curious how nearly 
parallel the series of modifications attained in the Old 
and the New World run to one another. 

In conclusion we can only express a hope that the Pitt 
Rivers collection will be accepted by the nation on its 
generous donoFs conditions, and we strongly recommend 
any of our readers who have not studied it to pay it 
a long visit at once, and profit by the varied fund of 
instruction and entertainment which it cannot fail to 
impart. 


THE MASON COLLEGE, BiEMINGHAM 
'T'HE Josiah Mason Science College, which is to be 
* opened by an interesting address from Prof. 
Huxley to-morrow, was begun about five years ago by 
the venerable and generous donor, Sir Josiah Mason. 
It is intended to cover ground not occupied by any other 
of the numerous educational institutions of Birmingham, 
to w’hich it promises to be an addition of the highest 
value. The building itself is described as a lofty and 
spacious Gothic pile, covering about an acre in extent in 
the heart of Birmingham. 

its foundation dcSi the College is established to 
provide instruction, as far as possible, in mathematics, 
abstract and applied; physics, both mathematical and 
experimental ; chemistry, theoretical, practical, and 
applied ; the natural sciences, especially geology and 
mineralogy, with their application to mines and metal- 


lurgy; botany and zoology, with special application to 
manufactures ; physiology, with special reference to the 
Jaws of health ; the English, French, and German 
languages; and the scheme may, in the discretion of 
the trustees, include all such other branches of instruc- 
tion as will conduce to a sound practical knowledge of 
scientific subjects, excluding mere literary education. 
The trustees have also power to make provision for 
instruction in art as well as in science ; and, by a 
supplemental deed, they are authorised to include in the 
course of study certain subjects requisite for the training 
of medical students. There is no restriction of the 
advantages of the college as to sex, creed, or birthplace ; 
but, other things being equal, preference is to be given to 
candidates who have been educated in Sir Josiah Mason’s 
Orphanage at Erdington, and after these to persons born 
in Binningham or Kidderminster, the latter being the 
founder’s birthplace. One wise provision of the deed 
empowers the trustees, with certain reservations, to alter 
the course of teaching and the arrangements of the 
instruction when a change is considered desirable, and 
at stated intervals the trustees arc required to take the 
arrangements into consideration with a view to revision. 
At present the branches for which provision is made are 
confined to mathematics, physics, chemistry, and biology. 
The mathematical professor is Mr. T. M. Hill, M.A,, 
London, BA., Cantab, Fellow of University College, 
London. Physics are taught by Prof. J. H. Poynting, 
M.A., B.Sc., London, Fellow of Trinity College, Cam- 
bridge. The chemistry professor is Mr. W. A. 'Fildcn, 
D. Sc., London, F.R.S. ; and biology is represented by 
Prof. T. W. Bridge, M.A,, F.Z.S. According to present 
arrangements instruction is provided in the elemental as 
well as the higher branches of the sciences taught, with a 
special view to their application to the industries of the 
Midland district. The course is also designed to prepare 
students for the degrees of B.Sc. and D.Sc. in the 
University of London. 

The internal arrangements seem to be altogether 
admirable. The main corridor abuts on two noble apart- 
ments, each 48 feet by 30 feet- one intended for the 
library and reading-room, the other for the physical 
laboratory —both rooms being provided M’ith ante- rooms. 
On the first floor, the chief and central room, situated in 
the front of the building, is the chemical lecture theatre, 
50 feet by 33 feet, fitted with seats, tier above tier, for the 
accommodation of 155 students. The male students will 
occupy the lower half and the female students the scats 
above and behind them, a separate entrance being pro- 
vided for each sex. The mechanical arrangements and 
apparatus for the use of the lecturer and the carrying 
away of noxious fumes are of the most complete and 
ingenious character, and the assistants’ ante-room, for the 
preparation of chemical experiments, is on an equally 
satisfactory scale. Class-rooms for electricity, magnetism, 
biology, physics, and models, and a couple of spacious 
lecture theatres, each 47 feet by 30 feet, one for biology 
and mathematics, the other for physics, occupy the re- 
maining space on the first floor. The second floor is 
devoted principally to the chemical departments, for 
which the arrangements are of the most complete and 
elaborate character. A large room, 52 feet by 33 feet, in 
the front of the building, over the chemical lecture theatre, 
will be used as a general assembly or examination room, 
and will be available for the meetings of scientific societies* 
Tlie two laboratories situated at the back of the building, 
and lit both by windows and skylights, measure together 
about 104 feet long by 32 feet wide. In the larger 
laboratory, intended for qualitative analysis, there ore 
four double operating-tables fitted with sinks, gas and 
water for forty students, in addition to a large unen-* 
cumbered table in the middle of the apartment for long 
trains of chemical apparatus. The laboratory for quanti- 
tative analysis contains similar fittings and appliances 
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for thirty-two students. On the third door a ki^e 
and lofty central room, with open Umber roof, par- 
tially lit fifom the roof, is intended for a museum. 
The basement story, extending under the whole of 
the ground floor, is lofty and well lighted, and contains 
store-rooms, rooms for special operations in physics and 
chemistry, a targe room for mineralogy, rooms for living 
animals, boiler?, &c. Altogether the building contains at 
present about 100 rooms. The heating and ventilating 
arrangements are upon a somewhat novel plan. Near the 
centre of the area rises a huge chimney-stack to the 
height of 160 feet, containing three flues divided by thin 
partitions. The smoke from the boiler passes off by the 
central flue and heats the air in the adjoining flues, which 
are used for ventilating the lecture theatres. The warm- 
ing is effected by a coil of pipes containing 4,475 super- 
ficial feet, and fed with water from the large boiler in a 
vault in the sub-basement. The arrangements in fact 
are throughout of the most modern and approved types, 
having been adopted by the architect after mature con- 
sideration of all the best features of the principal scien- 
tific colleges in this country and on the Continent, which 
he visitecTat the request of the trustees. 

The generous founder, who has taken a most active 
interest in the progress of the work, has built the college 
and furnished its various departments entirely at his own 
cost, so that the large endowments previously conveyed 
to the trustees remain untouched. Sir Josiah Mason has 
stated that his ambition was to afford all classes in the 
Midland district, where he had been born and bred, the 
means of carrying on those scientific studies of which he 
bad felt the want as completely and thoroughly as they 
can be prosecuted in any of the great science schools of 
Kurope. 

Wo earnestly trust that the noble and benevolent inten- 
tion of the founder will continue to be carried out, and 
that in time the institution will become as important and 
comprehensive a centre of higher education ns Owens 
College is now. 


77 /A' PJWPOSED LICK OBSERVATORY 

M r. S. W. BURNHAM has printed his Report to the 
Trustees of the “ James Lick Trust of observa- 
tions made on Mount Hamilton, California, with refer- 
ence to the location of the observatory, tor the erection 
and endowment of which funds are thereby provided. 
His object being to test the adaptation of the site for 
astronomical purposes by observations of double-stars 
mainly, Mr. Burnham took with him his 6- inch refractor, 
by Alvun Clark and Sons, which he has used in nearly all 
his astronomical work, and the excellence of which has 
been sufficiently proved by the number of difficult double- 
stars discovered with it during the last six or eight years. 
He remained on Mount Hamilton from August 17 to 
October 16, and in this interval was in the observatory on 
every clear night, with three exceptions. During the first 
thirty- seven nights he states vision was first-class on all 
occasions with these exceptions ; on two nights the ocean 
fogs from the valley below reached the summit of the 
mountain and remained all night, and on two other nights 
there was only medium steadiness. The kind of weather 
for astronomical observations during the whole period of 
sixty days that Mr. Burnham remained at the summit, 
was forty-two first-class nights, seven medium nights, and 
eleven cloudy and foggy ones. In the whole interval 
there was not a single poor night when it was clear. By 
first-class seeing Mr. Burnham explains that he means 
** such a night as will allow of the use of the highest 
powers to advantage, giving sharp, well-defined images, 
and where the closest and most difficult double-stars 
within the grasp of the instrument can be satisfactorily 
measured.” The conditions were generally very permanent 
for the whole night, which is not often the case m ordinary 


localities. On many nights Mr. Burnham remained at 
the telescope until daylight, and so had abundant oppor- 
tunities of noting this important fact. 

Having provided himself with a series of cardboard 
disks, with apertures increasing from one inch up to the 
full aperture of the object-glass, Mr. Burnham observed 
a large number of familiar objects, contracting the light 
until the smaller star was just distinctly visible ; many of 
these objects had been used elsewhere for a similar 
purpose. He considers some of the observations are 
remarkable, allowing for the difficulty of the objects with 
much larger apertures in other localities : #1^ Herculis 
(the close pair) was very fairly seen with the full aperture, 
and the companion of a® Capricorn i was plain with the 
aperture contracted to 4 inches, and was seen double 
with the whole six ; these objects Mr. Burnham says he 
is confident have “ never been seen before with so small 
an object-glass.” The fifth and sixth stars of 6 ^ Orionis 
were very plain at an hour- angle of 4J hours ; i Herculis 
was well seen with in. ; and ij Cassiopejc was easy when 
the aperture was reduced to li inch. Forty-two new 
double stars were detected, and micrometrical measures 
of ninety of these objects previously named were put 
upon record. A great many were examined by daylight, 
but the air, during the greater part of the day at least, 
was not found to be steadier than is ordinarily the case 
elsewhere. It is mentioned, however, that the fifth and 
sixth stars of the trapezium of -Orion were beauti- 
fully seen in broad daylight just before sunrise. At 
the epoch 1879*684 the first measure was made fifteen 
minutes before sunrise, and ^‘both stars were readily 
seen for some time after this." Venus w^as very 
readily seen with the naked eye at any hour of the 
day, and easily found without any instrumental indi- 
cation of its place. Mr. Burnham urges that the new 
double stais brought to light evidence better than any- 
thing else can, what may be done at Mount Hamilton, 
and remarking that these discoveries were effected with 
an instrument which in these days of great refractors 
would be regardetl as a com para tivcU' inferior telescope, 
he considers that it is impossible to overestim*ate the 
great discoveries which might be made at this station 
with a first-class object-glass, such for instance as the 
Naval Observatory, Washington, already possesses, or 
the proposed Bulkowa glass of twenty five times the 
light power of the one employed; and according to the 
terms of the Trust llie telescope for Mount Hamilton is 
required to be “ superior to and more powerful than any 
telescope ever yet made a condition, however, which 
perhaps may not be so easily fulfilled as laid down. 
Mr. Burnham concludes from his experiences on Mount 
Hamilton that it “ offers advantages supciior to those 
found at any point where a permanent observatory has 
been established.” ,The station is about fifty miles south 
of San Francisco and twenty-six miles nearly cast of 
San j osd, the nearest point of railway connection. The 
ocean fogs, which might have been feared, were not found 
to reach the elevation, except rarely. Neatly every night 
this fog, commencing soon after sunset, comes in from 
the Pacific between the Golden Gate on the north and 
the Bay of Monterey on the south, and covers the whole 
valley, but is ordinarily perhaps 2,000 feet below the 
suimnit of the mountain, which has an elevation of 4,250 
feet above the level of the sea, and has no sensible effect 
at such altitude. 

It will be seen that Mr. BurnhanPs knowledge of the 
locality is confined to the space of two months, but a 
letter from Prof. Davidson of the U.S. Coast Survey, who 
has had long experience at other seasons, is appended 
to the report, which is of a very favourable nature, and Mr. 
Burnham appears to have no hesitation in advising the 
adoption or Mount Hamilton as the site of the Lick 
Observatory, which we may hope will be successful in pro- 
curing an instrument worthy of the other great astronomical 
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advanta^s which it is likely to possess. The geographi- 
cal position of the observatory peak is in longitude 
121® 36' 40'^ W., latitude 37^ 3'^ N, 


THE UNITED STATES WEATHER MAPS FOR 
OCTOBER AND NOVEMBER 1878 

T he Weather Map for Octoper 1878, which 
appeared in our issue of August 19, showed an 
area of barometric depression overspreading the whole of 
the United States except a narrow patch extending from 
Great Salt Lake northwards. The depression was 
deepest in the region of Minnesota, where it was OT50 
inch under the average, stretching thence in a west-south- 
west direction toward San Diego, where it was 0*077 
inch below the mean. On the Atlantic sea-board of the 
State.s, pressure was 0-014 mch in the south and 0*033 
inch in the north below the average, and continued 
relatively low right across the Atlantic, the depression 
deepening to another minimum over the region including 
the north-west of Ireland and Scotland, where the greatest 
defect from the average reached 0*220 inch. This wide- 
spread depression stretched still further to eastward over 
the whole of Europe, except the extreme north of Scandi- 
navia, the southern half of Italy, and all Russia, except 
its north-western provinces ; and to southward at least 
as far as the equator. Another extensive region of 
low pressure covered the whole of Asia to the south of 
a line drawn from Shanghai round by Lake Balkash to 
the Persian Gulf, and extended south-eastward over the 
whole of the East India Islands and Australasia as far 
as the east coast of New Zealand, where atmospheric 
pressure rose to the average of the month. Pressure 
was also much under the average in Cape Colony and 
Mauritius. 

On the other hand pressure was above the average 
over the head waters of the Platte and Missouri rivers, 
and from Vancouver Island northw-ard over the north- 
west of America, rising to an excess of o’jSo inch in 
Alaska. But the most important area of high pres- 
sure covered Greenland, wlterc it rose in the south to 
0*241 inch above the mean, and spread to the south-west- 
ward over Labrador, Newfoundland, and the Dominion 
of Canada as far as Montreal, and to the eastward over 
Iceland and the north of Scandinavia. A third area of 
extensive high pressure embraced the southern half of 
Italy, Greece, Egypt, Syria, nearly the whole of European 
Russia, and all Asia to the north of the area of low pres- 
sure already pointed out. 

The distribution of the temperature anomalies of the 
month were of the simplest character in their relations to 
this anomalous distribution of the pressure. In the 
States to westward of the line of greatest barometric 
depression a reference to the map will show an extra- 
ordinary prevalence of strong north-M^est winds, where, 
consequently, temperatures were low, the defect from 
the average being 4^ 8 at Winnipeg 4^*0 on the Platte, 
on the Lower Columbia, and 3”‘6 at San Diego. On 
Qje other hand, temperatures were everywhere above the 
average to the east of the Mississippi, the excess being 
nearly 5 °'o in the New England States, but only about 
the third of a degree in Florida in the south, and in New- 
foundland in the north. 

Turning now to the great depression north-west of the 
British Islands, winds were northerly in Iceland and 
South Greenland, and there the temperature was re- 
spectively 2“'3 and below the average. Pressure rose 
higher from west to east over Europe as far as the Ural 
Ktver, and into Asia as for as the Tobol, where it was 
fully o*ico inch above the mean pressure of October. 
Westerly and southerly winds accordingly ruled> and 
temperatures were everywhere above the average over 
this large tract of the earth's surface, the greatest excess 
being m the basin of the Dnieper, the maximum 7®*6 


being recorded at Kiev. Pressure was 0^012 inch ip 
excess of the average in Syria and Egypt, but the 
northerly winds in Syria indicate a lower pressure souths 
ward, and in accordance therewith temperature was 2^*0 
at Beyrout and o'® *7 at Alexandria below the mean* From 
the rivers Ural and Tobol eastward through Siberia to 
the Sea of Okhotsk, temperatures were at aS places below 
the average, the defect being from 2*^*0 to in the 
basins of the Obi, Yenisei, Amoor, and Peiho. 

It has been stated that pressure was 0*244 inch above 
the average in' South Greenland. At the two more 
northern stations however the excess was only 0*205 inch 
and 0*112 inch ; and in accordance with this diminution 
of the pressure, northwards over Greenland it is to be 
noted that whilst in the extreme south of Greenland the 
temperature was below the average, it rose above it at the 
stations further north successively to 3'^*!, and 4*0. 

November, 1878, the U.S. Weather Map for which 
accompanies this notice, is memorable as the commence- 
ment of a period of unprecedentedly cold weather in the 
British Isles, which was protracted with scarcely even a 
temporary interruption to the middle of December, 1879* 

In the United States pressure was above the mean to 
westward of the Mississippi and Missouri, the greatest 
excess, 0*090 inch, being near the sources of the latter 
river. Over the rest of the States and Canada pressure 
was under the average, there being at least three distinct 
centres of greater depression formed in this extensive 
region, one over Minnesota and Lake Winnipeg; a 
second along the St. Lawrence valley, and thence north- 
ward probably away towards the head of Baffin Bay, the 
greatest observed defect from the average being 0*131 
inch near Anticosti ; and a third along the north of the 
Gulf of Mexico. In Alaska pressure was fully half an inch 
below the mean of November. 

J 3 ut the most marked feature of the month was the 
development of a region of high pressure in mid- Atlantic 
and thence northward over Iceland and Greenland ; the 
greatest excess, 0*362 inch above the average, occurring 
in the north-west of Iceland. Immediately to eastward 
an area of low pressure overspread the whole of Europe, 
rising however to the %verage on the southern, eastern, 
and northern, as well as on the western, limits of the 
continent. Within this extensive depression, just as in 
the American depression, were developed several centres 
of still greater depression, viz,, in the Baltic, North Sea, 
north-west of France, and Corsica. Another ai*ea of low 
pressure extended over India, the Philippine Islands, the 
East Indian Archipelago, Eastern Australia, Tasmania, 
and New Zealand, Over the whole of the rest of Asia, the 
north and east of Africa, and the south and west of 
Australia atmospheric pressure was above the average. 

The temperature anomalies in the United States were 
quite extraordinary. Within and immediately to eastward 
of the western barometric depression temperatures were 
from i2'’*4to i3''’7 above the normal for the month, and 
over this region southerly winds prevailed ; whereas 
immediately to westward, winds were westerly and 
northerly, and temperature fell to 3'' *4 above the normal, 
and on the Pacific coast to the normal. On the South 
Atlantic and Gulf States *ivi nds were northerly and the 
temperature only about half a degree above the normal 
In connection with the St. Lawrence valley depression, 
the temperature anomalies were in the tipj^r lAdce 
region, 4*^*0 in Ohio valley, 3''^‘6 in the Lower Lake region, 
and E*o in the St. Lawrence valley above the normal 

In the west of Greenland, the pressure anomalies of the 
three stations proceeding northward were 0*130 inch* 
0*048 inch above, and o*oi6 inch below the mean, ana 
from the strong southerly winds resulting therefirom the 
temperature anomalies were respectively 6°*8, 9'**o, and 
9''*S, almost rivalling the relative excesses of temperatore 
which made the weather of this month so memorable 
over large portions of the States. As higher ptesiures 
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ruled to westward from the North Cape to the Straits of 
Gibraltar^ strong northerly winds swept over the whole of 
Western Europe, and the temperature everywhere fell 
below the average of the season, the defect being 4^*3 in 
the north of Norway, 4®’o in Faro, 4° *4 in Islay, 2'^‘8 in 
Jersey, and s'^*6 in Portugal. This area of low tempera- 
ture stretched eastward into Europe as far as Vienna, 
Trieste, and Mentone. 

To t^c cast of the line of lowest pressure within the 
great barometric depression which covered all Europe 
except Us extreme outskirts, temperatures were above the 
average and ^eatly so as far east as the head waters of 
Yenisei, and thence round by Taschkend, Syria, and the 
north of Africa. Over the greater portion of this broad 
region the excess was not less than and in the north 
of the Black Sea it reached as high as 9^*4 above the 
normal. In Eastern Siberia, Mantchooria, and Northern 
China very low temperatures prevailed, a deficiency of 8^‘i 
being recorded on the Upper Amoor. 

The chief features of the meteorology of the northern 
hemisphere for November, 1878, ana they are very 
striking, were these : — (1) The almost unprecedently high 
temperature, amounting to from 6°*o to 1 3”7 above the 
average over a large part of the United States, from 6“*8 
to 9®*5 above the average over West Greenland; an 
excess of from 5 ®*o to 9^*5 over nearly the whole of 
European Russia and Western Siberia ; (2) large and 
extensive barometric depressions formed in conjunction 
with these most anomalous temperatures; and (3) the 
formation of an area of high pressure — inclosed within 
remarkably steep gradients of mean monthly pressure — 
oyer mid-Atlantic, extending thence in a north-easterly 
direction over Iceland toward Spitzbergen. To this it 
may be added that, whilst the high temperature anomaly 
of the surrounding low pressure regions rose to I3"7 in 
the United States, 9’^'5 in Greenland, and 9“’4 in Europe, 
the low temperature anomaly of the included region of 
high pressure fell only to 5*^*6 below the normal at 
Coimbra, but over no great extent did it fall lower than 
4°‘o below the normal. 

The U.S. Weather Mapsfor December, 1S78, and sub- 
sequent months, when low temperature anomalies were 
their out-standing features, will be looked forward to with 
the greatest interest as likely to throw light on the deve- 
lopment of the meteorological conditions which impressed 
so arctic a character on our British weather during 
1878-7^, In connection with this lar^e problem it is 
impossible to overestimate the vital importance of a 
serious and searching inquiry into the causes which 
brought about the high temperature anomalies of the 
United States, Greenland, and Russia. It is to these 
anomalies in all likelihood we must look for an explana- 
tion of the origin of the high pressure in the included 
region of the North Athmtic, which was undoubtedly 
the immediate cause of the strong northerly winds and 
low temperatures which then prevailed over Western 
Europe. 


NOTES 

Prof, W. Chanblkr Roherts, F.R.S., will deliver the 
introductory lecture to his course of Melallurgy, on Monday 
next, October 4, at three o’clock, at the Science Schools, 
South Kensington Muf eum, 

Mr. a* C IIaddon, Demonstrator of Comparative Anatomy 
in the ynlversity of Cambridge, with the sanction of the authori- 
ties, instead of conducting, his eJafs as usual during the Long 
Vapation at Cambridge, made the novel experiment last summer 
of taking it to the shores of Torbay, where he established & 
temporary zoological station on the principle of that at Naples, 
whither hp himself had formerly been sent by the Universi^ to 


study* The attempt was very successful, and will dovibtless be 
repeated another year. It was found that in addition to the 
ordinary class-fee of one guinea, a fee of four guineas covered 
the expenses of the extemporised laboratory, which was suffi- 
ciently provided with the instruments and appliances requisite in 
the present state of zoological study, os well as those of boat-hire 
for the dredging and surface-skimming - excursions that formed 
the chief outdoor-work of the class, throughout the seven weeks 
of its stay ; while embryological and histological dissections, 
together with the preparation and preservation of marine speci- 
mens for the University Museum, affiorded constant occupation 
at home. The books, mostly monographs, needed for the deter- 
mination and proper examination of the animals captured, were 
supplied by the superintendent of the museum, Mr, J. W. Clark, 
and the class received much valuable assistance from Mr. A. R. 
Hunt, whose intimate knowledge of the fauna of Torbay was 
freely placed at its disposal, 

Mr. McGibbon, the Superintendent of the Botanic Gardens, 
Cape Town, South Africa, a position which he has filled for 
thirty years, retires on a pension of 1 50/. a year. A movement 
is on foot to remove the Gardens from their present contracted 
site in Cape Town itself, and to create in the neighbourhood of 
the city a botanical establishment more worthy of the seat of 
South African Government. As a first step the appointment of 
Director has been offered to the well-known Cape botanist 
Prof. MacOwan, of GUI College, Somerset East. It Is, how- 
ever, doubtful whether the state of his health will allow of his 
undertaking it. 

On the 21st inst. there died at his residence in Camberwell, 
at the advanced age of 89, Charles Johnson, who for more than 
forty-four years held the post of Professor of Botany at Guy’s 
Hospital. He was editor of Sowerby’s “English Botany,” 
author of “Grasses of Great Britain,” “British Poisonous 
Plants,” “ Ferns of Great Britain,” and other valuable contribu- 
tions to natural history. In early life he took up the study of 
natural science, being one of the first members of the City Philo- 
sophical Society, of which Dr. Faraday and other eminent men 
were fellow-members. He was a high authority on agriculture 
and all subjects connectctl with economic botany. 

The death is announced of Prof, Samuel Stehman Haldeman, 
Professor of Comparative Philology in the Pennsylvania Uni- 
vci-sity, at the age of sixty-eight years. In 1836 he was employed 
in the geological survey of New Jersey, and in the following 
year in that of his native State, Pennsylvania. Dr. Haldeman 
filled the chair of Natural History in the University of Phila- 
clelpliia and in a Delaware college, and was Professor of Geology 
and Chemistry to the State Agricultural Society of Pennsylvania 
prior to accepting the }X)St which he held at his death. Other 
deaths announced are, on August 27, Dr. Hanstcin, Professor of 
Botany and director of the Botanic Garden at Bonn ; and on 
August 21, Prof. E. B, Andrews, of the Geological Survey of 
Ohio, the author of several important contributions to the geology 
of that State. 

Mr. Darwin has forwarded to us an article contributed to on ^ 
American mccUcal journal by Dr. B. G, Wilder, Professor of 
Physiology in Cornell University, on “The Two Kinds of 
Vivisection-— Sentisection and Callisection ; ” ns he thinks the 
suggestion therein contained deserves consideration in this 
country. “All wellinfarmed persons,” Dr* Wilder writes, 
“are aware that the vast majority of vivisectione, in this 
country at lea&t, are performed under the influence of anes- 
thetics ; but the enthusiastic zoolatcrs, who. desire to abolish 
the objective method of teaching physiology, practically ignore 
this fact, and dwell chiefly upon the comparatively infrequent 
opetatkma which are attended with pain. Having xead Uie . 
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urgumento Upon both sides and had some eortespondence with 
leaders of the anti- vivisection movement^ 1 have been led to 
think that the discussion may be simplified, and a right conclu- 
sion sooner reached, if we adopt new terms corresponding to 
the two kinds of experimentation. Having waited long in the 
hope that some candid discussion of the whole subject might 
contain the needed terms, I venture to suggest that paiiiul 
vivisection be known as smtisectiottf and painless vivisection as 
caUisectim, The etymology of the former word is obvious ; the 
distinctive element of the latter is the Latin callus ^ which, in a 
derived sense, may denote a nervous condition unrecognised/ 
strictly speaking, by the ancients. Some idea of the relative 
numbers of callisectionlsts and sentisectionists may be gained 
from the fact that I have been teaching physiology in a uni- 
versity for twelve years, and for half that time in a medical 
school ; yet I have never performed a sentiscction, unless under 
that head should be included the drowning of cats, and the 
application of water at the temperature of 60'’ C. (140'’ F.)^ 
with the view to ascertain whether such treatment would be 
likely to succeed vith human beings. I think that even 
elementary physiological instruction is incomplete without 
callisectiou, but that sentiscction should be the unwelcome 
prerogative of the very few whose natural and acquired 
powers of body and mind qualify them above others to deter- 
mine what experiments should be done to perform them properly, 
and to wisely interpret the results. Such men, deserving alike 
of the highest honour and the deepest pity, should exercise their 
solemn office not only unrestrained by law, but upheld by the 
general sentiment of the profession and the )>ubiic.” 

American papers speak of remarkable clouds of flies that 
have visited various districts. At East Tictou, Nova Scotia 
(about 44” 50' N., 63” W.), such a cloud was seen on August 
21. '*They passed Lismore about six o’clock in the evening 
close to the shore, 'Hiey w'ent with the wind, which was 
blowing lightly from tlie west, occupying about twenty mltmtcs 
passing n given They made a loud buzzing noise, which 

was heard by many who missed seeing them. They flew so 
low that some of them appeared to fall into the w'ater. About 
two miles below Lismore they slightly changed their flight, 
heading more to the north. After their passage numbers of 
strange flies were observed in some of the houses near the shore. 
They were about half an inch iu length, with w ings propor- 
tionately longer than those of the common house-fly, but 
whether they belonged to the swarm is uiiccrtain.” At Halifax, 
Nova Scotia, immense sw^arms passed over Guysboro’ flat. 
44” 40' N., long. 61° 30' W,), on September 5. They came 
from the east and resembled a dark cloud. A communication 
from Poughkeepsie, New York (lat, 41® 50' N,, long. 74'" W.) 
states that a storm of flics w^as encountered on the Hudson 
Kiver on the afternoon of September 4. The steamer Martin^ 
bound south, encountered the fly stonn between New Hamburgh 
and Newburgh. It seemed like a great drift of black snow^ 
and it reached southward from shore to shore as far as the eye 
could reach. There were millions upon millions of the flies, 
and they hurried northward as thick as snow-flakes driven by a 
strong wind. They were long and black and had light wings, 
and the cloud must have been miles in length. Our readers 
may remember that some weeks ago wc recorded a somewhat 
similar phenomenon as having been seen in various parts of 
France. 

A VKRV successful attempt has been made to measure a l«se- 
line, near Aarberg, for the triangulation of Switzerland. The 
first measurement gave 2400*087 metres ; the second, made inde- 
pendently of the first, gave 2400 '085 metres as the result, the 
difference between the two being thus only two millimetres. The 
meosttrement was made under the direction of the Spanish 
General Ibanez, who invented the instnunent by which the work 


was done. The place selected for the line is on the SUseleit 
road, which presents here an almost straight and level line of 
three kilometres. 

A CONGRESS is to be held from October i to 10 at Saragossa, 
to discuss matters relating to the phylloxera. 

The Elephant Sugar Cane” of Cochin China, which is 
said, though this requires confirmation, to reach a height of 
eleven feet and a diameter of seven inches in six months, has 
been successfully introduced by the Koyal Gardens, Kew, from 
Saigon, into Jamaica. The rather sensational reputation of this 
variety has excited a good deal of interest in it amongst the West 
Indian planters, 

Mr. Roland Trimkn, the Curator of the South African 
Museum, has arrived iu this country. 

The Animal Report of the Smithsonian Institute for 1878 
shows that it continues to be as active as ever in the advance- 
ment of scientific knowledge. In all its departments a vast 
amount of work has been done during the year, much of this 
work being really of an international character. Many valuable 
additions were made to the National Museum during the year, 
and several monographs of the first importance published. One 
of the principal jiapers in the volume is a memoir of the late 
Prof. Joseph Henry, by Prof. Asa Gray. About lOO pages 
are devoted to a paper by Mr. W, B. Taylcr on Henry and 
the 'lelegraph,” and another long paper describes Henry’s 
researches on sound, with sjiCciRl reference to fog-signalling. 
Other papers are a translation of Arago’s biography of Con- 
dorcet ; Ernest Favre’s biographical notice of Louis Agassiz ; 
“ The Effect of Irritation of a Polarised Nerve;” **Pfluger’s 
Elcctrotonus,” by Dr, B, l'\ Lnutenbach ; Researches on Fever,*' 
by Dr. H. C. Wood ; “Constants of Nature,” by Prof. John 
LeConte ; list of apparatus relating to heat, light, electricity, 
magnetism, and sound, available for scientific researches involv- 
ing accurate measurements, in various institutions in the United 
States; ** Ornithological Exploration of the Caribbee Islands,” 
by Mr. F. A. Ober ; “Report of Explorations in Greenland,” 
by L. Kumlein, 

VoL. XVI. of the Transactions and Proceedings of the Royal 
Society of Victoria contains the results of a very satisfactory 
year’s work. The following are among the papers in this 
volume: — “ On the Relation between Forest Lands and Climate 
in Victoria,” by R. L. J. Ellery, F.R.S. ; “ Experiments on the 
Tensile Strength of a few of the Colonial Timbers,” by Fred. A. 
Campbell, C.Pk ; “The Diorites and Granites of Swift’s Creek 
and their Contact Zones, with Notes on the Auriferous Deposits,” 
by A, W. Howitt, l^G-S, ; “On the Genus Amathia of La- 
maroux, with a Description of a New Species,” by the Rev. J. 

E. Tenison- Woods, F.G.S., &c. j “Notes on the Customs of 
Mota, Banks Islands,” by the Rev. R. H. Codrington, M.A., 
Oxford, with Remarks by the Rev. I.orimer Fison, Fiji; “Some 
New l.ocali tics for Minerals in Victoria,” by J, Cosmo New- 
berry; “The Tidal Datum of Hobson’s Bay,” by R. L, J, 

F. llery, F.R.S. ; “Notes on the Geology of the West Tamar 
District, Tasmania,” by Norman Taylor; “Observations 0/ 
the Outer Satellite of Mars in 1879,” by E. J. White, F.R. A.S. 
Williams and Norgate are the Loudon agents of this Society. 

The Government of India has offered the prize of 1 00/. for 
the best “Manual of Hygiene,” to serve as a text-book for the 
use of the British soldiers in that country, Works submitted in 
competition for this prize must be sent in by their authors to the 
Secretary to the Government of India in the Military Department 
at Calcutta, so as to reach his hands not later tlm the last day 
1 of next March. The work is “ to be written iu clear and slmiffe 
English, and thoroughly practical, showing the ordinaiy eames 
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a 0 ecfcing health, and the epectal dangers to which British soldiers 
are exposed in India, more particularly during their hrst year in 
the country, and the best means by which those dangers may be 
avwted/' The work, if accepted, will be printed at the public 
expense, and become the jMToperty of the State ; and it is not to 
exceed in bulk ** more than fifty or sixty pages of print, of small 
pica, octavo sire.” 

ingenious method for obviating the frequent stoppage of 
trains at stations, and yet accommodating the passengers from 
these stations, has been devised by M. Hanrez. A “waiting 
carriage,” comprising a steam engine with special gear, and 
space for passengers and luggage, is placed on a siding at the 
station, and picked up by the train as it goes past, The latter, 
by means of a hook on its last carriage, catches a ring supported 
on a post, and connected with a cable wound on a drum in the 
waiting carriage, 'i hereupon the drum begins to unwind, and 
in doing so compresses a system of springs, while the carriage is 
moved at a rate gradually increasing to that of the train. The 
engine of the carriage then winds in the cable, the train and 
carriages are connected, passengers are transferred (the carriages 
being of the American type) fn>m the joined carriage to the 
train, and vice versa^ then the two are disconnected, and the 
engine of the carriage, working on the wheeis, brings it back to 
the station whence it was taken, 

Mr, R. I'ucKER writes : — A verification of M. Landry's 
statement (Nai uke, vol, xxii, p, 495) may be acceptable : — 

2 *“ I -- 2 ®* H I 184467440737O9551617 

»= 274177 X 67280421310721. 

Those of oiu* readers wlio Irave girls to educate we recom* 
mend to consult the Queen's College Calendar for 1880 8i, 
published l>y Macmillan and Co. 

The Sanitary Institute seems to have had a very successful 
meeting last week, all the usual topics embraced in its programme 
coming on for discussion. Dr, B. W. Richardson gave a very 
interesting and in;tructive lecture on “Woman as a Sanitary 
Reformer,” one of the first conditions losing her education in 
physiology and such other sciences and arts as bear on every-day 
household life. Dr. Richardson made it clear that if women 
were educated as they ought to be they would be an immense 
power in keeping honscs and households in a healthy condition. 

Wk have received the new calendar of the Newcastle College 
of Science. The classes in this itjstitution now include mathe- 
matics, experimental physics with laboratory, chemistry with 
laboratory, geology, including geological surveying, natural 
history, land surveying, mining, modern history, French, 
German, mechanical drawing. 

About 88,oco/. has now been subscribed towards the cost of 
the projected new University College at Idverixjol, and little 
mere will be needed to make up the amount required. It was 
originally intended to raise So, 000/. for the endowment of seven 
professorships and two lectureships; but part of the money 
subscribed (about 7,000/,) has been contributed towards the 
foundation of a Roscoe chair of art— a professorship not ori;4in- 
ally contemplated ; Lord Derby gives 10,000/. to found a chair 
of natural history ; Messrs, William, S. G., and P, M. Rathbone 
give a like sum to found a King Alfred chair of modern history 
and Uterature ; Mr. A. If. Brown, M.P., and Messrs. Cressficld 
and Barrow also give 10,000/. to found a chair of ancient 
history > Mrs. Grant subscribes a similar amount to found a 
choir in some biunch of science ; and 10,000/. is given by the 
trustees of the late Mr. Roger Lyon Jones to the Royal Infirmary 
School of Medicine, to found a chair of experimental physics, 
with which mathematics will be for the time associated. Between 
7,000/. and 8,000/ has been subscribed towards founding a chair 


of philosophy, logic, and political economy. Though the 
endowment funds are nearly complete, there remains the cost of 
a building to be provided. 

We have received from Madras Dr. Oppcrt's work “On the 
Weapons, Army Organisation, and Political Maxims of the 
Ancient Hindus, with special reference to Gunpowder and 
Firearms.” 

The Aristotelian Society, which was founded last spring for 
the systematic study of philosophy, has just completed its work 
for this session, having studied philosophy from Thales to 
Proclus. The session for t88o-8i will open on October ii at 
20, John Street, Adelphi, at 8 p,m,, when an introductory 
address will be delivered by the President, Mr. Shad worth H. 
Hodgson, LL.D,, on “ Plulosophy in Relation to iU History.” 
During the session the Society intends to study mediaeval 
philosophy, and the whole of modern philosophy, from Bacon 
to Comte and Spencer. 

A SOCIETY for the Promotion of Agricultural Science has 
been formed iu the United States, which will meet annually for 
the reading of papers, and which will in other ways endeavour 
to encourage scientific research in connection with agriculture* 
Such papers as are likely to be of permanent value will be 
puldished. Prof. W, J. Beal of I.ansing, Michigan, is president 
of the society. 

At the last meeting of the Balloon Society a letter was read 
from M. de Fonvielle offering to bring over a balloon with a gas 
capacity of 42,000 feet, and compete w'ith Mr. Wright in his 
balloon, both balloons to start simultaneously from the Crystal 
Palace in a contest for the longest aiirial distance travelled in 
some particular direction. The proposal was referred to a 
comuiittee. 

We have received a handsome quarto publication, " Contri* 
hutions to the Arcbreology of Missouri, by the Archceological 
Section of the St. Louis Academy of Science.” This first part 
is devoted to Pottery ; it will be followed by others, the object 
being to furnish to those interestetl in the archjcology of the 
country, a reliable statement of facts connected with the ocair* 
rence of prehistoric remains in this important region. The 
present volume contains a general description of the south-eastern 
Missouri district and of the pottery which haii been found in 
such abundance in the burial mounds of that region. Several 
charts and plans and figures of characteristic specimens of the 
pottery, beautifully d^a^vn and lithographed, have been selected 
for illustration. The authors of the two papers in the volume 
arc Mr. W. B. Potter and Dr. E. Evans. Should the present 
venture meet with encouragement other volumes may soon be 
expected treating of “Implements,” “The Construction and 
Grouping of Earthworks,” and “ Osteological Remains.” We 
trust the enter tx'i.se will meet with the encouragement it well 
deserves. The volume is published by George A. Bates, 
Naturalists' Bureau, Salem, Mass. 

An unusually severe shock of earthquake was felt at Fribourg 
on Sunday, the 19th inst., about ii a.m, A smart earthquake 
shock was felt at Morat at 8 o’clock, a.m., on* the 21st, and 
another twelve hours later at I'Vibourg, wliich, Ihirngh of shorter 
duration than that of Sunday, caused considerable alarm. An 
earthquake took place at Wellington, New Zealand, on July 28* 

A Silesian Botanical liixchangc Club has been established, 
evidently intended for the exchange of specimens among botanists 
of all countries. A copy of the rules may be obtained by apply- 
ing to Herr Adolph Toepffer, Bandenburg an der Havel, 
Prussia. 

Dr. Hector, of the New Zealand Geological Survey, 
expresses his opinion that in Westland and Otago vast auriferous 
racts remain as yet untouched. ] 
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‘‘The Monthly Index to Current Periodical literature, Pro* 
ceedirigeof Xeamed Societies, and Govermnent Publications,” 
publishal at the office of the Ammcan B&ohelter^ New York, 
iseems to us a very useful publication. 

The passage of the meteor referred to in Mr, Thwaites* 
letter last week, occupied one and a half, not eleven and a half 
seconds. 

The additions to the Zoological Society’s Gardens during tlie 
past week include a Macaque Monkey {Afa^arus cynoniol^us) 
from India, j^resented by Major Gape; an ICgyptiau Jerboa 
{Dip*s (sgyptius) from Kgypt, presented by Dr. Hastings; a 
Cape Bucephalus {Bucephalus capensh) from South Africa, pre- 
sented by Mr. C. B, Pillans ; two Black-faced Spider Monkeys 
{Aides ater) from East Peru, a Southern River Hog {Fotamo- 
chttrus a/ruanm) from South Africa, a Ra:cor-billed Curassow 
{Afitua Uihcrosa) from Guiana, a Yarrell’s Curassow {Crax 
carunculata) from South-East Brazil, a Blue and Yellow Macaw 
{Ara ararauna)^ two Orinoco Geese {Chenalopcx juhata) from 
South America, two Rufous Tinamous {Bhynckotus rufescens) 
from Brazil, deposited ; a Common Rhea {Rhea amerkana) 
from South America, a Spotted-billcd Toucanet {Selenidmi 
macuHrCstris) from Brazil, an Electric Silurus {Malapfcrnrus 
beninensis) from West Africa, purchased. 

BIOLOGICAL NOTES 

Transverse Commissure in Arthropods. — From a 
recent memoir laid before the Belgian Academy by M. 
Lietiard {Archives de Biologky tom. i. fasc. 2), it would appear 
that an arrangement of the cephalic nerve-centres, hitherto 
thought to have been peculiar to Crustacea, is really to be found 
in nearly the whole of the Arthropoda. It has been long known 
that in Crustaceans, e.g,^ Decapoda, besides the super and sub- 
oesophagean ganglionic masses and their lateral connectioirs, there 
is a well-marKcd transverse commissure, situated in front of the 
sub-ocsophagean mass, and immediately behind the oesophagus. 
This commissure in other Arthropoda seems, from quite technical 
causes, to have csc.iped notice. M. l.icnard finds it nearly every- 
where among the Myriapoda, Coleoptcra, Odonata, Lcpicloptera, 
llemiptera, Diptera (nymphs and larva.*). Uc has dissects the 
complete ring in nearly 100 forms, belonging to 70 genera. He 
t$ trying to ascertain the origin of the fibres which form the 
transverse commissure. 

The liASMATOPfETic Function. —In a recent t>aper to 
R, Accademia dH Lincei^ Sig. Fleti describes the effects of splcno- 
tomy as observed by him in dogs. Some of these are as 
follows : — Immediately after the oj^eration (the previous rdgime 
of life being maintained) the quantity of hocmoglobin increases 
for a short time, and more in old than m young animals. Next it 
diminishes much and progressively in old animals, but without 
reaching half the normal quantity. In a third phase there is a 
slow progressive increase, which by degrees brings the quantity 
up to and above the normal. In young animals the diminution 
is much less, and the quantity of hajmoglobin sooner reaches and 
surpasses the normal. In all cases the weight of the animal 
does not diminish, but may even considcramy increase (under 
good hygienic and alimentary conditioned . Sig. Filetl adds some 
chemical observations as to colorations obtained with hydro- 
chloric acid and yellow prussiate of potash. It clearly appears 
(he concludes) that, the spleen being removed, the marrow of the 
bones does not compensate for its function. As the quantity of 
haemoglobin first ina eases — and we cannot admit a real increase 
in production as resulting from splenotomy — we must suppose 
that in this brief period the failure of the spleen makes itself felt 
more in destruction than in iTroduction. The former of these 
functions comes to be compensated more quickly, and there is 
then a gradual diminution in production of hiemojglobin as a direct 
consequence of the spleen being absent, and thus diminution 1 % 
greater the less able the marrow is to act, ix, the older the 
animal. When, finally, the haematopoelic function of the spleen 
has been completely compensated by the marrow of the bones, 
the quantity of haemoglobin returns to the normal figure, and 
may even surpass it Sig, Filed is studying the influence of light 
on the production of hsemoglobin. 


DsvEtoFUENT OF Ijipidosteus.—Iu Ett iolerestiug mewhoir 
read at the last meeting of the Britisli Association (Swsmaea) 
Prof, F. M. Balfour and Mr. W. N. Parker gave the results or 
their investigations of some, larval forms of Lepidosteus whicli 
liad been most liberally supplied to them by Prof, Alexander 
Agassiz. Some of the more important of these were ;-*•! , That 
the segmentation was, as in the sturgeon, complete, but the 
larger segments of the lower pole very early fused together to 
form a yolk sac, 3 , That the epiblast was divided into nervous 
and emdermic layers, and that the nervous aystem was formed by 
a solid thickening of the epiblast, as in Tcleostei, and not by the 
closure of a groove, as in the sturgeon. 3, That tlie lens or the 
eye and auditory vesicle were developed from the nervous layer 
of the epidermis. 4. That the general relation of the embryo to 
the yolk, and the general characters of the germinal layers are 
precisely like those in Teleostei, 5. That there is present a 
suctorial disk in front of the mouth, with numerous papillae, as 
was first noticed by Agassiz j this disappears In the adult, and 
is probably a persisting rudiment of a primitive vertebrate organ, 
remains of which arc also found in tlie adhesive papillae ot 
larval ascidians, the adhesive disks of larval amphibians, &c. 

Visceral Anatomy of Herring. — Mr, F, W. Bennett 
calls attention to the following, it would seem new, fact In the 
visceral anatomy of this common fish {^cum. Anal, aftd 
PhysioLy July, 1880), It iR>ssesses an extremely long air-bladder, 
which stretches towards to the head, terminating near the 
labyrinth of the auditory organs. About the middle of its 
length it is connected by a duct w ith the stomach. The latter 
is capacious and elongated; while the commencement of the mid- 
gut is near the gullet the posterior portion of the stomach con- 
tinues on into the ductus pneumaticus. This communication 
will be found most usually closed with mucus ; but Mr. Bennett 
points out that there is another and a more important communi- 
cation between the air-bladder and the cloaca. Till w ithin one 
half-inch of this latter the air-bladder retains its well-known 
and beautiful silvery appearance ; this then suddenly ceases, and 
the remainder of the bladder is muscular. This will account 
perhaps for its having l>een overlooked so long ; what the exact 
uses of this passage may be are not yet known, but it is certain 
that it affords freer passage for gas than the duct leading into 
the stomach. Bristles may lie readily passed thruUgh it, and gas 
may be made to bubble out if slight pressure be carefully applied 
under winter. The usual arrangement of the apertures of 
the cloaca is as follows In front lies the anus, then the 
generative aperture, and hindmost of all, the urinary duct 
opens ; the opening of the duct now described by Mr. 
Bennett lies between the anus and the urinary aperture, and 
usually to the left of the genital aperture. 

Monstrous Beetles, — Mr. Horace F. Jayne has recently 
published in the Trans, American Entom. Sue., vol, vui, ipp, 
155-62, Fl. IV., descriptions of some monstrosities observed in 
North American Coleoptcra, all of which belong to that class 
to which the terms “Monstra per excessum” and “Monstres 
polymdltens” have been applied. Thcylieloug to the genera 
Calosovia^ Cychm^ Mitrius, PasimachuSf Scariks^ ByschmuSf 
ChlxmuSf Lkhnanthc^ Polyphyllay StraU^m^ Tdephorus^ Prio' 
nuSi Elcides^ and Ildops^ and form an interesting addition to the 
already numerous recorded instances of this kind of monstrosity 
in beetles. All show a tendency to reduplication in some of the 
cephalic or thoracic ayipcndagcs. In some it is the ontemue, 
ill others the palpi, in others the le^s, tlmt are thus affected, and 
in some cases the tendency is exhibited in more than one of these 
appendages in the same individual. Beetles appear to be par- 
ticularly liable to the production of such monstrosities, but it is 
probable that^no parallel instance like that here recorded and 
illustrated by*Mr- Jayne in an example of a longicom beetle 
{I^rionus californicus) lias been noticed. In it each maxillary 
palpus has two terminal joints, and each femur has two perfectly- 
formed tibise and tarsi, with the claws, dtc., the whole monstrous 
development being remarkably symmetrical; the labial palpi 
and the antennm ore normal, as is all the rest of the insect, hifr, 
Jayne contents himself by describing and figuring these interest- 
ing monsters, and does not venture upon any suggestions as to 
causes, in which he is perhaps wise, considering the tmeertaiUW 
that exists as to the origin of parallel monstrosities in oiiini^s 
far higher in the scale. Reduplication bf cephalic, thbraoie, and 
probably abdominal appendages in the Arthropoda is no 
means rare, but it is possible that a distinct combination of two 
individuals more or less united in onci such as is sometimes found 
in vertebratcfi, does not exist. 
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I>i<rKSTlON JN Plants.— P r, Lawson Tait has recently in- 
vcatlgated afiresh the Digestive Principle of Plants. While he Ims 
obtained complete proof of a digestive process in Ce^haloius^ 
]>^epenthes^ Dionaa^ and the Drcscraatr^ he entii-ely failed with 
Sarracenia and jOdtiin^onm, The fluid separated from Dr&sera 
he found to contain two substances, to which he gives the 
names ‘Vdroacrin^^ and “azeriu,*^ Dr. Tait confirms SirJ. D, 
Hooker’s statement that tlic fluid removed fi’om the living pitcher 
of N^penth^s into a glass vessel does not digest, A series of experi- 
ments led him to the conclusion that the acid must resemble 
lactic acid, at least in its properties. The glands in the pitchers 
of PJi^pmihcs he states to be auite analogous to the |>eptic follicles 
of the human stomach ; ana when the process of digestion is 
conducted with albumen, the products are exactly the same as 
when pepsine is engaged. The results give the same reactions 
with reagents, e ;pecially the cliaractcristic violet with oxide of 
copper and potash, and there can be uo doubt that they are 
peptones. 

STiruLHS IN OnaorAci^.— Prof. Baillon says { Bn //, men - 
sutl. Soc. LUt. (U Paris ^ No. 33) that in the majority of works 
on descriptive botany, this family is mentioned as charac- 
terised by the constant absence of stipules, and in justification 
of this quotes the classical works of Decaisne, Duchartre, 
Endlicher, and Hooker ; nevertheless he states tliat the exis- 
tence of these organs in this family admits of easy proof, not 
indeed that they ever occur of large dimensions, for then they 
could not liavc escaped detection, but still tliey are present, 
more commonly as little subulate tongue -like bodies, acute, often 
red' coloured at the base of the petioles in both opposite and 
alternate-leaved plants. In Hauya they soon turn black and 
wither off early. In the fuchsia of our gardens little stipules 
are often |»rcscnt. In Circea they can also be detected. In the 
I.o]^e;!ia of our gai‘dens all the leaves have two very cUstinct 
stipules, which indeed have been often referred to in botanical 
works, and it is the same with ifaloragin, though Bcnthaui aud 
Hooker describe them as here alisent. 

A New Grekn Ciliated Plant.— Under the title of << A 
New Ciliated Organism furnished with Chlorophyll,” Prof, van 
Tieghem has pii Wished {Bu//. Soc. Bot, Fra nee ^ iStSo, p. 130) a 
memoir of a strange new form. The organism in question w'as 
found by Prof. Perrier twice t once at Koscoff, in sea-water 
containing algm and some of the lower animals ; aud again at 
the Museum (Paris), in a little aquarium in the laboratory. It 
presents the appearance of a gelatinous tremulous mass of a 
pure green colour ; in outline well defined, spherical or oval in 
shape, attaining more than a centimetre in diameter, and 
attached by a portion of its periphery to a large marine alga. 
At first sight it would be called a Nostoc. Exposed to sunlight 
it gave out oxygen, so one concludes its colouring- matter to 
be chlorophyll. On a closer inspection it is seen that the 
mass is composed of a colourless Jelly, scattered throughout 
wliich are isolated green points, visible to the unassisted eye, 
and sufficiently numerous ns to give to tlie whole mass the 
green coloration distinguishing it, so one would not now refer it 
to Nostoc, Each little green body is spherical, and measures 
from three to fourdenths of a millimetre. It is formed of a very 
finely granular and somewhat dark protoplasm, very uniformly 
permeated with an amorphous chlorophyll ; neither nuclei nor 
vacuoles, nor red spot were detected, and the surrounding 
membrane was very thin. At one place (called the pole) the I 
cell bore a tuft of vibratile cilia which were attached side by 
side, so as to cover a space more or less large according to age 
and to allow of independent; movements. On the equator 
at two diametrically opposite fwints a small hollow in the green 
mass is seen, and by these passes a band of homogeneous ' 
protoplasm which traverses the membrane, turning towards the 
pole, and in the superior hemisphere dividing on its outer border 
into fine fringes vdih vibratile cilia. These cilia are confluent at 
their base, and are not indei>crident in their movements. In 
process of development the polar cilia become detached (abso- 
lutely fall off), next the lateral moustaches disappear (these seem 
to be retracted), a continuous membrane covers over all, but the 
general aspect and dimensions remain unchanged. Later on the 
cell divides into two (equatoriaUy), next it divides again (periien- 
dicularly), and the segmentation continues until there is a family 
of sixteen rounded -off celb, aud the organism has passed through 
a phase of encyatmeut. Lastly each daughter cell Increases in 
separates more and more from its neighbour, gets 
^psed, in a fine membrane and then appears all covered over 
with cilia, It now escapes Into the wafer and secretes in 


abundance a gelatinous material. I'he clothing of cilia drops off 
as the form approaches its adult size ; soon appear the polar 
cilia, next the lateral moustaches ; and so far its life-history is 
complete. At no phase in its devcloi>ment was either cellulose 
detected in its cell-membranc, nor starch in its protoplasm, 
Prof, van Tieghem concludes : — ** Is this organism an animal 
or a plant ? 1 am not well able to say, aud I must add besides 
that this question, to which formerly so much ioiiX)rtance 
attached, in the actual condition of science, appears to me to be 
destitute of interest,” It is called Dimystax perrieri. With 
eveiy respect to the dictum of so distinguished a botanist as 
Prof. Tieghem, we venture to call our readers* attention to this 
strange form, which M. Koze seems disposed to regard as an 
animal, in the hopes that some of them may assist in determining 
Us projxjr ix>sition in nature. 


PHYSICAL NOTES 

A FRESH measurement has been made by Mr. T. C. Menden- 
hall of the acceleration of gravity at Tokio, an account of which 
api)cars in the American yourm/ of Science. The cxi>eriments 
were made after the accepted methods with Katcr’s and Borda’s 
pendulums, the only novelty introduced being that of employing 
a chronograph in connection with a reliable chronometer to 
determine the time of vibration of the pendulum. At every 
sixtieth or hundredth vibration of the pendulum a light break- 
circuit apparatus placed beneath it was raised to just such a 
height as to be “ thrown ” by the pendulum at its lowest point 
of swing, thus enabling its rate to be calculated to the ten- 
thousantfUi of a second, Mr. Mendenhall considers his determi- 
nations to be more reliable than those of Professors Ayrton and 
Perry, which were made with a long wire pendulum ; he revises 
their calculations, altering their vedue of **g” from 0*7974 
9’ 7979, and a!<sert.s that their calculation of the theoretical value 
by Clairaut’s formula is wrong, and should be 97980, not 9*797 
(metres). His own determinations give a mean result of 9*7984. 

A SECONDARV' battery, the electrodes of which consist of 
porous fragments of gas*cari)on, has been devised by M. Henri 
Sativage. Though inferior in power and durabili^ to a per- 
fectly “formed ” Plantd cell with lead electrodes, this cell would 
be cheaper, move readily aud rapicUy constructed, and would 
yield a current of longer duration. The action is probably due 
to tlic occlusion of the hydrogen and oxygen gases respectively 
ill the pores of the carbon. The inventor recommends that the 
two plates used as electrodes be kept apart with a simple thin 
wooden frame. 

Prof. O. N. Rood calls attention to the fact that when the 
colour of ultramarine blue is mixed with white by the method 
of rotating disks the tint appears to verge towards violet. 
Briicke advanced the explanation that what we call white is 
really a reddish colour. Aubert, on the contraiy, regarded It as 
showing that violet is only a pale shade of ultramarine blue. A 
series ot experiments made with other colours showed that wlren 
mixed thus with white green-yellow becomes greenish, and 
green green -bluish, that full yellow and orange incline to red, 
and red becomes purplish. These observations accord with 
neither theory, and Prof. Rood advances none himself. He 
thinks that the fact as it stands explains why it is impossible in 
the polariscope to produce a red free from purplish tint, there 
always being white light mingled with the red rays. 

Prof. J. TrowurIdije, in investigating with telephones con- 
nected to earth plates the flow or return-currents through 
“earth,” found that at a mile from the Harv^ard College Ob- 
servatory the lime- signals of the observatory clock could be 
heard by merely tapping the earth at points fifty feet apart. 

From his recent researches on dilatation and compressibility 
of gases uuder strong pressures, M. Amagat derives {Comptes 
rend$*s, August 30) the following laws :—i. Tlie coefficient of 
dilatation of gases (for temperatures not too much above the 
critical) increases with the pressure to a maximum, then de- 
creasing indefinitely. 2. This maximum occurs under the 
pressure with which the product / v is minimum, where the gas 
accidentally follows Mariotte’s law. 3, It diminishes for higher 
and higher temperatures, and at length disappears. 4. At a 
sufficiently high temperature the compressibility of fluids is 
represented by the formula p{v ^ a) ^ const, ; a being the 
smallest volume the mass of fluid can occupy ; this is the limiting 
law. For each gas a has a special value, 5, For pressures 
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bttUyw tbe critical the deviation (from Mariotte*# law), first posl» i 
tivft for a temperature sufficiently low, becomes nilt then nega- 
tive, with increasing temperature ; but beyond a certain negative 
vafoe it diminishes intlennitely without changing sign. 6. For 
paressures between the critical pressures and a su^rior limit, 
special for each gas, the period during which the deviation is 
positive is preceded at a lower temj>eratnre by a period in which 
it is negative ; so that the deviation twice changes sign. 7. 
Beyond the upper limit of pressure indicated in the preceding 
law the deviation is always negative, whatever the tem])erature j 
it diminishes, in general, when the temperature increases, except ^ 
for pressures near the limit, where its variation is more* 
complicated. 

It is known that rain and other meteoric waters contain a 
quantity of gas and saline matters which they find in the 
atmosphere and carry with them. The amount varies with the 
seasons, but may be estimated, on an average, at about 8 cc. of 
oxygen, and 0*50 to o'6o cc. carbonic anhydride per litre, along 
with small quantities of ammonia, nitrite, nitrate, and carbonate 
of ammonium, organic matters, and chloride of sodium. In a 
recent paper to the Belgian Academy M. de Koninck holds that 
in the alteration and metamorphism of rocks by infiltration of 
those waters may be found the solutions of many questions in 
geology hitherto unsolved. The facts he cites relate to tertiary 
and quaternary deposit.s wliich in many pai'ts of Belgium are so 
transformed by the waters in question that it is impossible 
to recognise, them if account be taken only of j»ctrographic 
characters. 

From observing how different persons gave different estimates 
of the apparent size of blood-corpusclcs seen in the microscope, 
M. Moniigny was led to make a series of farther experiments on 
the subject (which are described in the Bulletin of the Belgian 
Academy, No. 6). He comes to the conclusion that even for 
good observers an estimation of the kind referred to is princi- 
I>ally affected by the length of distinct vision, but that often thi.s 
appreciation is subject to the innuence of occult causes which 
affect the relation between sensation and judgment. The exami- 
nation of microscopic objects may be influenced, like astronomical 
oliservations, by a kind of personal errors by reason of which 
individuals have a tendency to sec microscopic images, some 
larger, others smaller, than they should appear, abstraction 
being made of the influence of the length of distinct vision on 
our appreciations. These conclusion.s, it Is pointed out, do not 
at all affect the exactness of measurements determined hy savants 
with the microscope, but they tend to show that each observer 
should measure for himself the different magnifying powers of 
the instrument he uses, olitained by changes of eye*pieces and 
objectives. 

W;th the view of demonstrating the mechanical action of 
electrolysis, all action of heat being excluded, Sigrjor Basso has 
lately experimented thus \!l Nim>o Cfw., ser. 3, tom. vii.). A 
thin square glass plate is covered with collodion, ami on this when 
dry is put a thin layer of good gelatine, mixed with abont of 
its weignt of a saturate<l solution of bichromate of potash. The 
bare side of' the plate is exposed to light, to attach the gelatine 
If^cr, Then the plate is put in an aqueous solution of chloride 
of gold till the upj,)er layer ts impregnated with the gold salt, and it 
is exposed to diffused daylight. Next the covered side is strewed 
with fine graphite, and the glass connected by means of four fine 
wdres running along its rides to the negative pole of a battery. 
'I'he plate is then placed in an ordinary bath of sulphate of 
copper. The copper is deposited regularly on the whole of it. 

In a few days wrinkles and bubbles apjKar ; and if the copper 
have been detK>sitcd as far as the borders, the plate may at length 
even break, thus proving the mechanical force, which is a direct 
consequence of electrostriction. 


ON THE PRESENT STATE OF SPECTRmf 
ANALYSIS^ 

AT the Sheffield meeting of the British Association a committee 
was appointed to report on the present state of spectrum 
analysis. The committee has this year presented its first report. 
The report is divided into four parts 

1. On the spectra of metalloids, drawn up by Dr, A. Schuster, 

2. On the influence of temperature and pressure on the spectra 
of gases, drawn np by Dr. A. Schuster. 

of Ueport rend at the Swansea meeting of the British Asim- 
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3. On mnisrion spectra of the rays of high refrangilflUty, 
drawn up by Prof, W, N. Hartley. 

4. On the absorption spectra of the rays of high reiriingibility, 
drawn up by Prof. A. K, Huntington. 

In the report on the spectra of metalloids, we have for each 
clement a full account of the literature on the subject with all 
necessary references. The various spectra of each metalloid and 
Its comi^unds are enumerated, and special stress is laid on the 
discussion which nearly always has taken place on the daemical 
origin of these spectra. It will be found that often more work 
is needed to clear up doubtful points, but there is no special 
controversy at issue at the present moment except in the case of 
the carbon spectra. A discussion of very long standing is still 
occupying the minds of many spectroscopists as to whether the 
spectrum which is seen at the oase of every candle flame is due 
to carbon or to a hydrocarbon. The arguments and experiments 
on either side are given in detail and are finally summed np as 
follows: — ** Those who believe the spectrum to be due to th? 
element carbon rely chiefly on the brilliancy with which these 
bands arc developed when cyanogen is burnt in oxygen, also 
when the spark is taken in cyanogen, carbon tetrachloride, and 
carbonic oxide at high pressure ; all the gases being dried with 
the greatest care. Those who oppose this view and who hold 
that the spectrum is due to a hydrocarbon refer to the impossi- 
bility of excluding all traces of moisture, and to the fact that this 
si)cctrum is well develojjcd under circumstances where we know 
hydrocarbons to be present.” 

When cyanogen is burnt a series of bands appears in the blue 
violet and ultra-violet, and another controversy has taken place 
whether these bands are due to carbon or to a compound of 
carbon and nitrogen. Two jxipers have lately appeared on the 
subject. One by Mr. Lockycr, in wfhich he describes an experi- 
ment in 'which the bands were seen in a spark taken in carbon 
tetrachloride, nlthough the nitrogen lines w'ere not visible in the 
jar discharge ; and another by Professors Liveiug and Dewar, in 
which these bands were traced to impurities of nitrogen in aU 
cases in which they were seen. A spark in carbonic oxide 
showed the bands when the gas was prepared from ferrocyanidc 
of potassium, but not when it was made by heating a mixture of 
quicklime with pure and dry potassium oxalate. Whcti all the 
air had been properly expelled a tube containing carbon tetra- 
chloride did not show the bands. 

The following quotation will give an idea of the points which 
are discussed in the second report 

** Wc shall endeavour for clearues>i' sake to arrange our mate- 
rial under five different heals. Wc shall fir^t discuss what 
changes we have a right to expect in the appearance of a spectrum, 
if the quantity of luminous matter is increased or if the tempera* 
ture is raised, the absorbing properties of the gas remaining 
unaltered. We shall next speak of the widening of lines, which, 
as wc shall see, often accompanies an increase of pressure. Then 
we shall treit of the different spectra given by one and the same 
body at different temperatures ; and we shall .sec how far satis- 
factory explanations have been offered for their existence. 

** So far our road will be clear ; but we shall see that these 
spectra of different orders, as they have been called, are only 
extreme cases of continuous changes which are nearly always 
going on. Very often we can refer these contituious changes to 
a gradual displacement of one spectrum by another ; but often 
we shall not be able to prove the existence of a second spectrum, 
7 ’hcre is d/nVn nothing impossible or even improbable in the 
view that ine relative intensity of different lines may be different 
at differexit temperatures, and often when we observe a variation 
wc may equally well explain it by assuming the gradual appear- 
ance of a new spectrum or an alteration only in the relative 
intensities of the lines. It becomes then a matter of extreme 
difficulty to decide which of the two suppositions i.s correct. In 
doubtful cases we may often be able to obtain important infor- 
mation by means of a method which is little understood even by 
spectroscopists. It is the method which has first been extensively 
used and investigated by Mr. Lockyer of projecting an hnage of 
the luminous source, spark, arc, or flame on the slit of the spec- 
troscope and thus localising the spectra, which are thrown arid 
confused together if the luminous source is examined directly 
without the interposition of a lens, Wc shall see how by means 
of this method we shall often at a single glance be able to teft 
how the body will behave at different temperatures and under 
different pressures. Many facts which have been quoted as 
remarkable might have been foretold by means of this meffiod* 
Our fourth chapter will be devoted to it In our lost chapter vw 
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&haU have to give an account of some changes which have not 
found a place under the j^revioua heads/* 

Space will only permit u* to quote a few of the questions 
raisTO. It is now genexally admitted that pressure is the prin* 
cipal cause which determines the widening of lines, but it is not 
generally known that a different appearance of the lines may be 
present^ according as the pressure is due to the impact of 
similar or dissimilar molecules ; thus a molecule of sodium will 
widen its lines more easily in an atmosphere of sodium than in 
another atmosphere. Mr, LocUyer has observed that the lines 
of oxygen or nitrogen may be obtained sharp at atmospheric 
pressure by mixing a small quantity of one gas with the other. 
The gas which is present in small quantities has Us lines sharp. 

The curious fact is mentioned that when a line widens un- 
symmetrically it widens in nearly all cases more towards the red, 
and then towards the violet end. 

In that part of the report which relates to multiple spectra an 
account is given of the gradual spreading of the opinion that 
these spectra are due to different molecular groupings. The 
question of long and short lines is next discussed, and great stress 
is laid on the fact that the longest lines are by no means alwavs 
the strongest. An abstract of Mr. Lockyer's work on the suo- 
ject is given, and of the confirmation w hich his results have bmnd 
in later work, Thus Mr, X^ockyer found that the longest lines 
were always the first to l)e reversed. Professors Liveiiig and 
Dewar have since examined the absorptioii-spcclra of many me- 
tallic vapours, The lines which tlicy have Keen reversed were 
nearly in all cases those which arc longest in the spark, though 
not always those which are strongest. Hesults obtained by M. 
Lecoq de Boisbaudran with sparks, the temperature of which was 
lower than in the ordinary jar-di.‘.cUarge, also confirm Mr. 
X^ockyer’s results. Discussing the attempts which have been 
made to explain these and other facts, it is again mentioned 
that we must assume tlie impacts of a similar molecule to pro- 
duce a greater effect than ilie impactfi of a dissimilar tme. The 
last i>art of the report treats of some other change.^ in the relative 
intensities of lines, Wc only mention the experiments in which 
Mr. X.ockycr found sometimes the green sodium line to be 
present without the welUknown yellow double line. The report 
concludes as follows : — 

“ We have hei'c again two hypotheses, that of molecular shocks 
and tlml eff molecular combinnUons. Both cxidain the facts salt 
factorily, and I do not think that one of them necessarily excludes 
the other. 1 believe, on the cotUrary, tliat a line can be drawn, 
and that while the regular clmngcs observed chicJly in band- 
spcctia may be due to one cause, the often irregular changes in 
metallic S]>ectra, where 011c set of lines disappears and another 
appears often on the violet side, but sometimes towards the red, 
may be duo to another cause. 

“ It is often said that w e must not ascribe the same phenomenon 
to two different causes, when one of them is sufficient to explain 
it ; but the t>oint at issue is wbetlier the phenomena are the 
same in all cases. An advance of science has c mstantly led to 
the separation of phenomena which were formerly considered to 
be connected toother, and we believe that the further develop- 
ment of the different points we have attempted to discuss, in 
which- different observers have strongly taken up opposite 
opinions, will lead to the blending together of different view’s 
rather than the entire eUmiiiaiion of one of them." 

Prof, Hartley, iu his part of the report, gives us an account of 
our knowledge on emission sjKSctra in the ultra-violet region. 
He treats especially of the researches on the solar .‘Spectrum by 
Mascart, Draper, and Cornu. 

Prof. A. K, Xiuntington reports on the absorption spectra in 
the ultra-violet region. The results obtained by Prof, Stokes 
and Dr, Miller are given in detail. Amongst the results 
obtained by Dr, Miller, it seems especially interesting to notice 
the connection which apparently exists between the absorbing 
properties of a liquid and that of its vapour. When one of 
them is transparent to the ultra-violet rays the other is also, and 
zfkt 

Prof. Soret, it is well known), constructed a few years ago a 
spectroscope with a fluorescent eyepiece, and has by means of it 
carried researches in the ultra-violet p^^rts of the spectrum. We 
notice especially the examination A absorption-spectra of the 
bases of gadoUnitc, and the conclwaions drawn from it on the 
existence of new elementary bodies. Prof. Cornu has given 
much attention to the absorption -power of our atmosphere, and 
we fltttl a full account of his experin^ents in Prof. Huntington's 
report* In conclusion we have a short abstract of the work 


done by Professors Hartley and Huntington on absorption- 
spectra in the ultra-violet region. They obtained the following 
results t— 

1. The normal alcohols of the scries are remark- 

able for transparency to the ultra-violet rays of the spectrum, 
pure methyl ic alcohol being nearly aa much so as water. 

2. 'rhe normal fatty acids exhibit a greater absorption of the 
more refrangible rays of the ultra-violet spectrum than the 
normal alcohols containing the same number of carbon atoms* 

3. There is an increased absorption of the more refrangible 
rays corresponding to each increment of CH| in the molecule of 
the alcohols and adds, 

4. Like the alcohols and adds, the ethereal salts derived from 
them are highly transparent to the ultra-violet rays, and do not 
exhibit absorption- bands. 

Interesting results were also obtained by the examination of 
substances containing the benzene nucleus, and in a sei>arate 
paper the absorption-sj^cetra of essential oils were examined and 
discussed. Prof. Hartley has still further extended the researches 
jointly begun with ITof. Huntington, and has arrived at the con- 
clusion that no molecular arrangement of carbon atoms causes 
selective absorption, unless three pairs are doubly linked together 
in a closed chain. 

It will be seen that a few’ only of the branches of spectrum 
analysis have been discussed iu the present report, and next year 
no doubt will bring us a further instalment or a work which wc 
hope will prove useful to those who are interested in spectro- 
scopic investigations. 


A GRICUL TURAL CHEMISTR Y » 

HI. 

T HAVE thus far directed attention to some points of importance 
^ in connection with the sources of the constituents of our crops, 
and I must now briefly refer to some in connection with me 
composition, and to some relating to the uses, of the crops 
themselves. 

As to composition, I must confine myself to indicating 
something of what is know'n of the condition of the nitrogen in 
our various croj>s ; thougli 1 had intended to say something 
respecting the carl)ohyd rales, and especially respecting the 
various members of the cellulose group. 

As to the nitrogen— in (mr first experiments on the feeding of 
animals, made in 1847, 1S48, and 1849, the results of which 
were published in the last-mentioned year— we found that, in the 
case of succulent ror^ts used as food, not only were they not of 
value as food in proportion to their richness in nitrogen, but 
when the percentage of it w^as higher than a eeriain normal 
amount, indicating relative succulence and immaturity, they were 
positively injurious to tlie animals. So marked w*as the variation 
of result according to the condition of maturity or otherwise of 
of the foods employed, tliat, when reviewing the results of the 
experiments whicli had up to that time been conducted, in a 
paper read befi>re this Section of the British Association at the 
lielfast meeting in 1852 (and which was published in full in the 
annual volume®), we slated that the mode of estimating the 
amount of proteine compounds by multiplying the percentage of 
nitrogen by 6*3 was far from accurate, especially whan applied 
to succulent vegetable foods, and that the mdividual compounds 
ought to be determinetl. The Rothamsted laboratory staff was 
however much smaller then than it is now, and with the pressure of 
many other subjects upon ns, it was at that time quite impossible 
to fallow up the inquiry in that direction. 

It b indeed only within the last ten years or so that the ques- 
tion has been taken up at all systematically ; but wc are already 
indebted to E, Schulze, A. Urick, Church, Sachsse, Maercker, 
Kellner, Vinef-, Emraerling, and others, for important results 
relating to it. 

Our knowledge in regard to the subject is however still very 
imperfect. But it is in progrc.ss of investigation from two dis- 
tinctly different points of view— from that of the vegetable 
physiologist and mat of the agricultural cbeaust. The vegetable 
phyxioic^ist seeks to trace the changes that occur in the ger- 
mination of the seed, and during the aubse<iuent life -history of 
the plant, to the production of seed again. The agricultural 

* Oiiealng Address in Section B (Chemical Science), at the Swansea 
meetirta of the British Association, by J. H. Gilbert, Fh.D., F.R.S., 
V.B.C.S., F.l* S., PmskJent of the Section. Continued from p. 499. 
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chemist takes the vaifious vegetable products in the condition in 
which they ere used on the form, or sold from it. And as a 
very large projx^riion of what is grown, such as grass, hay, roots, 
tubers, and various green crops, ore not matured production#, it 
comes to be a matter of great importaiKC to consider whether or 
not any large proportion of the nitrogenous contents of such 
products is in such condition as not to be of avail to the animals j 
which consume them in their food ? 1 

We cannot say that the whole of the nitrogen in the seeds 
with which we hive to deal exists os albuminoids. But we may ^ 
safely assume that the nearer they approach to perfect ripeness 1 
the less of non-albuminoid nitrogenous matters will they con- | 
tain 5 and in the case of the cereal grains at any rate, it is pro- ' 
bable that if really perfectly ripe they will contain very nearly 
the whole of their nitrogen as albuminoids. With regard to 
some leguminous and other seeds, which contain peculiar nitro- 
genous bodies, the range may however be wider. 

But whatever the condition of the nitre^enous bodies in the 
seeds we grow or sow, with germination begins a material 
change, Albuminoids are tramformed into peptones, or pep- 
tone-like bodies, or degraded into various auiido- or -other 
compounds. Such change into more soluble and more diHu- 
sible bodies is, it is to be supposed, essential to their free 
migration, and to their subserviency to the purposes of growth. 
In the case of the germination, especially of some leguminous 
seeds, asparagine has been found to be a very prominent product 
of such degradation of the albuminoids ; but it would seem that 
this disappears as the green parts are developed. But now the 
plant begins to receive supplies of nitrogen from the soil, as 
nitrates or ammonia, and it would seem that amides constitute a 
considerable proportion of the produced nitrogenous bodies, 
apparently as an intermediate stage in the formation of albu- 
minoids, At any rate, such bodies are found to exist largely in 
the immature plant ; whilst the amount of them diminishes as 
the plant, or its various parts, approach to maturity. 

But not only have wc thus, in unripened vegetable productions, 
a greatff or less, and sometimes a very large, proportion of the 
nitrogenous bodies formed within the plant, existing as amido- 
compounds, but we may have a large amount existing in the 
juices as nitric acid, and some as ammonia, &c. Thus, E, 
Schulze detwmined the nitric acid in various *‘rootsj” and he 
found that, in some mangels, more than one- third of the total 
nitrogen existed in that form, and about onc-tenth as much as 
ammonia. In a considerable series at Rothamsted, wt have 
found an extremely variable proportion existing as nitric acid, 
according to the size, succulence, or degree of maturity, of the 
roots ; the amount being, as a rule, the least with the ripest and 
less highly nitrogenous roots, and the most with the most succulent, 
unripe, and highly nitrogenous ones. In some cases it reached as 
much as from 20 to nearly 30 per cent, of the total nitrogen. In 
many other immature vegetable products nitric acid and ammonia 
have been found ; but, so far as I remember, in none in anything 
like so large a proportion as in the so called ** root-crops,” 
especially mangels. In many, how ever, the quantity appears to 
be immaterial ; and it is remarkable that whilst there is so much 
in the “roots,” little or imne is found in potatoes. 

No wonder that, in the experiments already referred to, we 
found the feeding result to be the worse the more succulent and 
immature the roots, and the higher their percentage of nitrogen, 
accordingly. 

But it is to the* difference in amount of the albuminoid bodies 
themselves, in different degcrlplions of vegetable produce, that I 
wish specially to direct attention, making, however, some 
reference to what is known of the proportion of the nitrogen 
existing as amido-compouuds. 

In some mangels E. Schulze found only from about 20 to 22 
per cent, of their total nitrogen to exist as insoluble and soluble 
albumin. But he found in one case 32*5, and in the other 40*8 
jier cent, of the total nitrogen as amides. In a large series of 
determinations at Rothamsted, by Churches method, wt found a 
variation of from under 20 to over 40 per cent, of the total 
nitrogen of mangels to exist as albuminoids ; or, in other words, 
from nearly 60 to over 80 per cent, of it in the nou-albummoid 
condition. 

In potatoes Schulze found from under 50 to 65 per cent of 
the total nitrogen as soluble and insoluble albumin, and from 
277 to 49*1 per cent, as neutral and acid amides. In a series of 
potatoes grown at Rothamsted, under very various "conditions as 
to mmiuripgj^and in two different seasons, we found the nitrogen 
0# albuminoids to range from liltlc over 50 to more than 71 


per cent. t>i the total nitrogen, leaving, of course, from less than 
30 to nearly 5^ per cent, to be accounted for in other ways. 

Kellitec the amount of nitrogen as albuminoids, 

and as amido -compounds, in a considerable series of green foods, 
both leguminoliB and ^mineous, cut at different stages of their 
growth. The proportion of the total nitrogen not as albuminoids 
was, upon the whole, greater in the legumlnoste than In the 
gramlncie. In, both, however, the proportion as albuminoids 
increased as the plants opproached to maturity. The proportion 
as albuminoids was in all these products very much larger than 
in roots, and generally larger than in potatoes. In the case of 
first-crop meadow-hay we found in the separated gramineous 
herbage 76*4, in the leguminous herbage 82, and in the miscel- 
laneous herbage So '3 per cent, of the nitrogen as albuminoids ; 
and in the second crop 86*2 per cent, in the gramineous, 88*3 

£ cr cent, in the leguminous, and 88 ‘i per cent, In the misceb 
ineous herbage. How far the higher proportion of the nitro^n 
as albuminoids in the second crops is to be taken as any indica- 
tion of the cliaracteristics of the autumn growth, or how far it is 
to be attributed to the accidental condition of the weather, may 
be a question. 

These illustrations are sufficient to give some idea of the range 
and proportion of the nitrogen in different feeding crops which 
docs not exist as albuminoids ; and they are sufficient to show 
that a very large proportion of the non-albuminoid matter exists 
as various amido- compounds. The question arises, therefore, 
whether these bodies contribute in any way to the nutrition of the 
animals which feed upon them? Wc have but little experi- 
mental evidence on this point. As green herbage is tlie natural 
food of many descriptions of animal, we might suppose that 
characteristic constituents of it would not be without some value 
ns food ; but the cultivated root crops are much more artificial 
productions, and it is in them that we find such a very large pro- 
portion of non- albuminoid nitrogen, With respect to some of 
the amido compounds, at any rate, direct experiments seem to 
show that they arc digested in the animal body, and increase the 
elimination of urea. Weiske and Schrodt found that rabbits 
receiving, as their only nitrogenous food, either asparagine or 
gelatin, wasted and died ; but a rabbit receiving both asparagine 
and gelatin increased in weight and survived to the end of the 
experiment, which lasted seventy-two days. From the results of 
other experiments made with sheep, they concluded that both 
asparagine and gelatin protect the albuminoids of the body from 
oxidation. 

These considerations lead me, in conclusion, to refer briefly, 
and I promise it shall l>e as briefly as is consistent with clearness, 
to the two very much disputed quesUons of (/te ori^n oftnuscular 
fowert and the sources of the fat of the animal body. These sub* 
lects Mr. Lawes and myself have frequently discussed elsewhere ; 
but as the controversy has assumed a new phase quite recently it 
seems desirable and appropriate that I should recur to it on the 
present occasion. 

With regard to the question of the sources in the food of the 
fat of the animal body, Liebig originally maintained that 
although fat might be formed from the nitrogenous compounds 
within tlie body, the main source of it in the herbivora was the 
carbohydrates. In hts later writings he sharply criticised the 
experiments and arguments of those who have maintained the 
formation of fat chiefly from the proteine compounds, but he at 
the same time seems to attach more importance to that source 
than he formerly did. He gives it as his opinion that the ques- 
tion cannot be settled by experiments with herbivora. He adds 
that what wc know with certainty is that, witli these animals, 
albuminates and carbohydrates work together to produce fat ; 
but whether the non -nitrogenous product, fat, has^ its origin in 
the albumin or in the carbohydrate he consdders it not easy to 
determine. 

At the time when vx commenced our experiments on the 
feeding of animals in 1847 the question whether the fat of the 
animals fed for human food was mainly derived from albuminoids 
or from carbohydrates hod been scarcely raised, pr at least it was 
not prominent. The jprestion then was rather-— whether the 
herbivora received their fat ready formed in their food, or 
whether it was produced within the body— the latter view being 
that which Liebig had so' forcibly urged, at the same time main- 
taining that at any rate its chief source was the carbohvdrafes. 
Accordingly our experiments were not speciaily arrant to de- 
tenmne whether or not the who)t of the fat product could or 
could not be derived from the albuminoids* 

For each description of animal, oxen, sheeps otul 
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IIS had been «atiibHshed by ootamon experience to be 
appropriate were aelected. The general plan of the experiments 
to plve to one set a fixed amoxmt of a recognised good food, 
containing Imown quantities of nitrogen, fatty matter, &c., to 
aitofher the same amount of anofther food, of difierent cha* 
raefers in these respects ; to other sets also fixed amounts of other 
foods in the same way i and then there was given to the whole 
series the same complementary food ad libitum. Or, to^one set 
was supplied a uniform food rich in nitrogen, and to others 
uniform foods poorer in nitrogen, and so on, in eaeli case ltd 
libiinm. 

It will l>e seen that in this way a great variety of dietaries was 
arranged, and it will be observed that in each case the animals 
themselves fixed their consumption according to the requirements 
of the system. 

As already indicated, the individual nitrogenous and non' 
nitrogenous compounds of the foods were not determined. As 
a rule, the constituents determined were — the total dry matter, 
the ash, the fatty matter, and the nitrogen ; from which last the 
amount of nitrogenous compound it might represent was calcu- 
lated by the usual factor. But, ns already said, the results so 
otitaincd wei*e only used with considerable reservation, especially 
in the cose of all immature vegetable produce. Nor was the 
crude fibre determined; but, as in the case of the estimated 
nitrogenous substance, when interpreting the result?, it was 
always considered whetlier or not the food contained much or 
little of probably indigestible woody matter. 

The animals being periodically weighed, we were thus able to 
calculate the amounts of the so -estimated nitrogenous substance, 
and of the total non-nitrogenous substance, including and ex- 
cluding fat, conmaied—for a ^iven live^vtdi^ht within a given 
time, and to produce a given amount of increase in Hve* 
"weight. 

Experiments were made with a large number of sheep and a 
large numl)cr of pigs. And, even without making allowance for 
the difTercut condition of the nitrogenous or of the non-nitro- 
genous constituents, in comparable foods, the results so uniformly 
indicated that, both the amount consumed by a given live- weight 
of animal within a given time, and that requited to produce a 
given amount of increase, were determined much more by the 
amount of the non-nitrogenous than by that of the nitrogenous 
constituents which the food supplied. And when allowance was 
made for the difierent condition of the nitrogenous constituents, 
and for the greater or leas amount of the non-nitrogenous ones 
which would probably be indigestible and effete, the indications 
were still more remaikable and conclusivci 

In very many cases the animals were slaughtered, and carefully 
examined as to whether the tendency of development had been 
more tliat of growth in frame and flesh, or in fatness. Here, 
again, the evidence was dear, that the tetodency.to growth in 
frame and flesh was favoured by a high proportion of nitrogen 
in the food, and that to the production of fiit by a high propor- 
tion of digestible non-nitrogenous constituents. 

In a few cases the actual amount of fat in the animals in the 
lean, and in the fat condition, was determined ; and the results 
admitted of no doubt whatever that a very large proportion of 
the stored-up fat could not have been derived from the fatty 
matter of the food, and must have been produced within the 
body. 

So decisive and consUtent were the very numerous and very 
varied results in r^ard to these points, that we liad no hesitation 
itt concluding — ^not only that much of the fat stored up was pro- 
duced within the body, but that the source of much, at any rate, 
of the produced fat muirt have been the non-nltrogeitous con- 
stituents of the food“ltt other words, the earbohydrates. 

As already stated, however, as the question whether the source 
of the produced fat was the proteine compounds or the carbo- 
hydrates was not then prominent, we had not so arranged the 
experiments as to obtain the largest possible increase in mt with • 
the smallest possible supply of nit^enous compounds in the 
foody nor did we then even oalmUote whether or not tliere was 
aufl&detrt nitrogenous matter consutnod' to be the source of ae 
Wh(de ofthO'lht jttoduced. 

hideed, wMdted until, at a 

wwettng^Of ttife Congitts of Agrlcdltiinil Chem^ h^d at Munich 
in rd 65 toiduch f happened to he prwem), l¥of. Voit from 
the reottks of eup^entt made in Bettdmfer*s r^ratton 
apj^mtns with doge Ihd on fiedb, : 

let mutt have been produeed^^^ f^ sabstoHce^ 

-and IhM iMs pmbahly the oldef; if sottroe of 


the fat, even of herbivora—an opiuioit which he subsequently 
urged much more po;otively. 

In tlie dhfcussioii which followed the reading of Pjof. Voit's 
pa^, Baron Liebig forcibly called in question his conclusions ; 
maintaining not only that it was iDadmisslble to form conclttsions 
on such a point in regard to herblvora, from the results of expe- 
riments made with carnivora, but also that direct quantitative 
results Obtained with herbivorous animals had afforded apparently 
conclusive evidence in favour of the opposite .view. 

Voit*s piqjer excited Considerable controversy, in which Mr. 
Lawes and myself joined. We maintained that experiments to 
determine such a question should be made not with carnivora or 
omnivora fed on flesh, but with heAivOra fed on their appropriate 
fattening food, and on such herbiVOra as common experience 
showed to be pre-eminently fat -producers. We pointed out^ 
that the pig comprised, for a given live-weight, a comparatively 
small proportion of alimentary organs and contents ; that, com- 
pared with that of the ruminants, his food was of a high character, 
yielding, for a given weight of it, much more total increase, 
much more fat, and much less necessarily effete matter ; that, in 
proportion to his weight, he consumes a larger amount of food, 
and yields a lar^r amount, both of total increase and of fat, 
within a given time ; and, lastly, that he contains a larger pro- 
portion of fat, both in a given live-weight and in his increase 
whilst fattening. 

It is obvious that with these characteristics there is much less 
probable range of error in calculating the amount and the com- 
position of the increase in live- weight in relation to the amount 
and composition of the food consumed, than in the case of 
ruminants ; and that therefore the pig is .very much more appro- 
priate for the purpose of experiments to deteniiine the sources 
ill its food of the fat it produces. 

Accordingly w'c calculated a number of our early experiments 
made with pigs, to determine whether or not tlie nitrogenous 
substance they consumed was sufficient for the formation of the 
fat they produced. For simplicity of illustration, and to give 
every possible advantage to the view that nitrogenous substance 
might nave been the source of the pi-oduced fat, we assumed the 
whole of the crude fat of the food to have l^een stored up in the 
animal— thus estimating a minimum amount to be produced, 
Then a^ain we supposed the whole of the nitrogenous substance 
of the food to be perfectly digested, and to become available for 
the jiurposcs of the system, I.astly, after deducting the amouht 
of nitrogenous substance estimated to be stored up as such, the 
whole of the remainder was reckoned to be so broken up that 
no other carbon-compounds than fat and urea would be 
produced. 

The result was that, even adopting these inadmisrible assump- 
tions in all the cases in which, according to common experience, 
the food was admittedly the most appropriate for the rattening 
of the animal, the calculation showed that a large amount <3 
fat had been produced which could not have been derived from 
the nitrogenous substance of the food, and must therefore have 
had its source in the carbohydrates. Such a result is moreover 
entirely accordant with exjierience in practical feeding. 

Reviewing the whole subject in great detail in 1869, Prof. 
Voit refers to these results and calctSations. He confesses that 
lie has not been able to get a general view of the experiments 
from the mass of figures recorded, and from his comments he 
shows that he has on some points misunderstood them. He 
admits, however, that as the f^res stand, it would appear that 
fat had, in some instances, been derived from tlie carbonydrates. 
Still, he saye, he cannot ^low himself to consider that a trans* 
formation of carbohydrittes into fat has thus been proved. 

Prof. Emil von Wolff again in hU ''I^andwirthschaftUche 
FUttenmgslehre,^’ referring to the same experiments, admits that 
they are almost incomprehenrible unless we assume the direct 
ooncurrenoe of the carbohydrates in the formation of fat. He 
nevertheless seems to consider that evidence of the kind in 
question is ineondusive ; and be suggests that experiments with 
pigs shOUW be m^e in a respitatioti apparatus to determine the 
•point.’' ’'■■■■ ■ 

Mr. Lawes and myself entertained, howetcr, the Utmost 
confidence ttmt the questiott was of easy settlement wHhOut any 
such appaiutus, provide otdy suitable animals and suitabk 
foods were sduAed. I, accordinM;^ gave a paper on the 
xubjf^bt in the SeetioH fUt LandwmMemft^ uiid Agfkul^^ 
ChtnHit tit the NUturforschei* Vetsammfoug; he^ at IfumbUtg 

**gta ihe Sdirccs «f ffie Fat of , the Anhual 
Becembw, r«C6. .:4V . ■ ..T 
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ia 1876.^ The points which I particularly Insisted upon were— showed that orie animal, or ohe set Of animals, might consume 
that the pig should be the subject of experiment ; that he should two or three times as much mtfogenous substance in pf<^?ortlo» 
bo allowed to take oa much as he would eat of his most appro- to a gived live-weight within a given time as others in precisely 
priate fiittening food, so that his increase, and the fat he comparable conditions as to rest or exercise. It was further 
Swduoed, should bear as large a proportion as possible to his proved that thw did not store up nitrogenous subsUuce at all ta 
weight, to the total food, and to the total nitrogenous substance proportion to tne greater or less amount of it supplied m the 
consumed. Finally, it was maintained that, if these conditions, food, but that the excess reappeared In the liquid and solid 
were observed and the constituents ot the food determined, and matters voided. 

those of the increase of the animal estimated according to recog- So striking were these results, that we were led - to .turn our 
nised method?, the results could not fail to be perfectly conclusive attention to human dietaries, and also to a consideration of the 
without the intervention cither of a respiration apparatus or of management of the animal body undergoing somewhat excessive 
the analysis of the solid and liquid matters voided. labour, as, for instance, the hunter, the racer, the cab-horse, and 

Results so obtained were adiiccd in proof of the correctness the foxhound, and also pugilists and runners. Slated in a vdry 
of the conclusions arrived at. We at the same time admitted few word?, the conclusion at which we arrived from these in- 
that although, for reasons indicated, we had always assumed that quiries (which were summarised in our paper given at Belfast ia 
fat was formed from the carbohydrates in the case of ruminants 1852) was, Ihit unless the system were overtaxed, the demand 
as well as of i>igs, yet, as in our experiments with those animals induced by an increased exercise of force was more charoc- 
wc had supplied too lar^e amounts of ready-formed fat, or of tensed by an increased requirement for the more specially 
nitrogenous matter, or of both, it could not be shown so con- respiratory, than for the nitrogenous, constituents of food, 
cittsively, by the same mode of calculation in their case as in that Soon afterwards, in 1854, wc found by direct experiments 
<^f plfpi* animals in exactly equal conditions os to exercise, both 

In the discussion which followed, Prof. Ilenneberg agreed being in fact at rest, that the amount of urea passed by one 
that it seemed probable that fat could be formed from the carl>o- feeding on highly nitrogenous food was more than twice as great 
hydrates in the case of pig«. In the case of experiments wijh as that fed on a food comparatively poor in nitrogen, 
other animals, however, the amount of fat produced was too It was clear therefore tliat the rule which had been laid down 
nearly balanced by the amount of fat and albuminous matters by Liebig, and which has been assumed to be correct by so many 
available, to afford conclusive evidence on the point. writers, even up to the present time, did not hold good-*namely, that 

Quite recently Prof. Emil von Wolff {Land^virthschaftlkhe “ The sum of the mechanical effects produced in two individuals 
yakrbticher. Band viii. 1879, Supplement) has applied the same in the same temperature is proportional to the amount of nitrogen 
mode of calculation to results obtained by himself with pigs in their urine ; ^vhether the mechanical force has been employed 
some years ago. He concluded that the whole of the body fat in voluntary or involuntary motions, whether it has been con- 
could not have been formed without the direct co-operation <5f sumed by the limbs or by the heart and other viscera** — ^unless, 
the carbohydrates of the food. But what is of greater intcre.st indeed, as has been assumed by some experimenter?, there is, 
still is that he also calculated in the same way the results of some with increased nitrogen in the food, an increased amount of 
then quite recent experiments of Hennebcrg,. Kern, and Watten- mechanical force employed in the ** involuntary motions** 
berg, with sheep. He thus found that, even including the whole sufficient to account for the increased amount of urea voided, 
of the estimated amides with the albumin, there must have been /Phe question remained In this condition until i860, when 
a considerable production of fat from the carbohydrates ; and, Bischoff and Voit published the results of a long series of ex- 
excluding the amides, the amount reckoned to be derived from perimenls made with a dog. They found that, even when the 
the carbohydrates was of course much greater. animal was kept at rest, the amount of urea voided varied 

I will only add, on thk point, that on recalculating some of closely in proportion to the variation in the rainount of nitroge- 

our early results with sheep, which did not afford sufficiently nous substance given in the food— a fact which they explained 
conclusive evidence when the whole of the nitrogen of the food pn the assumption that there must have been a corresponding 
was reckoned as albumin, show a veiy considerable formation of increase in the force exercised in the conduct of the actions 
fat from the carbohydrates if deduction be made for the probable proceeding within the body itself in connection with the disposal 
amount of non-albuminoid nitrogenous matter of the food. of the increased amount of nitrogenous substance consumed. 

We have now, then, the two agricultural chemists of perhaps Subsequently, however, they found that the amount of urea 
the highest authority, both as experimenters and writers on this passed by the animal was, with equal conditions as to food, &c., 
subject on the^ continent, giving in their adhesion to the view, no greater when he was subiected to labour than when at rest ; 
that the fat of the herbivora, which wc feed for human food, whilst, on the other hand, the carbonic acid evolved was much 
may be, and prol>ably is, largely produced from the carbo- increased by such exercise, 'fhey accordingly somewhat modified 
hydrates. 1 dare say, however, that some physiologists will not their views. 

change their view until Voit gives them sanction by changing In 1866 appeared a paper by Professors Kick and Wislicenus, 

his, which, so far as I know, he has not yet done. giving the results obtained in a mountain ascent They found 

The question which has been currently entitled that of ** The Inat practically the amount of urea voided was scarcely increased 
Origin of Muscular Power,** or ‘*’nie Sources of Muscular by tne labour thus undertaken. Prof. Fronklancf gave an 
Power,** has also been the subject of much investigation, and of account of these experiments in a lecture at the Royal Institution 
much conflict of opinion, since the first publication of Liebig*s in the same year ; and he subsequently followed up the subject 
views respecting it in 1842. by an investigation of the heat developed in the combustion of 

As I have already pointed out, he then maintained that the various articles of food, applying the results in illustration of the 
amount of muscular tissue transformed, the amount of nitro- phenomena of the exercise of force, 

genous substance oxidated, was the measure of the force generated Lastly, Kellner has made some very interesting experiments 
xn the body. He accordingly concluded tliat the requirement for with a horse at Hohenheim, the results of which were published 
tlie nitrogenous constituents of food would be increased in pro« last year. In one series die experiment was divided into five 
portion to the increase of the force ex^iended. In his more periods, the same food being given throughout ; but the animal 
recent writing on the subject, he freely criticises those who take accomplish^ different distances, and drew diflerent weights, the 
an opposite Wew. He nevertheless grants that the secretion of dra^ht being measured by a horse-dynamometer. The chants 
urea xs not a measure of the force exerted ; but, on the other in live-weight, the amount of water drunk, the temperature, the 
hand, he does not commit himself to the admission that the amount of matters voided, and their contents in nitrogen, were 
oxidation of the carbohydrates is a source of muscular power. also determined. 

The results of our own early and very numerous feeding expe- The result was that with only moderate labour there was no 
riments were, as has been said, extremely accordant in wowing marked increase in the nitrogen eliminated in the nrine ; but 
that, provided the nitrogenous constituents in the food were not that with excessive labour the animal lost weight and eliminated 
below a certain rather limited amount, i; was the quantity of the ntore nitre^^. Kellner concluded, accordingly, that, under certain 
digestible and avmlable non-nitre^nous constituents, and not circuinstimcM, muscnlar action can increase the transfonnatioii 
that of the nitrogenous substance, that determined—both the of albumin in the (^anlsm in a direct way ; but that, neverthe^ 
amount fonsuffud fy a given iwe^weight mthin a given Hme^ and less, in the first line is the oxidation of the non-nitrogetm matters 
the amount of increase in live vmght pvduced^ They also ---carbohydrates and fat, i»xt comes Ux requidtiqn the circttUUoaf 

>ubttu« of th.t eommunicMioB i. givn h> th. Jminut <if «na finaU/ the wgan-ribumin U atteefcad. 

Anatomy and vol id. pan iv. In reference to these condosions from the most reoent experl* 
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nmts relating to ttjie aul>j«ct» wt-may wiod up this brief historical fandameat^ substance of life ; and cuiuplicated this must be. to 


exercise of muscular power there was, with increased requirement 
for respirable material, probably no increased production and 
voidance of uita, unless, owing to excess of nitrogenous matter 
in the food, or a deficiency of available non-nitrogenous sub- 
stance, or diseased action, the nitrogenous constituents of the 
fluids or srolids of the body were drawn upon in an abnormal 
degree for the supply of rc^irable material/* 

In conclusion, although l fully agree with Volt, Zuutz, Wolff, 
and others, that Uierc still remains much for both Chemistry and 
Physiology to settle in connection with these two questions of 
** The Sources of the Fat of the Animal Body *’ and ** The Origin 
of Muscular Power,'* yet I think w^e may congratulate ourselves 
on the re-establishment of the true faith in regard to them, so far 
at least as the most important practical points are concerned. 

THE GERMAN ASSOCIATION 
'T'HF fifty-third confess of the Association of German Natu- 
ralists and Physicians has been held at l^anzig during the 
post week. At the first general meeting on Saturday, Septem- 
ber t8, lir. H. Abegg, who fdled the post of president, in a 
brief speech of welcome to his colleagues expressed his pleasure 
at finding that the congress was ao numerously attended. There 
had been fears that Danzig, owing partly to its somewhat isolated 
pMition, would have kept many from visiting it who would other- 
wise have cojnc, had the point of meeting been fixed in a more 
' southerly jxirt of Germany. But the.<e fears were wholly ground- 
less ; from far ajiid near he was rejoiced to see additions to their 
body ; and to all and each of his esteemed colleagues he liade 
hearty welcome, 

Herr von Ernsthausen, Prof. } 3 uil, and the Cldef Burgomaster 
of Danzig, also gave short addresses, in which they confirmed 
the sentiments of the President, 

So far as the reports in the admirable Taj^ihlatt go, the 
following are some of the principal papers and led arcs ~ 

The first paper read was by Prof. Hermann Cohn of Breslau, 
^*On Writing, Type, and the Increase of Shortsightedness/' 
Myopia, i.e.^ shortsightedness, or the inability to distinguish 
objects at a distance, was, as he said, rarely or never born with 
tbe subject : it is generally inti need by an injurious method of 
study whicn strains the eye during childhood. In 1865 the 
Professor began to collect statistics such as the schools in his 
own native town offered to him, and from these he was able to 
establish the following facts 

1. That cases of shortsightedness occur rarely in village 
schools ; their frequency increases in proportitm to the demand 
made upon the eye in nighcr schools and colleges ; so that in 
gymnasia myopia is most prevalent. 

2. That the number of shortsiglded scholars in all schools 
and colleges Increases in proportion as one examines the higher 
grades or classes. 

3. I'hat the average of myopia increases from clas^ to class ; 
!>., those who are shortsightedf become more and more so. 

These conclusions have since met with universal confirmation. 
Among the causes which tend to increase the malady, the Pro- 
fessor specified school-desks constructed regardless of hygienic 
principles, lesson-books of which the typogi*aphy is cramped and 
indistinct, and badly and insufficiently lighted schoolrooms. 
All these as they now existed were more or loss unsatisfactory, 
and could bear alteration with perceptible benefit to the scholar. 
Btdeed to make reforms in this direction was, as he showed, the 
duty of the State ; and he hoped that a Government commhsion 
aailght ere long be appointed to regulate the construction of 
school-desks, the type^aphy of lesson- books, and the lighting 
of class-roomsi By this means tlie evil which was so rapidly 
increasing might be met, and the percentage of shortsightedness 
thereby reduced to a for lower mmimum than v^as at present the 
case. 

The next address was given by Prof, Eduard Strasburger of 
tena, **On the History and the present SUtc of the Cell 
Theory/’ Having fetched at some length the growth and the 
development of this theory, the learned professor remarked in 
ooncUtsion i— 

“The results of research into cell-structare are well adapted 
teach us a great deal about the complicated nature of the 
* Food in Us rdotkms to various erigtories of dw animal body.— PM 
JMy, 


produce such a series of phenomena in constant succession, we 
have mer^y to accustom ourselves to regard proto pla^fu, not as 
a simple substance, but, on the contrary, as a highly organised 
body, or we have otherwdsc no means of explaining the pheno- 
mena of life, It is at any rate a fact that a lump of protoplasm, 
the ovuim is capable, after union with another particle of proto- 
plasm, of reproducing the entire parent organism in its compli- 
cated structure. That the properties of an egg arc not essentially 
different from those of otner protoplasm,^ but that rather only 
one part of the protoplasm in the egg Is sj^cially suited for 
reproduction is proved by the fact that other masses of pro- 
toplasm in the organism become often capable of reproducing 
it m a perfect form. The behaviour of Be^nia leaves is specially 
striking ; and I therefore submit a specimen of them to you. 
It is w'ell known that new plants are engendered from such 
leaves. Microscopical investigation shows us that in these leaves 
there are separate epidermal cells which r^roduce the whole 
plant ; the protoplasm of a single such cell affords, therefore, the 
basis for an entirely new organism. Thus the process does not 
differ in principle from the formation of a germ from the egg, 

“ The attributing of all the functions of life to protoplasm is 
to lie looked upon as a great advance in science ; although it is 
impossible for us, so far, even to form hypotheses with regard to 
the forces which arc at work in the protoplasm. It w ill be the 
task of the future to throw light upon this side of the question. 
Shall we ever be able to gain a deeper insight into the final, the 
invariable causes of life? At the present it were futile to 
attempt this. The progress which science has made in the last 
ten years, often yidding quite unexpected results, leads us to 
hope for yet further advance ; and in file seeking for know- 
I kdge, rather than in its final acquisition, it is that our highest 
pleasure lies,” 

In the sectional sitting for Mathematics and Astronomy held 
on the following Monday, September 20, Ilircctor B, Ohlert 
read a paper “ On the Rapid M otion of the inner Moon of Mars 
in the light of Laplace’s Theory.” lie pointed out that the 
fact that the inner moon of Mara passes round the planet in a 
far shorter time than the latter needs for rotation on its own axis 
would seem to be in contradiction to the hypothesis of I.aplace 
on the origin of our planetary system. The lecturer further 
showed that there was nothing very remarkable ih the rapidiiy 
of tJie motion of this moottf which, owing to the slight distance 
from Mars, was wholly in agreement with the third law of 
Kepler ; but rather that an explanation was needed of the stem 
axial motion of the planet itself and similarly of the other planets 
And hereupon Prof. Ohlert adduced proofs from which, accord- 
ing to his view, and in conformity with |the assumption of La- 
place, the rapidity of the axial motion of the planets in the final 
period of their formation would of necessity become tliminished. 

Dr, Franz then followed with a paper “ On the Observation 
of Double- Stars made at the Konigsberg Observatory, and on 
certain iVcuUaritics of the Konigsberg heUometer.” 

The Section for Anthropology and Prehistoric Research held 
a sitting on the same day, with Dr. Stieda in the chair. Dr. 
Anger of Elbiiig exhibited a rich collection of anthropological 
siHicimens, chiefly illustrating the antiquity of the district. 

In the Botanical Section Prof, BaU read a valuable paper 
“ On Underground Fungi,” in which he stated that the several 
species and varieties of these in Germany must certainly exceed 
the usually accepted number. 

Prof. Moebius of Kiel, in the Section for Zoology and Com* 
parative Anatomy, read (also on the same day) au interesting 
monograph “ On the Importance of the Foramiuifera for the 
Doctrine of Descent.” 

He began by quoting Dr. Carpenter's view that the genera and 
species of the Foraminifera cannot be determined after the usual 
method, but that the only natural classification of the great ma^ 
of different forms is to arrange them in accordance with their 
degree of relationship. Prof, Moebius himself had come to the 
conclusion l^om his researches among the Foraminifera which he 
had collected in Mauritius in 1874 that the repeatedly occurring 
I peculiarities amo^ tire Foraminifera may serve and must serve 
us in forming an idea of their nature and zoological ]^x>sitioD* ^ 

The sarcooe of the Foraminifera behaves with regard to the 
formation of the skeleton and shell just as does the protoplasm 
of the eggs of the Metazoa to the formation of the gerins and of 
all otigans proceeding from them. Like the protoj^ssm of the 
egg, it possesses a quite definite and hereditary capacity for self- 
development. 
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As cofttottatoiy of Darwin^a theory of desoent, they possciw a 
value neithcf gprcater nor less than that of all other animal 
classes* The lecturer’s forthcoming work on the Forawinlfera <rf 
Mauritius will contain much detailed evidence in support of his 
views* 

In the discussion which followed, Herr Wacker s^gested tlmt 
the point of difference between Carpenter ami Moebius lay in the 
fact that Carpenter had regard to the sarcode rather than to the 
skeleton, to which latter Moebius attached the greater import- 
ance. 

The second paper was given by Dr. Gabriel, whose subject 
was ** The Classification of the Gregarino;.’* He objected to 
Stein's classification, hitherto the sole and nndiaputed one, on 
the grounds that it no longer fully represented the existing state 
of our knowledge. This view he w'as able to support, which he 
did at some length, and submitted to his hewers a new cla'isifica- 
tion of his own. 

In the Section for Anatomy and Physiology Prof. Tauber of 
T(am lectured ujx>n “Two New Annesthetics/’ with which he 
nati experimented upon frogs, rabbits, and dogs. Both anaes- 
thetics produced a scarcely appreciable change in the pulse and 
respiration, on which account they mi^ht be of great value for 
surgery. And in demonstration of their action Dr. Tauber pro- 
ceeded to experiment upon a pigeon and a rabbit. 

On Tuesday, Scpteuiber 21, at the second general sitting, 
Prof. Moebius of Kiel read a paper “On the Food of Marme 
Animals." In the sea therefore is generated by far the gi-eatcr 
number of animal type^, and these again in quantity and in bulk 
arc throughout regulated by the existing supply of nourishment. 
This in its turn depends upon the organic matter of plants, 
which in the sea also supply nourishment to its inhabitants. In 
our own seas, the North 8ea and the Baltic, marine grasses are 
discoverable near the coast, while twenty to fifty metres lower 
are other kinds of plants ; deeper still, if wc search, we shall 
find few or none. Loose strips of plants that have been torn 
away from their roots have been brought up from a depth of 
gome hundred metres ; in the Baltic and the North Sea these 
form a dark, soft, spongy mass. Nothing living is visible in 
this if placed in a tub ; but if strained through a sieve, tiny 
mussels, snails, and Crustacea become visible. In the depths of 
the sea-mud liniu||; the bottom are countless worms, mussels, and 
little animals which feed upon the spongy mass. Flounders 
and other fish penetrate into these mud-depths and devour the 
animals that are there. Where the sea -hot tom however is 
formed of soft clay, nothing beyond a few worms here and there 
w'iJl be found. Thus in the deeper portions of the Mediterra- 
nean, otherwise so rich in animal life, nothing at all is discover- 
able, The Professor in the course of his remarks went on to 
show that tJie supply of itnurishment to the inhabitants of the 
sea was now and would he hereafter undiininished } and thus 
that the propagation of animal life in the sea would continue 
unchecked, so Tong as the mighty ocean itself should last. 


SCIENTIFIC SERIALS 
(U VAcademie Koyale dis Scienas {de Bel^ique)^ No. 7. 
-—A Hyperoodou captured on the strand at flillion (C6tea-du- 
Nord, France) in December, 1879, by M. van Beneden.—On 
Mystioetes with sliort tins, from the sands in the neighbourhood 
of Antwerp, by the same. — On determination of albuminoid 
substances of the blood seinxm by circumpolarisation (modified 
method of Hoppe Seyler), by M. Fredericq. — Contribution to a 
study of the roh of insects in the poUiuisation of hetjerostylous 
flowers {Primula elaHor\ by Mr. MacLeod. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, September 20, — M. WurU in the 
chair. — The following papers were read ;^On the odours 
of Paris, by M. Sainte-Claire Deville. He analysed some of 
the moist black earth exposed in a trench in the Rue St. Jacques. 
The amount of salts in the impregnating liquid indicates con- 
siderable concentration (whicli con be easily explained)* The 
dust from horses' shoes and from wheels of vehicles is thought 
to be the origin of sulphides and protoxide of iron, and of .the 
dark coloration. The escape of gM, estimated at about a tenth 
of the gas circulating in the j^pes, furnishes part of the Mdphur# 
the catbonatetl hydrogen and the coal-tar which abounds, ' 
Through this , escape the sub-soil is rendered wholesome (in , 1 
the author's opinion}, and cannot exhale any dangerous odour* j 
There is a slight smell of sulphuretted hydrogen (not worse than i 


that froih sulpbttfOtts mineral waters), and a smell of healdsy 
empyreumatic preduet^ Tchihatchef presented a work 

of nis on Spam^ Algeria, and Tunis, but treating diiefly of 
Algeria. Such questions as the tnaterial and morsi results of 
the annexation to France^ the mode of action of the new 
administrative and social institution:;, the assimilation of the 
Arab and the Christian elements, &c., are treated } the author 
has also studied the geology and botany of the country.^Ob- 
servations of the new planet Coggia (287) at the Paris Observa- 
tory (equatorial of the western tower), by M, Bigourdan.-f- 
On a new experiment for showing the direction of the rotation 
communicated by bodies to polarised light, by M. Govi. A 
pure spectrum is produced witu rectilineariy polarised light, and 
a plate of rock crystal is interposed, giving a dark baud ; also an 
analyser. 7 he spectrum and analyser have a joint movement of 
rotation (one end of the spectrum being at the centre of the circle 
of which the spectrum represents the radius). The dark band 
moves along the spectrum (during rotation) one way or the other 
according to the nature of the quartz plate (dextrogyrous or 
hevogyrous). If the motion be sufficiently rapid for the impres- 
sion oji the eye to be continuous, one may trace out in space, or 
on a screen, opposite spirals. Curious variations arc obtained 
by interposing plates of mica, gy])sum, &c. — Study of telluric 
lines of the solar spectrum (Nice Observatory), by M. I'hollou. 
With liis powerful spectroscope, he has resolved the telluiic 
groups B, D, and a of Angstrom into their simple elements, 
separating these dements from each other, and from the other 
metallic lines. — On the liquefaction of ozone and on its colour in 
the gaseous state, by MM. Hautefeuilic and Chap puis. They 
passed some highly ozonised oxygen (prepared by their new process) 
into a Cailletet apparatus. From the first strokes of the piston 
the ^capillary tube apjHjared azure blue. With several atmo- 
spheres' pressure the gas became of an indigo blue, the mercury 
meniscus looking steel blue through it. Suddeti Ulceration from 
75 atm. produced a mist, indicating liquefaction (300 ntm, were 
neces.sary in the case of oxygen). Ozone is a Utile less easy to 
liquefy than carbonic acid. If the ozonised oxygen be not 
compressed slowly and in cold, the ozone is decomposed, giving 
a strong detonation and a yellowish flash. Thus the mixture 
contains an explosive gas,— On Brunton's tunnelling machine, 
by M, Biver. This gives an account of results with the machine 
as \ised in the lignite pits in the Fuveau Valley. It appears, 
utter alia, that of 51 horse-power of the motor only 12*4 was 
transmitted to the machine, 38*6 beuig lost. — Telescope with 
double action for pointing long-range guns, by M, de Broca. — 
On losses in manufacture of vinegar, by M. Garcin. 
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T^iE PLACE OF SCIENCE IN EDUCATION 

T here has been a great deal said and written on the 
subject of education during the past week. First 
of all' Weiiave the important address of Prof. Huxley at 
the opening of the Mason College, Birmingham, which we 
give in full on another page ; then there is the brief but 
significant address of Sir Stafford Northcote at Tiverton; 
and lastly, the summary of Sir Charles Reed of the ten 
years* work of the London School Board. All this has 
furiiishfed ample food for comment in the daily papers, 
and their misconceptions as to the real drift of Prof. 
Huxley’s address must be amusing to those who know 
what science really means, and what are the opinions held 
by reputable men of science as to what constitutes sound 
and complete education. With regard to the institution 
which has been so generously founded and handsomely 
endowed by Sir Josiah Mason at Birmingham, it should 
be remembered that there was no intention to start it as a 
university. Its founder has had to push his >vay through 
life, and notwithstanding the unusual success of his 
career, he confesses that he has but little faith in the rule- 
of-thumb method, which was often his only guide. At 
every step, he admits, he was hampered and hindered by 
the Want of scientific knowledge, by his ignorance of 
those exact methods, those laws and facts, which can only 
be satisfactorily acquired and utilised by a preliminary 
scientific training. Even at his advanced age the con- 
sciousness of this want is so strongly impressed upon 
him that, with true benevolence and rare generosity, he 
has founded the magnificent institution at Birmingham 
Which was opened last Friday, in order that succeed- 
ing generations of boys may have a chance of equipping 
themselves at the outset with those weapons of pre- 
cision, the want of which he who has fought successfully 
the bmtle of life had to deplore at every step. The 
Mason College at Birmingham is not a mere technical 
institute, as may be seen from our article in Nature, 
voL xkU. p. 514, in which the course of instruction pro- 
vided is Viesdribed. All •departments of science are 
provided for, as well as certain special applications of 
some of them; the great principles and facts of these 
sciences first, and their special application afterwards. 
Wisely also the founder has provided for instruction in 
the English, French, and German languages ; and even, 
as Prof. Max Muller stated in his brief but admirable 
address at the luncheon, for Greek and Latin. The deed 
of foundation makiea ample provision for the widening of 
the programme, the extension of the subjects taught, and 
the adaptation of the institution to the times. Special 
rdfemicse is made to art, which wMft no doubt be added. 
At the same time the founder excludes from his pro- 
gramme " mere literary education.^ It is, we suppose, 
this exception—which looking at the progmuame of the 
College; seems to us Uomewhat vic^e— that has led 
the (bily press to misconceive Prof. Huxley’s address | 
as a defenOe Of science aU a means of education, to the 
entire eaeiUsien of litOratftliie; H^y main- 

tains/as tve read hi» his other 

utterances on the ssbne poik, isi iS^td^ 
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have an education in only one aspect of things, then by 
all means let it be the scientific aspect ; on the other side 
he can educate himself at his leisure; whereas, as Sir 
Josiah Mason forcibly testifies, when, a man gets into the 
thick of the fight, it is all but impossible for hinyto make 
up for the want of scientific training in his youth. As a 
mental discipline and a means of culture science by itself 
is as good an implement as literature by itself, and 
probably a great deal better, as the former takes us into 
the very heart of nature in its widest sense, while the 
latter only deals with the outside of things. At the same 
time Prof, Huxley expressly states that exclusive training 
in either the one direction or the other is essentially lop- 
sided, and not to be encouraged ; that it is essential to 
the completeness of a man’s culture that it should have 
, an aesthetic and literary, as vi'cll as a scientific side ; and 
what other opinion could be held by one who himself 
seems familiar with " the best that has been said and 
thought” in all the languages of culture. We are much 
mistaken if Prof. Huxley would not endorse every word 
spoken by Prof, Max Miiller, on the necessity for the study 
of the science of man; the Science of thinking and of speak- 
ing, to a completely liberal education. The truth is 
that there is a widespread misconception as to 
science really means ; wc have been so long accustomed 
to apply the term to certain groups of concrete facts, that 
we forget that it may be applied, and indeed is dow 
frequently applied, to any branch of knowledge invest! - 
gaWd on the method which has been so fruitful in 
the study of physical phenomena. Science indeed 
is merely the counterpart of sentiment; each of them 
has its proper place, and each of them rs indispen- 
sable to the complete development of the human 
mind. To neglect tiaining on cither the one .side 
or the other must produce an imperfect, a lop-sided 
result ; but there is no reason wliy either should be 
neglected. Let the programme of elementary education 
only be developed in the direction so long advocated 
by Sir John Lubbock and those who think with him, 
and let the whole of the education of tlic country up 
to our colleges and universities be carried out on the 
same lines,, and every side of the human constitution 
and every aspect of human learning will have fair play. 
Prof. Huxley did wrell to defend science as a method of 
mental discipline certainly equal to the old and merely 
literary methods which so long prevailed at our uni- 
t versities, and which have been so abused ; but his address 
will be strangely misread if any idea of suppressing the old 
learning is attributed to him. It is interesting to notice 
that Sir Stafford Northcote, in his short address at 
Tiverton, followed the plan of that of Prof, Huxley, be- 
ginnit^ by strenuously advocating the spread of scientific 
education in the country as the only means by whidt we 
can be able to cope with our neighbours, and concluding 
by maintaining that it -would be a serious mistalce to sup- 
press literary training entirely. This is what we have al) 
along maint^dned. in these l^ges, and we are sure that 
Prof, Huxley is on our side. Science has liad A hard 
fight to obtain a place in the education of the country, 
and she has not yet obtained the place she is entitled to ; 
she will .only havie done so when m all 
institutions she holds a position of perfect equality along- 
side of the subjects which until recently tnonopolisfcd bur' 

A*A 



530 


NATUm 




schools and colleges, and we trust timt when another 
decade's work of the London or any other School Board has 
to be summarised, the so-called extra subjects will have 
become an integral part of the elementary education of 
the country. Such institutions as that opened at Birming- 
ham will greatly help on the cause of scientific education. 
The standard of teaching we are glad to see is high, the best 
science schools of the Continent being taken as models; 
and we trust the Mason College will never degenerate 
into a mere technical training-school. Under the liberal 
principles for its conduct laid down by the founder, it is 
capable of the widest development in every direction ; 
whether it may form the nucleus of a Birmingham Uni- 
versity remains to be seen. Its working will be watched 
with the greatest interest by all who have at heart the 
raising of the standard of education in the country. 


CHEMISTRY OF THE CARBON COMPOUNDS 

Elemenis of Chemistry. By William Allen Miller, M.D., 
&c. Revised and in great part re-written by Henry E. 
Armstrong, Ph.D., F.R.S., and Charles E. Groves, 
F,C.S. Part III, — Chemistry of Carbon Compoundsj 
or Organic Chemistry. Section 1 . —Hydrocarbons# 
Alcohols, Ethers, Aldehydes, and Paraffinoid Acids. 
Fifth edition. (London : Longmans, Green and Co., 
1880.) 

T he study of the laws governing the combinations of 
molecules containing carbon is of the very first 
importance to chemical science, inasmuch as this study so 
well illustrates and extends the general laws of molecular 
combinations, that is to say, the general laws of the 
science of chemistry. 

An almost innumerable array of facts concerning 
carbon compounds is to be found in the ordinary 
text-books ; papers in the chemical journals sometimes 
contain generalisations drawn from certain classes of those 
facts; the later supplements to Watts’s “Dictionary^' 
contain the more important of the comparatively recent 
generalisations ; but there has undoubtedly existed for 
some time among students of chemistry a wish for a text- 
book in which the leading facts concerning the com- 
pounds of carbon should be clearly stated, the general 
properties of, and general relation between groups of 
these bodies should be indicated, and summaries of the 
evidence in favour of or against the generally adopted 
structural formula: of the more important compounds 
should be presented to the student, in order that he might 
thus have in one text-book such a fair compendium of 
the present state of this branch of the science as should 
furnish him with suggestions for work, by showing him 
what is clearly known, where exact knowledge ceases, and 
where even analogy lends but little help. 

The first part of such a text-book English chemistry 
now possesses ; let us hope that the second part of this 
admirable book will soon follow, and be worthy of that 
now published. 

In their preface the editors— had we not better say at 
once the authors ? — write : ** Notwithstanding the extra- 
ordinary increase in the number of the carbon compounds, 
their study is gradually becoming simplified as the possi- 
bility is extended of arranging them in series and of 


giving a general description Of their chief properties 
applicable to all the members of the group.'* 

There can be no hesitatimi in saying that the authors* 
work— more than any other text-book in the English 
language— will aid the advance of this, the only true 
method, of studying Organic Chemistry. 

There are text-books of Organic Chemistry which tell 
the student that the structure of this or that compound *Ms 
represented by the following formula ^ ; this book follows 
another and a better plan : the authors give a succinct 
and clear sketch of the evidence for and against all 
important structural formulae, thus indicating the true 
value of these formulae as condensed statements of che- 
mical facts, and at the same time setting before the 
student examples of the application of the chemical 
method of inquiry. 

The general principles underlying the formation of 
so-called structural formula are adverted to in more than 
one place by the authors. 

These formulae are based on the laws of “atom- 
linking," which again are deductions from the theory 
of quantivalence or valency, itself an outcome of the 
application of chemical methods of inquiry to the mole- 
cular theoiy of matter. 

Although the volume before us is Part III. of a large 
work, the first part of which deals with chemical physics, 
it would nevertheless, we think, have been advisable to 
have given a brief sketch of the molecular theory of 
matter, and to have shortly stated — but more fully than 
is done on p, 42— -the evidence on which is based the 
(chemically) all-essential difference between atom and 
molecule. 

A little space might have been spared for an exposition 
of the laws of atom-linking, such as, but very much more 
condensed than, that in Lothar Meyer’s “Modemen 
Theoriecn.” 

In speaking of quantivalence, on p. 42, the authors do 
not explicitly state that it is the atoms of the elements 
which “are equivalent in combining or replacing power 
to one, ^two, three, four, five, or six monad atoms of 
hydrogen." Of course this is implied throughout the dis- 
cussion which follows, but students sometimes fail clearly 
to grasp the difference between the old chemistry, which 
attempted, but failed, to determine equivalent weights of 
elements, and the new, which is so largely based on the 
equivalency of groups of atoms of the elements. 

F rankland's “ bond " explanation of valency is sketched, 
but so long as we have no definite physical conception 
of what a “bond'* is, this explanation xeaUy explsdns 
nothing ; such an expression as “ two of the bonds neutral- 
ise each other'’ has no meaning, further than that the 
valency varies from a given numbw to two less than this 
number. 

The authors give some examples of compounds, which 
seem to show that the valency of certain elementaiy 
atoms may vary from an odd to an even number ; but 
they do not give examples which prove such a variation, 
MoClft and M0C4 5 WC 4 and WCI#; NO, NO* and 

The authors, probably wisely, do not very definitely 
express their opinion as to iht exaa tneanmg of a 
structural formula ; they sometimes appear to regard 
these formulae as real repreaentatioas of the rdative 
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mode ol arrangement of atoms in a molecule; sometimes 
only as condensed statements of facts of formation and 
decomposition. If the former view be adopted it becomes 
a question whether the structure represented by the 
formula is that of the molecule when unacted upon by 
the molecules of foreign bodies, or only when a certain 
disposition of its parts has been induced by the action of 
the molecules of another substance. 

Facts are certainly known which are best explained by 
supposing that a change of some kind precedes that 
process of complete molecular decomposition usually 
called a chemical reaction ; indeed almost the only 
feasible hypothesis of chemical action supposes that 
chemical change — that is, change among the parts of the 
molecule — may be proceeding without a permanent mole- 
cular decomposition taking place. In the section on 
“ Aldehydrols the authors apparently admit some such 
hypothesis as this ; they do not regard the non- isolation 
of a compound as proof of the non-existence of that com- 
pound; they explain processes of chemical change by 
supposing the existence of unstable molecular configura- 
tions intermediate between more stable and isolable 
configurations. 

Recent work in chemical physics appears to lend some 
countenance to the idea that structural formulae may 
roughly represent the configuration of molecules just 
previous to their passage into phases of ** absolute insta- 
bility” rather than their configuration when in phases 
which are themselves '‘absolutely stable.” 

Quite recently a distinct advance has been made in 
molecular theories by the recognition of what might be 
called aiemk inductioHi that is, the influence exerted 
by one part of a molecule in modifying the chemical 
function of another part, or other parts, of the same 
molecule. Illustrations of this “ orientation ” are to be 
found in the production of the substituted derivatives of 
benzene and of the phenols ; the generalisations made in 
these cases are clearly stated by the authors. 

A very valuable section on the Van^t Hof Le-Bel 
hypothesis of isomerism is to be found from pp. 983 to 
993, (I'hcre is evidently an omission of part of a sen- 
tence at the top of p. 993,) The authors suggest a slightly 
modified form of this hypothesis. The fundamental 
assumption is made in these hypotheses that chemical 
energy is entirely potential, and that it is wholly due to 
the arrangement of the parts of the molecules. It seems 
possible however that chemical energy may be partly 
potential and partly kinetic, and that if any means could 
be found for measuring the change of entropy as well as 
the change of total intrinsic energy of chemical systems 
in their passage from one standard state to another, some 
light might be thrown on the question of isomerism. 

In their general classification of carbon compounds the 
authors have adopted a scheme founded on the chemical 
function of these compounds ; they group together hydro- 
carbons, alcohols, aldehydes, dec. They do not fail to 
indicate how function is associated with « structure.*' 
But in each of these great groups of compounds a classi- 
fication founded more upon genetic relations is adopted ; 
they consider a group of hydrocarbons, then the haloid 
derivatives of these hydrocarbons, and so on» 

Most admlraMe tables are appended to all the more 
important groups ; the usefulness of these tables may be 


illustrated by reference to that on pp. 4SB'459> wherein 
the ethylic alcohols are arranged in homologous 
series* 

The acids are classified into various sub-groups, and 
the dependence of the function of the “ acid hyckogen 
on the "structure” of the other part of the molecule is 
indicated. 

In speaking of the higher aromatic or “ benzenoid ” 
hydrocarbons, the happy expression is used of a closed 
chain containing “ ioofisy* and it is pointed out that “ the 
formation of each new loop in the chain of carbon atoms 
tends to reduce the combining power by two units.” 

The proof (p. 399) that the carbon atoms in the olefines 
are not arranged in a closed chain is noteworthy, and 
may be taken as typical of the authors* method of dealing 
with such questions ; basing a generalisation on carefully 
collected facts, and then applying their generalisation 
boldly, but without dogmatism. 

The nomenclature of the work before us is much more 
self-consistent than that adopted in any other treatise on 
organic chemistry. Certain new names are introduced : 
thus, the bodies supposed to exist in aqueous solutions of 
many aldehydes— substances characterised by the groups 
CH(0H)3— are called aldehydrols. A systematic nomen- 
clature for the carbohydrates is proposed : those of the 
composition CoHi20fl have names ending in ose, glucose 
being the best known example of this class j those of the 
composition C12H2BO11, which like cane-sugar produce 
two molecules of glucose on inversion, have names ending 
in ofiy saccharon ; and those which on hydration 
give rise to the formation of a saccharon have names 
ending in yn, amylin. As another instance of the 
authors* attempt to systematise nomenclature may be 
noted their rules for the use of the Greek letters a, / 3 , &c,, 
in distinguishing isomeric derivatives (pp, 861-3, note). 

Finally, I would draw attention to the authors' manner 
of dealing with physical methods of solving chemical 
problems ; the physical method is so described that one 
cannot forget that it is to be used by a chemist—there is 
not first a little physics, and then a little chemistry ; the 
problem is clearly chemical, the method only is physical. 

A suggestion made in the preface seems most admirable, 
it is tliat "Each chemietd school" would do well to 

make the preparation by its students of certain sub- 
stances in a state of purity a part of the ordinary course 
of study, and to give notice that these particular compounds 
are at the disposal of experts for the determination of 
physical constants.” 

Is there any probability of a treatise being written 
on Inorganic Chemistry conceived in the same spirit and 
carried out, as far as possible, on general lines similar to 
those of this most excellent work by Armstrong and 
Groves? M. M. Pattison Muir 


OUR BOOK SHELF 

An Elementary Treatise on Solid Geometry. By W. 
Steadman Aldis, M.A. (Cambridge ; Deighton, Bell, 
and Co., i88a) 

The term "elementary" diagnoses this handy book to 
solid geometry from the more thorough works on the 
same subject by Messrs, Salmon and Frost. It is, to our 
mind, exceedingly well adapted to the requirements of 
that large class of students who, whilst requiring an 
acquaintance with this branch of study, are unable, either 





NATURE 


{Oct fi 1880 


of time or the requisite ability, 'to extend 
the more recondite parts discussed: by 
the above-named writers. As a proof that Mr. Aldis’s 
.l^boti^s have been appreciated, we need only say that this 
,emtion, i in proved by the addition of hints for the solution 
of some of the examples, i$ the third. 


Famtiiar l^ild Floxverx : Figured and described by ,F. 

Edward Hulme. 2nd Series. With Coloured Plates. 

(Lbndpn : Cassell, Fetter, Galpin, and Co.) 

'We hav^ alf^ddy called attention to the appearance of 
the first volume of this series, and of the second we can 
speak in equally favourable terms. In selecting’ for 
illustration a hundred of our familiar wild flowers, all 
chosen in some way for their beauty, a certain amount of 
arbitrariness must be allowed ; but m the present instance 
very little complaint will be made on this head by the 
majority of readers. The coloured lithographs are some- 
what unequal in excellence, but, as a rule, are extremely 
good. The book is one well adapted to awaken or to 
roster in young people a love of the floral beauties of our 
fields and hedges, woods and ditches. 


A New and Easy Method of Studying BriUsh Wild 

Flowers by Natural A nalysis. By Frederick A. Messer. 

(London: D- Bogue, 1880,) 

This work indicates a very large amount of labour on the 
part of the author ; whetner the labour has been alto- 
gether wejr applied is another question. For the field 
botanist whose sole object is to determine the name of a 
wild flower it will no doubt be useful in assisting him to 
make out at least the order and genus, for beyond this it 
does not pretend to go. No botanist will be disposed to 
depreciate the value of field botany and of the study of 
critical species^ which often leads to further study of some 
of the great questions connected with the life of plants. 
There Ys no doubt that species-botany had been exalted 
a quarter of a century ago to a far too prominent place 
by English workers, and had been much too exclusively fol- 
lowed, to the disregard of morphological and especially of 
physiological work. The inevitable reaction has set in, 
and is now perhaps at its height, when the number 'of 
botanists who have an accurate acquaintance with our 
British flora is extrtmely small As an introductory work 
for those who arc desirous of increasing this number, Mr. 
Messer's book may be recommended, always provided 
that the student does not imagine that it will materially 
help him in his study of the structural and genetic am’ 
nitiesbf the different families of plants. The graphic 
illustrations are novel in design, ana will no doubt help 
-to impress the meaning of the technical terms on the 
beginner. Some few errors should not have been allowed 
to pass in a work bearing the date of the present year. 
Among these is the reference of Selaginella selagimides 
to the genus Lycopodium^ and the complete suppression of 
Selagincllacca: as a British order of vascular cryptogams. 

Manual of the Indigenous Grasses of New Eealmid^ . By. 

J ohn Buchanan, F. L. S. (Wellington : James Hughes, 

1880.) 

This is one of those excellent manuals emanating from 
the Colonial Museum and Geological Survey Department 
of New Zealand under the admirable direction of Dr. 
Hector. The work is a reproduction in a handy form of 
the folio work ordered by tne New Zealand Government 
in 1876, to be prepared “with nature-printed plates and 
descriptioilSbf each species, and to be accompanied by 
an essay on the Msses and forage planjts likely to prove 
useful in New Zealand. This explanation is extracted 
from tile preface of the book^betem us, which preface has 
been written by Dr* Hector Wmi^ We also learn' flpom 
the same source that i whole of the illustrations of 
the large edition were from nature by Mr. Tbhn 

Buchanan. . . , The condition 'imjpos©d---that the piales 
should be nai)mc printOd^rendOi^ k 


^rst instance to publish the work in 
larjge shse is both inconvenient and costly, only a sptatt 
edition been issued, and the present aauay.V0hunie 
has been printed for more general distribution^ , The 
plates now given— sixty-four m number, and including 
eighty-seven difTerent species and varieties of grasses— 
are reductians by the process of photo-lithography from 
the original folio plates, and depict the grasses as of one 
half the natwal sue of the original ^cimens,^ 

There can be no doubt but that tee book will be very 
valuable, riot only to the bqtanist, but also to those who 
wish to know all about New Zealand grasses for their 
utility for fodder of' for Other purpoSesl ' The^ rilatt 
adopted in the book IS to give under each :^us a! brief 
generic description and general distribution over the 
world, the names of the countries being given in capitals, 
so that they catch the eye at once ; this is followed by 
the etymology of the generic name. The species are 
then separately enumerated, the generic and specific 
names standing first, followed by the common name, 
reference to the plate, synonyms, habit of the plant, 
time of flowering, specific description and distribution of 
the particular species, after which is a good account of 
the properties and uses of the grass, and a detailed 
reference to the figures. The book is extremely well 
printed, the plates are well done, and there are two 
capital indices, the first to genera and species, and the 
second to popular names. John R, Jackson 


LETTERS TO THE EDITOR 

[The Editor does not hold hiffiself responsible for oj^nlmsexpr&sed 
hy his coi^espondents^ Neither can Ite undertake to return, or 
to correspoftd with the writers op, rejected manuscr^ts^ No 
notice is taken of anonymous communications,} 

[The Editor urgently requests correspondents to keeptkdr letters as 
short as possible, Tkepressureon his space is so great that it 
is impossible otherwise to ensure the appearance even of com* 
munications containing interesting ana novel factsl} 

Geological Climates 

In Natitrk, voh xxii. p. aooel seq^, there occurs an important 
statement by Mr. J. Starkie Gardner, to the effect that fossil 
remains not disting^hable ftoxa Af'oucaria Cunninghami had 
been found among the Eocene plant beds of Bournemouth, in the 
south of EiiglandT 

After rec 5 ing Mr. Gardner's paper, I availed myself of an 
opportunity of studying the leaflets of the living and dead speci- 
mens of fliis species of Araucaria hi the Kew Gardens, in- 
cludi^ the original specimens in the Herbariutn natned by 
Mr. Cunningham, and agree witli Mr. Gardner as to thedifliculty 
of separating the A, Cunninghami from the Sequoias by leaflets 
alone whenTn the fossil condition. 

Assuming Mr, Gardner's conclusion to be true, viz,, that the 
Eocene Bournemouth tree was identical, or nearly so, with the 
living A* Cunninghami, a question arises as to climate wlfich will 
prove insoluble to geologists of the school of Lyell and his 
followers, who assume that all physical causes during geological 
time have been pretty Umch the same M at the prdiimt time and 
times immediate preceding the present. 

'The Moreton Bay Fine [A, (imningham) is found, as the 
name immrts, on tfie shores of Moreton Bay, on the east coast 
of Austrfdia, and has a range of 90b tnties, from 14° S. lat. to 
20* 30' S. lot along that coast. It dottt not extend more than 
miles inlazid, whem, instead of beix% 130 feet in height, 
which it is on the coast, it becomes a dwarf tree, and farther in- 
land U entirely disappears. 

This ttee therefore becomes a molX delicate sdf-r^stering 
thermometer, indicating to ua precisely (after the w«U-known 
manner of plants) the exact condltiouB of the Eocene ohmate 
that existed in Bimmemputh during the earlier Tertiary period, 
t pro^rise to examine the evlddiiot ktven lay this thermoxneter, 
and to Mrite my to explain how this 

nridmme can erisf in confinmily 
The climate, of tim northeimrindt oi tlm BayJ^hc Js 
af foltows (as regards hc%t) 
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Tim of »outih«Fn linut k-— 

The ittetth of bbth bciilg?--' 

77^'^S 


Mean CAiinual). 

65'*'o F. 


Mean (Aunnual). 
70-75 F. 


The present mean annual tem^rature of Bournemouth is 
only So'**4 F., which ia 20^*35 F. below its mean annual 
temperature la the Eocene periotl 

I to know how Lyell and his followers propose to giro 
to Bonmemouth^ from present existing forces and causes, this 
additional 20^ F. of heat* If geologists really wish to e^n the 
respect of their fellow^workers in more exact branches of 
knowledge, they must condescend to consider piantiiatiw as 
well as questions, and enter into numerical details 

To enaole them to do so I lay' down the two following 
statements i— . 

1. Of till places now existing on the same parallel of latitude 
as Bonmemonth the highest mean tempers^re is in ao'’ W. 
long, (in the Ariontic), where the temperature is 53°'! F., or 
only a* '7 F. above that of Boumemoutn. 

Of all places on the some parallel tlie lowest mean tempera' 
ture is found at W. long, (on the borders of Labrador and 
Canada), where it is a9*'*3 F,, which is 2i®*i F. below that of 
Bournemouth, and a*'7 F, below the freezing point of water. 

Existing forces and circumstances might therefore benefit 
Bournemouth to the extent of a" *7 F. dewees* or might injure it 
to the extent of ai“'l F. ; but how is Bournemouth to thp 
20® of heat necessary for the flourishing of I he Aramarta Cun- 
ninghdmi on its Eocene sea-shore swamps, if existing causes 
only were at work ? 

2. The place in the northern hemisphere w'hich 1$ now most 
closely allied in climate to Moreton Bay, or to Bournemouth in 
Eocene times, is the central part of the Gulf of California, in 
Western Sub-tropical America, 

Ag^aii^ I ask geologists of the unifmtnUman school to show 
me they propose to convert the climate of Bournemouth into 
theprcs«it climate of the Gulf of Califomia or that of Moreton 
Bayby piere transposition of land and water, w iUiout shifting the 
position of the earth’s axis, which is ati inadmissible hypothesis ? 

Trinity College, Dublin, Saml. Haughton 

September 25, iSto 


The Kaini Tal Landslip 

For the purpose of making a thorough inquiry iuto the details 
of the causes that led to the above lamentable disaster an able 
geolo^t would undoubtedly be required, as was suggested in 
your ^der last week. I think, however, that to any one who, 
like myself, has resided even but temporarily at Naini Tal, the 
main cause of the recent slip must be sufficiently obvious with- 
out the aid of the geologist. 

From the account of the particular buildings overwhelmed it 
is plain that the slip took place close to where an almost emwlly 
baa one occurred some years ago (in the winter of iSoS, I 
believe), idz., just above the Victoria Hotel, on the shoulder 
uniting the two peaks of Cheena and Lyria Kauta. 

The foot of this shoulder forms the northern border of the Tal, 
or lake, for which the station is justly famed 5 the strata com- 
posing it, as far as I can remember, dtp with the slope of the hill 
southwams towards the lake. Moreover, it faces the direction 
from wMeh the rain mostly comes. The conditions for the pro- 
duction of a landslip in the direction of the lake are thus amply 
fttiaaed* 

Thcnm^i landslips are not at all infrequent from this hill (one 
occuttea near Cheena when lE was there, killing two natives), 
it is from its sunny aspect and comhamtivuy gentle slope 
decidedly the favourite, the station being mainly built on its 
slopes or at its foot. 

On the hill which forms the southern border of the lake the 
dip of the strata is in the opposite direction to the slope of the 
MU. It is cohs^ueatly much frem fma landslips, and much 
safer than the former, os onW a few chips at most could be 
detached from It on the side focing the lake, by the action of 
rain. Tl« nearly coturtant h^ its 

imrthein aspect and iu steepnewi necessarily 

shrouded, as well as the kck of huUdfog area^ natural^ tends to 
Emit its popularion. This MU agaM on its sfiuthmt aide, which 
hm the plains, repeats the same pheaoa^ as the ohoalder 


before mentioned ; an enormous portion of it having become , 
detached towards the plains, and called pre-eminenUy ** TM 
Landslip.” 

When staying in the Victoria Hotel in May and June, ,1877, 

1 always felt it would take very little to bring ,mll, 

and especiaUy Government House, which a bpetifed hhhost 
vertically above us, down on top of us. The old mndslip which 
1 mentioned as being close to the present hotel buried its prede- 
cessor, and might be thought to have furnished ample warning 
against choosing such a dangerous spot upon to which to rear a 
fresh one. 

To guard against such disasters In foture X would suggest that 
all houses in the hill-stations should^ if possible, be built nminly 
where the strata dip in the opiiosite direction tp. (he slope of the 
hill, and that where the strata dip in the same direction as the 
slope of the hill all proximity to steep slopes should be avo ided, 
and only the gentler slopes utilised for building onl 
I may add that the rainfall on the present occasion Jo 

have been phenomenal, if, as the Times says, jt was thir^Tthree 
inches in seventy -two hours. Still, extraordinary and sudden 
downpours of this kind must be expected, where the summer 
rainfall has varial from forty inches in 1^77 to 1x7 inches in 
1S62. E. Douglas Archibald 

Tunbridge Wells, October 2 


Brancb-cutting Beetles 

It is rather curious that the sto^ which Mr. Ober was told in 
the Carribbecs (Nature, vol. xxii. p, 21$) should be generally 
believed in Soutiiern Brazil also, viz., that a large beetle seizes 
a small branch of a tree between its enormously long nippers, 
and buzzes round and round the branch till this is cut off.” Only 
in the AutiUea this cutting of branches is attributed to a huge 
I-ameUiqom, the /?ynastes hct*culesy and in Santa Catharina to a 
large Longicorn, the Matrodontia ccrviconiis. 

Everybody here will tell you this story, but nobody, as far as 
I know, has ever seen the beetle at work. Branches are often 
cut off by some animal. On a camphor- tree in my garden six 
branches, from 9*5 to 13*5 centiui. in circumference, Tiave been 
cut off ; and on a IHthecoloUum for some time almost every morning 
a fresh branch had fallen down, some being cveri much thicker 
than thoxe of the camphor* tree. The cutting is always in a plane 

a cnclicular to the axis of the branch, as it would lie were it 
B by a rotating beetle ; but in this case an annular incSsion of 
equal depth all round the branch wmuld be produced, and this X 
have never seen. On the contrary, the incision, which causes 
the branch to break off, consists of two parts, occupying the lower 
and the upper face of the branch, meeting on one ox oi> - either 
side of it, and bcin^ separated by a w'eOge -shaped interval, which 
is broken by the weight of the branch, and is uarxowet or broader 
according to iU tou^uess. 

Once -many years ago — I came to the PUkccoloUum tree early 
in the morning, when a branch was just falling down, and with 
it came down ilic animal by which it had been amputated. It 
was a Ivongicorn beetle, the well-named Oncideres ampulator, 
Fabr. I have since seen specimens of some other species 
of the same genus, which had been caught by others in the act 
of cutting branches. It is almost unnecessary to add that they 
do so by gnawing, and not by whirling round the branches. 
Blumenau, Santa Catharina, Brazil, Fritz MUli.er 

August 13 


The Tay Bridge Storm 

In Nature, voI. xxi, p, 468, Mr. Ley asks, relative to my 
letter on the Tay Bridge storm, which appeared in Nature, 
vol, xxU p. 443, on what evidence 1 state “ that when the 
velocity of the cyclone centre is very great, the strength of the 
wind for any gradients is increased, or at all events becomes 
more squally and gusty.” 

I much regret the circumstances which have prevented my 
replying to mm sooner, but may now state shortly the three 
pnucipal pieces of evidence which led me to that conclurion 

1, My own observation itt a large number of cydones where 

the velocity of tranalatioii was very greats there has been a quality 
of gURtineas or squalUness and intensity genexdUy greater Uum ia 
usual for the observed gradients, ^ ^ 

2. Ever since the barometer u aa invented it has becfti Imowtt 
that a rapid faB of the mercury indicates worse weather a 
slow one. Kow we know that the rate at which tMe faH takes 
place at any station depends .*-*(1) On the steeptteM of the 
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( 4 ) On the ncameas of the observer to the path of be drawn up and the tmp^oor closed if required. At the present 
centre. (3) On the velocity of translation of that day the ladder ia represented 1 ^ fixed wooden or stone steps 

leading up into the gallery. The house being now on land* tw 


gradients, ( 4 ) On the nearness of the observer to the path of 1 
the cyclone centre. {3) On the velocity of translation of that i 
centre. 

In a great many cases I have observed, especially in the 
west of Ireland, that when a rapid fall of the barometer is 
reported, the wind is much stronger than existing gradients 
would seem to justify. 

From this St would seem than the rate at which the change of 
pressures is talcing place has some induence on the strength of 
the wind. 

3. IVof, tioomis has shown in his examination of the U.S. 
Weather Charts that in An\erican cyclones the area of rain- 
cloud extends further in front when these storms are going fast 
than when th^ are going slow. ' 

From this it would appear tjiat another clement of intensity 
besides wind, vh,, precipitation, is increased when a cyclone 
centre moves with great rapidity. 

It was mainly on these grounds that 1 based the statement in 
my former letter. Ralph Abercromby 

21, Chapel Street, llelgrave Square, October 5 

Deltocyathus Italicus, Ed. and H, 

I FIND that Prof. Ralph Talc, F.G.S,, President of the 
Adelaide Philosophical Society, has lately written as follows in 
an anniversary address. *‘On the other hand the Geelong 
coral, Deltocyathus italicus ^ Ed. and H,, better known from the 
Italian Miocenes, is considered by Count Pourtales and Sir 
■Wyville Tliomson to^ be specifically distinct from its living 
analogue inhabiting tlic deep waters of Florida — an opposite 
opinion to that held by Prof. Duncan.” During the last 
conversation I had with the late M. de Pourtales he informed 
me that after having seen and studied the Italian types, he w^as 
satisfied that I was correct in the statement I liad made regarding 
the specific identity of the 'I'ertiary and recent forms, I 

P. Martin Duncan 

4, St. George’s Terrace, Regent’s Park, N.W. 

Temperature of the Breath 

My attention has been directed to a communication under the 
above heading by R. E. Dudgeon, in Nature, vol. xxii. p. 
24 L lire speculations therein raised regarding the temperature 
of the breath are scarcely compatible with ascertained physio- 
logical truth. Mr. Dudgeon’s friend’s explanation, against which 
he arpies, is undoubtedly correct, The great value of woollen 
clothing in preventing chill after exercise may be explained on 
the same principles. The hygroscopic state of the atmosphere 
(and material) is the condition which causes variation in dinerent 
experiments. Different materials have effects corresponding to 
their hygroscopic properties. The following results of a few 
experiments which I recently made speak for themselves 

No. I. — Temp, of air, 87® F. — Air moderately dry (dew i>oint 

not ascertained). 

,, breath, 96® in mouth cavity, 

„ „ 104 ** 9 , — Thermometer enveloped in 

four folds wool. 

,, „ 102® '2. — Thermometer enveloped in 

four folds silk. 

,, ,, 100® *8. — Thermometer enveloped in 

four folds linen. 

N 0 . a, — cmp. of air, 79” K. — Air very damp, raining heavily, 

,, breath, 97^^ in mouth cavity. 

„ , , 99“ > > through four folds of silk. 

Time occupied in each observation, three minutes. 

Madras, September 9 C. J. McNally 

. Swiss Chalets 

I DO not know whether the idea has previously occurred to 
any one tliat the modem Swiss ch&let is a descendant of the old 
lake dwelling, but I was strongly impressed with that conviction 
this autumn. Not only do they actualJy build the smaller chalets, 
used as storehouses, entirely on short piles, but very many of the 
dwelling-houses are still ope half on ^les, the ste^ leading up 


leading up into the gallery. The house being now on land, tie 
lower part is half or entirely closed in, and so forms an extra 
chamber, though the family still dwell above the platform (*>, 
the gallery) as In days of yore, George HKNSLOfW 

Fascination ' 

Fascination originally meant a supposed power in man and 
snakes of controlling or arresting the movements of various 
animals by a glance, Vour correspondent M. ChateVs personal 
anecdote, with his comment thereon, suggests that the snake in 
some way mesmerises his victim, not by its glance but by its 
movements. His supposition that **the rapid gyratory motion 
of a shining object ” leads on to the debilitating nervous attack, 
is open to debate. In displays of fireworks such motion occurs 
before crowds without making anv one sick or frightened 
or inclined to rush into the middle of a catliarine-wheel. 
However then the motions of the snake, whether swift or slow, 
may avail in attracting and fixing attention, the final catastrophe 
is probably -due to pure fright, according to the old saying, 
MuUis ipsum metuissc nocei. We may safely infer that your 
correspondent himself would have felt no squeering round his 
temples had he known at first that the snake was for him a 
harmless one, and not a viper nearly five feet long I 

In the opening letter on this subject the basilisk and the 
bombshell seemed to be endowed alike with a semi -miraculous 
power of enchaining the victims that looked upon them. Now, 
that small birds should be paralysed wdth terror at the sight of 
a gesticulating snake is possible or probable enough ; but that 
English officers should be rooted to the ground by mere alarm 
at the flight of shot or shell is an uncongenial explanation of 
facts which appear to me capable of interpretation on a 
different hypothesis. 

In moral, as distinct from physical, perils, there is good 
reason to suppose that too close a concentration of thought 
upon a danger has a tendency to overpower ihc will and bend It 
to the commission of the very acts which the intellect has pro* 
nounced unchoiceworthy. lJut the acts so committed carry with 
them present gratification. To use the common simile, men fly 
to them as moths to a candle, not because they are panic- 
stricken, hut l>ecau5e the sense of the danger is lost in the 
pleasure that attends it. 

I am inclined, in the present state of the controversy, to 
1 group the effects of so-called fascination under three heads s 
(i) there is the effect f^f paralysing terror ; (2) there is the effect 
; of indecision ; (3) there is the effect of quaUties attractive and 
repulsive accidentally combined in the same object. Tlie first 
» and second effects arc perhaps at times combined together in 
' various degr ees, and mixed with that absorbing curiosity of which 
Mr. Hodgson speaks (Nature, vol. xxU, p. 383), but which by 
. itself seems rather to deserve name of abstraction than ot 
^ fascination. 

As to fascination in the original sense of the word, its nature 
may await discussion tiU observation proves that such a power 
in reality exists. Thomas R, R. Stebbino 

^ Tunbridge Wells, September 37 

‘ Air-Bladder of Herring 

In Nature, vol. xxvi. p, $ 30 , there was an abstract of Mr. F, 
W. Bennett’s ]^per on the Visceral Anatomy of the Herring ’ 
iyaum, A»at, ami Phys.^ July i88o). It has escaped the notice 
of Mr. Bennett that Dr, E. H. Weber described and figured 
(Tab, vU. 63) the posterior opening of the air-bladder of C. 

into the urogenital sinus In hU De Aure et Auditu 
Hominis et Animalium,” pars i. 1820, 

Zoological Museum, Cambridge Alfred C. Had2X»n 

* The “Waiting Canlngo,” 

M. Haniibz* proposed waiting carriage'^ (Naturb^ xxH. 
e 319) has doubtless b^n schemed by many readers before now. 


to the ^lery passing through a hole in the middle, so that the of cable m the tram en^ne, the cable patting under the carriages 
modem exterior galkny would represent the original platform, wad catching the waiting cattioge at the tail. The rtuming out 
In the lake dwcUTng tnc probability is (I would suggest) that of rope couW be as welTinaiiagedat one end of the train n* 
there was a trap-door Jn the centre of the platform, wside the the other, and oiU;y an ordinal catru^ without ^y 
inhabited part, with a movable ladder, so that the latter could engine wonld be rcqniredt, which would be dropped just bewre 



NATURE 


535 


Oct. 7, 1880] 


picking up another at the next station, each carriage thus slowly 
shifting round the line. 

But any such plan would entail a fresh build of carriages ; and 
fnr discontinnons carriages a plan nearly as good would be to run 
a railway omnibus on the rails, with a small 6 or 8 h. p. engine all 
in one. This would be stopped anywhere between stations, at 
erossli^, farmhouses, and hamlets along the line, and would 
serve the peasantry for going shopping, beside taking up baskets 
of garden produce. Passengers going a long journey would 
change at a main station and join the ordinary train, which 
would only stop about every hour at the ends of forty or fifty 
miles* stais. Country lines only running a train every two hours 
or so woiud be easily worked thus, the 'bus being jShunted by 
tdegraph if necessary, and the line signalled clear as usual. With 
double lines the *bus would run on the goods line. 

Bromley, Kent W, M. F, Petuik 


A NEW KIND OF ELECTRIC REPULSION^ 

. GOLDSTEIN has devot^ a good part of the last 
ten years to an investigation of the discharge of 
electricit)^ through gases, and amon^t the many pheno- 
mena which he has brought to light, the one aescribed 
in a memoir published in a separate form is not the least 
interesting and important. The facts may be stated in a 
few words : A negative electrode exerts a strong repulsion 
on the rays of the glow proceeding from itself or from 
another negative electrode* Before describing the experi- 
ments proving this statement, and the laws Sy which this 
phenomenon is regulated, we shall follow Dr. Goldstein 
in reminding the reader of a few facts connected with a 
discharge of electricity through gases which he will have 
to bear in mind. 

It is well known that the negative electrode in a gas, 
for which Faraday’s name of cathode may be conveniently 
used, is surrounded with a glow which expands as the 
pressure of the gas is reduced. We are able to distinguish 
tour layers in this gas, though tliree of them only are 
easily recognised. As a first approximation we may 
assume the outline of these layers to be parallel to the 
outline of the electrode, though, as we shall have to men- 
tion, Dr. Goldstein has shown that this is not strictly correct. 

The layer of the negative ^low adjacent to the cathode 
is luminous, and shines in air with a yellowish-red tint. 
This first layer is surrounded by a second layer, which is 
very little luminous. This is the dark space mentioned by 
Mr. Crookes ; but, as Dr. Goldstein shows, it is not 
entirely dark, but has in air a bluish tint. We next come 
to the third and fourth layers, which may very well be 
taken as one, and which are more generally designated by 
means of the term, negative glow. They form the outer 
boundary of the luminosity surrounding the cathode. If 
the pressure of the gas is sufficiently reduced to enable 
the glow to touch the glass, it becomes phosphorescent, 
and only the layer of the gas immediately touching the 
glass causes the phosphorescence. The phosphorescence 
gets stronger as exhaustion proceeds ; at the same time 
the lun\inosity of the glow gets weaker. The appearance 
and extension of the glow does not depend on the position 
of the anode, while the luminous positive discharge varies 
very much with the relative position of the electrodes, and 
can be made to disappear altogether by bringing the 
electrodes sufficiently near. 

Already PlUckcr, and especially Hittorf, have come to 
the conclusion that the negative glow is propagated in 
rectiliiwar rays from the cathode, and It can further be 
direction of propeaKtion is generally in a 
direction nearly normal to the suiftce of the cathode. Dr. 
Goldstein draws a distinction between such elements of 
the cathode which lie near the edge, if the surface of the 
cafrwde has edges, and etements which are removed from 
the edge. While those elements not near an edge only 
send out rays within a cone «f nanrow aperture in a 

. K. CWdi»rti. (BwGb: 
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normal dimctlon, the ed|:es send out rays in all direc- 
tions. This difTerence m the behaviour of different 
elements of the same surface is, it appears to us, well 
explained by Dr, Goldstein’s discovery of a repulsion 
between the electrode and a ray proceeding from the 
cathode. A little consideration will show that this repul- 
sion will, whenever cylindrical or plane electrodes are 
used, be in a nearly normal direction for any part of the 
surface which is sufficiently removed from the edge, while 
near the edge the resultant repulsion will be away from 
the surface and from the greater angle with the normal 
the nearer the ray is to the edge. This would prove of 
course that the repulsion is not an electrostatic one, for 
in that case it would always be at right angles to the 
surface. If the exhaustion is such that the glass becomes 
phosphorescent, the phosphorescence, being produced by 
the rays proceeding from the cathode, it is clear, will form 
a luminous ribbon surrounding the electrode, which is a 
little larger than the electrode. 

If now a solid body is introduced between the cathode 
and the glass inclosure, a shadow of this body will appear 
in the phosphorescent light on the glass : the formation 
of the shadow is a direct consequence of the rectilinear 
propagation of tlie rays. 

We now proceed to describe .Dr. Goldstein's experi- 
ment in its simplest form. 

In a cylindrical vessel two parallel electrodes of equal 
length are introduced at one end, while the other end 
contains a third electrode which shall always form the 
anode. Let the pressure be such that phosphorescence 
appears, and let only one of the two parallel electrodes 
be connected with the negative pole of the coil, while the 
other is insulated, A shadow of this insulated wire 
is seen in the phosphorescent light on the glass. Now 
let the insulated wire be brought into metallic contact 
with the other electrode, and the whole appearance will 
change. In the phosphorescent light of the glass we 
shall see two dark surfaces of equal size and shape, and 
with distinctly marked edges. The two dark surfaces 
are situated in such a way that a plane which passes 
through the electrodes cuts them into two equal halves. 
They arc partly bounded by straight lines, partly by two 
semicircular arcs. 

The parts formed by straight lines are parallel to the 
electrodes, and of equal length ; these straight lines are 
joined at the lower end, that is, at the free end of the 
electrodes, by means of a half circle, which is partially 
repeated at the upper end ; but where the electrodes are 
sealed into the glass the curve is interrupted. The dark 
surfaces are bordered by a bright line of light. It will 
facilitate the understanding of the position and shape of 
these dark surfaces if we mention already here that they 
are such as would be produced if the rays emanating 
from each electrode, and propagated in a normal direc- 
tion from it, suffer a repulsion and consequent deflection 
in the neighbourhood of the other electrode, so that the 
dark space is formed by the absence of the phosphores- 
cent light which would be produced by the rays coming 
from the farther cathode. 

We cannot here give the further description of shape 
and the measurement of the size of these dark surfaces, 
but at once describe their properties. In the first place 
the size and shape are altogether independent of the 
position, form, and size of the positive electrode. The 
relative position of the two cathodes, on the other hand, 
materially affects their behaviour; and Dr. Goldstein 
gives their shape, for instance, if, instead of being 
parallel, they are at right angles to each other, either in 
the same plane or one in front of the other. We have 
already stated that in the case of parallel electrodes the 
parts of the outline forming straight lines are of equal 
length with the electrodes, and hence the length of these 
dark shrftices increases with the length of the electrodes, 
but the breadth and half-circle joimng the straight lines 
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vfery with the length of the electrodes. „ The 
foirCb^aremoved the glass walls are from the two elecr 
tii^odes the greater is the width of the surfaces. All these 
and other properties follow al once if we consider that 
the luminosity is produced by the intersection of the. rays 
proceeding from .the cathodes with the glass walls. If 
we mcreasB the thickness of one of the electrodes, the 
size of the dark surface neatest to it is increased. We 
now turn to the experiments which have been made in 
order to clear up the cause of the phenomena. By means 
of very ingenious experiments Ur. Goldstein proves that 
it is only light produced by the nearer electrode which is 
seen within the boundary of the dark surface, for although 
we have called them dark, they are only so by contrast, 
and they show a faint phosphorescence. Dr. Goldstein 
had, in a former paper, shown that when the cathode is 
perfectly smooth, the phosphorescent light produced by 
the glow allows inequalitios. By twisting the aluminium 
electrodes he could obtain a series of spiral curves in the 
phosphorescent light more luminous than the rest. If 
one of the two cathodes is twisted in such a way and 
connected with the other, the spiral curves arc interrupted 
in the dark space which is removed from the twisted elecr 
irode, but they are visible in the dark surface nearest, to it. 

The dark surface cannot be considered as enlarged 
shadows only of the electrodes, for their shape is different, 
but they might as regards shape be considered as shadows 
of the second and non-luminous layer of the negative 
glow. This remark we believe to be of importance, but 
Mr. Goldstein shows that they cannot really be such 
shadows, for they appear even when by an approach of 
the two electrodes the two non-luminous layers fuse into 
one and so lose their individuality. 

The following experiment proves the repulsion. A 
metallic diaphragm is introduced between the two 
cathodes. A small hole is made in the diaphragm 
with its centre in a line joining the electrodes. Only 
some of the rays proceeding from each cathode can now 
reach the next, and consequently we observe only a small 
phosphorescent speck at the opposite side of the glass 
wall if one of the electrodes is insulated, but the dark 
shadow of the nearest electrode is visible in this phos- 
phorescent speck. If now the two cathodes are joined 
the fdiosphorescent speck is seen to divide into two which 
separate and clearly show that the rays producing the 
phosphorescent light must have suffered a deflection as 
soon as the two cathodes were joined. Further experi- 
ments show that the deflection takes place at right angles 
to the surface of the electrode, and that it takes place at 
sensible distances from the repelling cathode, although it 
rapidly decreases in strength. Near the edge of a 
repelling cathode the repulsion does not take place in a 
normal direction, and Dr. Goldstein draws again a 
distinction between elements of a surface according as 
they are removed or near an edge. We believe this 
distinction to be unnecessary, and that all phenomena 
are explained by the fact that all parts of the electrode 
are -repelling, and not only the elements nearest to the 
deflected ray. 

Sotne red^rkaW® secondary phenomena take place in 
.a defleoted system of rays. If, for instance, a system of 
rays forming a cone of narrow aperture passes near a 
second cathode, it is not only deflected but the aperture 
of the cone is increased. The phenomena are such as 
would ibcproducodif a cathode not only rq>els the rays 
but also induces ^ state in the particles forming the ray 
such that they now repd each other. Also parts of the 
sameabathode repel mys proceeding from other parts, and 
the tepOlsion incmases the thicker , the electrode. All 
thesoActs aie illustrated and proved by a series of weU- 
^anged cotperiments. Dr. Goldstein next exammes the 
influence of an anode^ but we shall not follow him, as ijt is 
found that the effect of an anode is exceedingly sma^ 
nnd most likely always produced by secondary causes. . 


The deflection is the same in all gases : air, hydrogen, 
carbonic oxide, and magnesium vapour having tried. 

The deflection is independent of the metal of which 
the cathode is formed t it is ind^iendent of the pressure^ 
It is also independent of the intensity of discharge ndien 
the two electrodes are in metallic contact, so that the 
current is equally divided between the two cathodes. 
But remarkable changes take place if the cutrent is not 
so equally divided. This can be done by joining the 
electrodes not metallically, but with a bad conductor, as 
for instance a moist thread. It is then found that the 
dark surface nearest the cathode through which the 
smaller discharge passes is much reduced in size, while 
the other dark surface is increased. It. follows from 
experiments such as this that the repulsion ^es depend 
on the intensity of discharge, but that while a cathode 
tlirpugh which more electricity passes more strongly 
rdpels, a ray which proceeds from such a cathode is less 
strongly deflected. If therefore we have seen that the 
dark surfaces do not vary in size, whatever the intensity 
pf discharge, if the two poles are connected, with a piece 
of metal ; this is due to the fact that each cathode repels 
more strongly, but that the rays of the other electrode 
(owing perhaps to the greater yeloci^ of the molecules 
proceeding from it) are less easily deflected, and that the 
two effects counterbalance each other. Dr. Goldstein 
considers, rightly no doubt, that the sitadows seen When 
one apparently insulated metaUic body is introduced 
between the cathode and the glass arc due to a siniilar 
repulsion, because we may consider that a small hart of 
the discharge always passes through such a body, the 
glass into which the body is necessarily scaled not being 
an absolute non-^conductor. The shape* of tlie shadow 
confirms this supposition. 

Dr. Goldstein has also obfained'thc repulsion from elec- 
trodes consisting of glass and mica, so that the metallic 
or non-metallic nature of the electrode does not influence 
the phenomena. He has also proved that the source of 
electricity is immaterial, as might have been expected. 

Dr. Goldstein has also endeavoured to prove that 
the deflecting power of a cathode does not act tlirough 
a solid screen, but he has chosen metallic screens for his 
experiment. 

If the repulsion is of, the nature of electric repulsion 
a metallic body might act as a screen, while a non- 
inetallic body would allow two bodies on opposite sides of 
it to repel each other. As it is impossible to form any 
idea on the cause of these phenomena unless we know 
whether the deflecting power is cut off by any solid body, 
it is much to be wishSl that Dr. Goldstein will repeat his 
experiments with non-metallic screens. 

In the last part of his book Dr. Goldstein discusses 
various theories which might bo proposed and have been 
proposed for the explanation of the phenomena taking 
place in the neighbourhood of the negative electrode. The 
result is that none of them are satisfactory. While this 
no doubt is true, Dr. Goldstein is too severe, we boUeve, 
in his criticisms of some of the suggestions which have 
been made, and which may, in our opinion, after all con- 
tain the germ of fhe true explanation, though in their 
present shape they may not be quite satisfactory. Some 
of the facts which to Dr, Goldstein are suflScient to reject 
a theory may, we believe, be explained without putting 
loo great a strain on our present ideas, and sometimes we 
believe Dx. Gol 4 stein to be in error, as when, for instance, 
he says that a body must necessarily moye in a line of 
force, it would at least be a sad look-out for our earth if 
this was true, and Dr. Goldstein would in that cose have 
occasion to study before lo^ the elecfric phenometm on 
.the surface of the sun. will ^opCf for the iilbb or 
sciencey that both Dr, Goldstein afid moleoules do hot 
al!^ayi ,movp in lines of jforce, dnd that he 
&vQuy us with such interesting and valuable cOntriburi^ 
as tie one before us. AkTifertjit ScUtrsTEBi 
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IPHVSICS WITHOUT APPARATUS^ 


VII. " 

I N prec^iiig on Physics without Appa- 

ratus^' it has be^ shown how a large proportion of 
the fundamental experiments in most branches of physics 
can be performed without employing expensive appa- 
ratus^ 

The next of these branches to claim consideration is the 
science of optics. Here again^ as in electricity and in 
heat^ we hnd thati while the higher quantitative laws of 
the science require for their experimental proof apparatus 


of the finest and most exact and therefore most expensive 
nature, the ckmaitaty facts of experiment are readily 
demonstrable with little or no apparatus of a formal 
kind. 

An ordinary looking-glass, a lighted taper, and a foot- 
rule or a measuring tape are quite sufficient to demonstrate 
the simple geometrical laws of reflection ; for with their 
aid tt is verjj easy to show that the image of the candle in 
the xnjEripr is virtimlly situated at a distance behind the 
mirrpr^eqUal to the actual distance of the candle in frontj 
and thit, when a ray falls obliquely on the mirror, the 
angle of incidence is equal to the angle of reflection. A 
teacher who wishes to go further into the matter, and to 
demonstrate the laws of reflection at curved surfaces, 
usually provides himself with the appropriate silvered 
mirrors of convex and concave form. Failing these, the 
exterior and interior surfaces of the bowl of a bright 
silver spoon will probably be as satisfactory a substitute 
as any. We have found even a saucer of common glazed 
earthenware to form a very fair concave mirror, giving 
upon a Small tissue paper screen a beautiful little inverted 
image of a distant gas flame. 

To ihustrate the geometrical laws of refraction through 
lenses, a good^reading-glass of large size is a desirable 
acquisition. SpcctacTc-lenaes, though of smaller size, 
and therefore admitting less light, ate also of service. In 
the ab^ce of any of these articles, it is generally possible 
to fail Imck u|^n a water^decanten provided one can be 
found of a good i^lobular form, anauot ipoiledfor optical 
p^ses bybamg ornaments^ work euf upon the sides 
of the flobc. Fig, 22 fiUed with 

water, if to be employed* U i« held i itew inches away 
from a white Wall, and* candle i« fikced Wt the opposite 
so that its light Ms through the decanter on to the 
walk The cahdle is moved towards or away from the 

* Cottdnued frani p. 489. 


decanter until the position is found in which its rays focus 
themselves Upon the wall giving a clear inverted image of 
the candle flame upon the wall. The experiment: may be 
varied by setting down the candle on the table and thm 
moving the decanter to and fro until a definite imqge Is 
obtained. If a large hand reading-glass be available, the 
image will be much dearer than with the improvised 
water-leas ; and a further improvement in the manner of 
experimenting may be made by using a screen of white 
paper or card instead of a whitened wall on which to 
receive the image. The sheet of paper should be set up 
in the simple fashion shown in Fig. 24, at one end of a 
table. The candle should be placed at the 
other end of the table, and the reading-lens 
moved about between them until a point is 
found at which it throws upon the screen a 
good clear image of the candle. It will be 
found that there are two such points, one 
near the candle, the other near the screen. 
In each case the image of the candle will 
be inverted, but in the first case it will be a 
magnified and in the second a diminished 
image, the size of the image, as compared 
With that of the real flame, being proportional 
to their respective distances from the lens. 
When the lens has been placed in a position 
of good focus, the candle maybe removed 
and placed where the screen stood ; if now 
the screen is placed where the can<He was, 
it will be found that the image is again visible 
on the screen, still inverted, though altered 
in magnitude. This experiment, in fact, 
proves the law of conjugate foci. 

The young beginner in science who re- 
peats these experiments for himself will begin 
to understand how it is that in the photo- 
graphers camera the image in the instrument 
IS inverted, and how it can also be true that 
the images cast on the sensitive retina of the 
eye are also inverted. The retina at the back of the eye- 



Fio. 33* 


ball answers to the white screen on to udxich the Image is 
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thrown by the lens in front of it. It is possible indeed 
to show in actual fact that the image in the eyeball is 
inverted ; the experiment is very simple, but wc believe 
^t this is the first time that it has been described in 
print. Take a candle, and hold it in your right hand as 
you stand opposite a looking-glass. Turn your head 
slightly to the left while you look at tlie image of yourself 
in the gloss. Open your eyes very wide and look care- 
fully at the image of yotir left eye. Move the candle about 
gently, up, down, forward, &c,, so that the light falls more 
or less obliquely on to the eyeball. You will presently 
notice a little patch of light in the extreme outer corner of 
the eye ; it is the image of the candle on the inside 
of the eyeball, which you see through the semi-trans- 
parent homy substance of the eye. If you move the 
candle up, the little image moves down, and if you suc- 
ceed well, you will discern that it is an inverted image, 
the tip of the flame being downwards. You thus prove 
to your own satisfaction that the image of the candle in 
your eyeball is really upside down. 

Fig. 123 shows a magnifying-glass of very simple con- 


struction, which a few years ago found a great sale in the 
streets of Londtm, at the price of one penny. A bulb 
blown at the end of a short glass tube is nlled with water. 
When held in front of the eye, this form a capital lens 
for examining objects of microscopic dimensions, which 
may be secured in place by a bit of wire twisted round 
the stem. 

The principle by which the intensity of two lights 
is compared m the photometer is very easily shown. 
The arrangement depicted in Fig. 34 shows how to 
measure the relative brightness of an Argand oil-kmp 
and of an ordinary candle, Botib these lights are 
set upon the table, and are so arranged that each 
casts on to a screen of white paper a shadow of a 
tall narrow object The most handy object for this pur- 
pose is another candle ;mlighted. The Argand lamp,^ 
Deing the brighter light, will cast the deeper shadow of 
the two, unless it is placed further away. The measure 
of the brightness is obtained by moving the brighter light 
just so far off that the intensity of the two shadows is 
equal, for then we know that the relative intensities of the 
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two lights are proportional to the squares of their distances 
from the photometer. All that remains, therefore, is to 
measure the distances and calculate out the intensities. 
If, for example, the distance of the lamp is double that of 
the candle when the two shadows arc equally ^rk, we 
know that the brightness of the lamp is four times as great 
as that of the candle. 

Many other facts in optics can be shown with no greater 
trouble than that entailed by such simple experiments as 
we have described. The pendant lustre of a chandelier 
will provide an excellent prism of glass for showing 
the dispersion of light into its component tints. A 
couple of spectacle glasses appropriately chosen will, 
when pressed together, afford capital “Newton's rings” i 
at the point where they touch. Diffraction bands of 
gorgeous hue may be observed by looking at a distant : 
gas-light, or at the point of light reflected by a silvered 
bead in sunshine, through a piece of fine gauze, or ' 
tlirough a sparrow^s feather held dose in front of the 
eye. And yet more remarkable cflects of diftfaction j 
are obtained if the point of light be looked at through I 
substances of still finer structure, such as the preparations i 


of woody structure, and of the eyes of insects which are 
sold as microscopic objects. But the explanation of 
these beautiful] phenomena would lead us far beyond our 
subject 

{To be continued.) 


THE JAMAICA HVRRlCAHtE AND THE 
BOTANICAL GARDENS 

T he following letter from Mr. Morris has been 
warded to us from Kew fox publication 

Botanical Department^ Gordon Town^ 
Jamaica, September 1880 

At the Cinchona Plantation, besides damage to our 
buildings and sheds of about 650i4, our nurseries and seed 
beds have suflered so much as to reduce our stoc^ qf 
available seedlings from some^lng like 500,000 down to 
80,000. These were intended for planting ont in the 
latter part of this year and the beginning of rite next 
We shhil in consequence be unable to dtitrlbuto seeduhgs 
as we intended, and so suflfer considerably in expecim 
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revenue. At the plantations vegetation is so literally 
swept away that only here and there can we see a standing 
tree. There Is not a leaf left on either the indigenous or 
cihchona-ttees. After a careful inspection we have esti- 
mated that 30,000 cinchona-trees of all ages have been 
uprooted or so severely damaged that they must be im- 
mediately barked. Though we had given up barking 
definitely till the return of dry weather next year, we are 
now obliged to take it up with great energy and send the 
bark down to be dried in the plains. We hope to get a 
return of about 1,500/. to i, 8 oo 4 for ‘‘broken and twiggy 
bark, but this will be but a poor result considering the 
sacridce made to secure the bark at all hazards before it 
has dried and hardened on the trees. 

Out of the smaU garden at Castleton, covering only 
about five to six acres, 1 found fifty-five trees destroyed, 
and ninety-eight severely injured. Out of the trees 
severely injured, t\e, probably blown quite down and 
put up again with trimmed limbs and supports, I found 
the Para-rubber mangosteen, Ton^uin-bean, cam-wood, 
olive, cinnamon, nutmeg, East Indian mango, chocolate, 
Liberian coffee, &c. Even if they live we shall get no 
fruit from them during the next season, and we shall be 
unable to supply plants in great demand for some time. 

I am glad to say that the superintendent did not sufier 
pergonafiy, though the roof of the residence was partially 
blown away, and the office canted almost on its side. 

The Parade Carden, Kingston, felt the hurricane 
greatly, but as we had nothing there except ornamental 
trees and shrubs we hope to recover our losses soon. 

The cocoanut plantation at the Palisadoes had sixty-one 
bearing trees blown down, and forty-one rather young ones 
just coming into bearing. This plantation is on a narrow 
spit of sand running six miles out and inclosing Kingston 
Harbour. The force of the wind being firom the south 
and against the plantation, the waves broke over it at 
several places, and the harbour being consequently filled, 
much dama^ was done to the wharves and dipping. 

You will, I am sure, be sorry to hear that the Old Bath 
Garden has also shared in the general injury. The fine 
old cinnamon -tree, the camphor-tree, ana the pinus are 
down. Till the place is cleared the keeper is unable to 
give me fuller particulars. 

The King’s House Gardens and grounds have fortu- 
nately escaped much injury. D. Morris 


NOTES 

Messrs. Charles Griffin and Co. announce that they 
have at la«t in the press the memorial volume to the late Prof. 
Maequorn Kankine. It is entitled ** A Selection from the Mis- 
oetlaneous Scientific Papers of W. J, Maequorn Rankine, C.E„ 
LL.D., F.R.S., late Regius Professor of Civil Eng^eering and 
Mechanics in the University of Glasgow, from the Transact 
Hons and of the Royal and other Scientific and 

Philosophical Societies, and the Scientific and Engineering 
Journals, with an Introductory Memoir of the Author, by P. G. 
Talt, M, A,, Professor of Natural Philosophy in the University 
of l^inburgh ; edited by W. J. Millar, C.E., Secretary to the 
Institution of Engineers and Shipbuilders in Scotland." The 
volume will contain many papers of great weight and value, at 
present to be found only in the Records of the various scientific 
^ pbilosophi^ societies, and in the scientific and engineering 
journals, to which they were originally contributed, and there- 
fore inacoessible to the majority of scientific workers. No 
doubt the bringing-together in one volume of these successive 
hnportont oon^butions to science will be acceptable to all who 
knew of Kankine’s hi]^ position in science. A fine portrait on 
steel will be prefixed to tbe volume. 

We have a few further details on the meeting of the German 
Association at Danzig. SaUburg was unanimously chosen as 
the town in which the next year's congress of the Afisociation 


should be held. Dr. Wernicke of Berlin gave an address ‘'On 
the Scientific Standpoint in Psychiatry," and in the section for 
physics and meteorolc^ Dr. L. Weber read a ‘ paper upon 
“ lightning Strokes in Schleswig-HoUteiu," In the section for 
the superintendence of instruction in mathematics and natural 
science Dr, Feyerabendt spoke with reference to mathematical 
school-books, which, as he showed, would bear much simplifi- 
cation and condensation. A point which he urged among others 
was that tbe matter taught should be divided, not upon sclent fic 
principles, but with regard to its easy and ready coroprriiension 
by the scholar, 

The death is announced, on August 22, of the Hoti. John 
Imray, M.D,, of Dominica, West Indies. Dr. Imray had done 
much for the botany of hts island, but is best known for bis suc- 
cessful efforts to introduce Liberian coffee and the cultivation of 
limes into the West Indies, Another death is that of M. Eximond 
Barbicr, the translator into French of some of the works of Mr* 
Herbert Spencer and Sir John Lubbock, at the age of forty-six 
years. 

A LAUDABLE innovation has been mode in the library of the 
French Academy, which is not open to the public. Any one 
wishing to consult any of the rare and precious books in the 
library has only to make an application to the librarian to 
receive the required authority. 

Dr. Watt, of the Bengal Educational Department, who is 
now engaged in the examination at Kew of his extensive collec- 
tions of Indian plants, has been deputed by tlie Government of 
India to visit Manipur, on his return from furlough, for the pur- 
pose of reporting on the forest and vegetable resources of that 
territory. 

Science, the new American record of scientific progress, states 
that the Rev. W. H. Dallingcr has consented to become Governor 
and Professor of Natural Sciences of Wesley College, Sheffield, 
U.S.A. 

Mr. James Blyth of Edinburgh has been elected to succeed 
Prof. Forbes in the Chair of Natural Philosophy at Andenon's 
College, Glasgow. 

Dr. j, Vosmckr of the Hague intends publishing a detailed 
bibliography of the sponges, and it is to be hoped that all 
authors of works or papers on this interesting group will send 
copies of their writings to him at 73, de Ruyter Straat, Haag, 
Holland, 

The bureau of French meteorology has been revived for 
i880'8i, M. Herv^ Mangon being continued president. 

The recent change of Ministry in France has brought forward 
for the second time since 1870 the Minister of Public Instruc- 
tion to the direction of the Cabinet. M. Barthelemy St, 
Hilaire, the new bead of the French Foreign Office, U 
not only a member of the French Senate, but also of the 
Academy of Moral and Political Sciences. He has pub- 
lished a large number of works on philosophy, among which 
the most considerable is a translation of the whole works of 
Aristotle, with a commentary* In order to be better able to 
understand physics and mechanics, he studied mathematics at 
the age of forty- five under the direction of his friend Corioles, 
then scientific director of the Polytechnic School. He was an 
Intimate friend of Leverrier. He was born in Paris in 1809, 
and has just completed his seventy-fir^t year. 

The Birmingham Natural Histoiy Society, vrbich has hitherto 
met in the Midland Institute, has been i^rovided with ample 
accommodation in the Mason Science C<dlege. The Society, 
which numbers 400 members, is making an afiort to fit up the 
rooms in an appropriate and comfortable manner. 
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Ttt» Aiid Cotift^ of Esit^x’ NattirAlijitB* Field/ 

Club and probably the last, of the summer 

coitrjiii meetings at H^h Baech and 1!ilonk’s Woo^ on 

tljUrrft^ in^t# the purpose of the iheetlng being the observation 
<^¥^Si^^tfyptcg(!tmk flora of Eppiiig Forest* The conductors were 
J)r. H. C. Cooke, Mr, Worthington Smith, F.L.S., Mr, James 
English, and E, M, Holmes, F.L.S.j and the party 
(upwards of fifty in number) included many well-known London 
naiuralUtft. Several scarce fungi were notice, although the 
weather pnoi^ed very unfavourable for field-work. After tea, 
botanical demonstrations were given, one of the speakers being 
FroC Max Cornu of Paris, who expressed the pleasure he had 
in beiugv' present, and said that he hoped to eStabUsh stmilar 
meetings in Paris. It is intended to make this ^^ihngus 
meeting’^ an annual institution. 

Dk. Andrew Wilson, F.R.S.E,, has in the press a new 
-work entitled Chapters on Evolution,” in which a popular 
rhumi of tbeT?amunian and other theories of development is 
to be given. Messrs, Chatto and Windus are the publiiiers. 

The French Minister of War has authorised the erection of a 
meteorological observatory in the fort which has been recently 
constructed in the Ballon de Servance, in the Vosges. 

The Rev. A. E, Eaton states {Entomologists' Monthly Mag,) 
that **in Lisbon mole field-crickets arc sold in miniature cages 
by bird-fanciers at the rate of a penny a-piece, Tlicy are kept 
in stock by hundreds together in open tea-chests, lined for the j 
first three or four inches from the top with slips of tin, and are ' 
fed upon lettuces. The natives like to have a ‘grille* chirping 
in the room, and make pets of them,” Has this, or a similar 
custom, been observed by travellers in other parts of the South of 
Europe? No doubt there is a superstitious element in It, on the 
principle that sometimes induces our own people to send to the 
bikers for house-crickets “for luck.” In China, and elsewhere, 

< ther Orthopterous insects are well known to be sold in little 
cages. 

Hitherto, we must confess, Trinity College, London, has 
been somewhat of a nominls umbra to us; but with its fat 
Calendar before us it can be so no longer. It was established in 
1873 mainly for the promotion of musical education. The 
Council, we are glad to see, take a liberal view of what is 
nccessaty to constitute a well-educated musician, and provide 
the means of a really Uberal education. There is a faculty of 
music in which, among other subjects, the physiology of the 
vocal organs and of the ear is taught, In the facnlly of arts, 
besides ancient and modern languages, there are classes in 
mathematics, chemistry, zoology, botany, geology, and physi- 
ology. The College has not only its curriculum for students in 
London, but has centres for examination all over the three 
kingdoms, and judging from the lists of names of those who 
have pasaed, these examinations must be widely taken advantage 
of. The Calendar contains all necessary information as to the 
College and its work, with the examination papers for the past 
year and other matters. If it is able to carry out Its programme, 
the institute ought to do much good. 

At the Exhibition in c:)unection with the Samtory Congress 
which has been held at Exeter, there are several things worthy 
of some notice. It may be mentioned that the marked features 
of the collection are the gas stoves, improved flushing apparatus, 
ranges for the saving of fuel, various appliances for house 
drainage, ventilation, and arrangements to prevent sewer gas 
from rising into houses through closets and sinks. The number 
of manufacturers who exhibit under these heads shows the 
principal directions in which practical sanitarians are working. 
First as to the gas-stoves. These are divided into heating- 
stoves and oooking^stoves. In the heating group the object is 
to attain as much radiation as possible ; in the cooking group 
the object is to prevent loss of heat by radiation, The Exeter 
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Oasl^t knd Coke O^pany* beHeVi^ that w^ sboia 
ebal for a^ cooking,, whilst it wt^ Ha^ be 

superseded as a l^tbig agentf have pfoed f our haadeozne 
silver medals for t^e best atoves. It is stated on the attthwi^ 
of a late cook of the Reform that the gas kitchener No. ^ 
In Class ilL cooked Ibi of meat in fifty^e miimtea, at n 
cost of three farthings, the gas beii^ al the rate of 3r. 6rf. per 
thousand. The graduation of heat dsh be emotively regtdated 
by the tap of the pipe which secures the bm^ers. The gw 
water-heaters shown arc of two kinds-^thbse In Whkfo tlie gas 
jets arc introduced under the bath, and those in wlfich they are 
introduced into a separate boiler plaoed in the bath-room or 
outside it. No. 25, Class 11 !,(> is an example of an upright 
cylindrical boiler with whidf^ Water for a bath can ih 

twenty minutes be obtained at It is impossible to draw 
attention to all the novelties, but there are acme fow deservbg 
special attention. Class IL, No. 3, is a twin” dboT. Twe^ 
doers a few inches apart are hinged so as to open together, 
Tlicre is an open space for ventilation between them. For 
housemaids* sinks on difoent landings, for closets, and for 
scnlleries and kitchens they are invaluable. In filters there is 
not much new. A French firm shows a modification of their 
well-known filters, it being an adaptation of their principle to 
table filters with the use of Carferal. The main point is that 
the Carferal can lie so readily changed, fend it is now wril 
recognised that no filtering material is of any good after many 
days’ use. The trouble involved is no more than that of making 
tea, and a lady can see to it hersrif without being at the mercy 
' of careless servants. 

The Si, y anus's Magazine for October contains the 'first 
instalment of an interesting scries of [articles on “ Lightning 
Fi'oteclioo for Telegraphs.” 

The remains of a lake village have been discovered in a marsh 
at Regnnte, near Milan. They include, it is stated, shavings of 
flints apparently cut with bronze instruments. 

The I>aily Ahoj Naples correspondent writes that in the 
excavations commenced a short time ago at Villagrande (Sar- 
dinia), there have come to light some instruments Avhich are very 
remarkable if, as believed by competent persons, they belong to 
the bronze epoch, which, it is asserted, was exceptionally pro- 
longed in this part of the island. The instruments In question 
are two bronze saws and a four-pronged fork, all is said to be 
found in the same repository. Near Taranto, in some new 
excavations opened in the vicinity of former ones, there have 
lieen found twenty- two skeletons, each in Us respective tomb, 
not far below the surface of the ground. The tombs are all dug 
in the rock, disposed in various positions, and covered with 
square slabs of stone. Some of them were capable of holding 
two corpses, 

Mr. Frotmi>Es will hold, on Saturday afternoon, at 1, 
Cleveland Row, St. James’^?, the first of a series of meeting* at 
which Japanese art with native sketches, photographs, dec.-, will 
be exhibited, and some account given of the country and- 
people. 

The Fhiladelphia Court has forfeited the charters of the 
Eclectic Medical College of Pennsylvania and the American 
University of Philadelphia for selling bogus diplomas. These 
were the medical colleges managed by Dr. Buchanan, who Is 
now awaiting his trial here. 

The exhibition of the Photographic Society opened at the 
Galleries, Sa, Pall Mall East, on Monday, and Is quite worth a 
visit. There are several production* of special interest 1 among 
these ore some fine photographs from Noyaya S^emlya taken 
during the second Dutch Arctic Expedition last year ; several 
excellent views of the Tay Bridge disaster ; Burnham Bcechea* 
by Lieut. L, Darwin, R,E. ; magnificent portraits of Horn and 
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tigers sfc |Hc«mtnei ^ t&e Zoological Gardens ; several 

bcaiMtf ’ideira fii^ Of Siain, includli^ a group of Laotiacn 
huts* im also aevtral speciuMms of new apparatus used 

in pliotognipj^ir.'-'-r - •. r ■ ' 

" An 'iUapbrj||iD|Lt has been mode in all the FrOn^ 

colleges M, Fexry. Any pupil wishing to be promoted to a 
sup^or cloM is obliged to pass an examination* The Govern- 
ment ^ asking iniportant credits for the rebuilding of the principal 
colleges of Fans and the coxistraction of new colleges outside of 
the foTtidcatkms* 

MdumHtm Is the title of a new international bi-monthly 
magazine, devoted to the science, the art, the philosophy, and 
the history of education. It is publiaihed at Boston, Moss., and 
by IVubner and Co., London, 

A vetvn exhibition is being held in Glasgow of apparatus 
for the uttli^tion of gas, electricity, oils, &rc., and of hydraulic, 
architectural, mining, and sanitary appliances. 

XJndkr the name of Tong-pang-chong a Chinese remedy for 
skin diseases was brought to European notice some two years 
since, llie material os brought to this country appeared like 
fragments of a woody root, and it was said to be produced by a 
plant growing in Slam, from whence it is sent to China, where 
its use had become quite general. From subsequent information 
received irom China and from examination and comparison of 
specimens sent to this country with those already contained in 
the Kew Museum, there seemed but little donbt that the plant 
nhich produced the Tong-pang-chong of the Chinese was 
J^htnmafttAus communis^ an acauthaceons plant. A good deal 
of interest was attached to this remedy when it first came to 
notice, since which time nothing has been heard of it until within 
the last few weeks, when some of the material has been received 
in this countiy, and is now in the possession of Messrs. Christy 
and Co, of Fenchurch Street. Whether this consignment will 
prove to be identical with Hhinacanthus commtwis^ and so prove 
tlie accuracy of the preliminary determination which was made 
from scant materials, or whether it will turn out to be produced 
by a distinct plant will no doubt, shortly be seen, The remedy 
is referred to in the Kitw Garden Report for 1877, p. 41. 

Hkrk ToRNfiE has published in the Sitzimgsberiehte der k, 
Ak&dmU der IVusemchafi m Wien (81, 924) a detailed account 
of the estimations of salt in the Norwegian Sea, conducted by 
him during the late Norwegian North Sea Exi^dition. The 
paper is a valuable contribution to the iihysical history of the 
North Sea. 

The monster python which is kept alive in the Antwerp 
Museum having had inflammation of the jaw, a Belgian doctor 
volunteered to enter its cage in order to cure it j but the brute 
at^mpted to suffocate the poor doctor, who was glad to escape 
with his life* 

The 'Qtt^wood College Mulual lmprovement Society seems 
to be doing much to encourage the study of natural science 
among its members. The Report of the Committee for the last 
summr term apeaks highly of the various collections made for 
the OxlHbition ; several useful papers wett read and interesting 
excursions uf^de. 

In the ropbrt of the awards mode by the different juries of the 
Exhibition of Agriculture and Insectology at Paris it is stated 
that a public company has beeh formed in Spain for the 
reajiftg of sUkwmm fed on the oak, an4 the number of 

cocoon* to be coliocted ttw* year will pr^yy amount to no 
less than three millions, A special weaving this 

new silk ha* worked during the whole timo that the Exhibition 
has been open* A medal was awsuded to for a 

lamp specUty omu^ to catch insects; It is suggested in the 


reporb that the some experimeht should be trted by ^eetric l%hl, 
and a fe^ettt instance Im been quorted ‘to would be 

really iRiW^fal* .A certain number of eledric Ilgh^, for ordi- 
naiy Ulumlnatyg purposes, were used this summer gardens 

of the Heoux Kjdiibjtion, In the vicinity of the Forest of Fon« 
toinehlOau* No arrangements were mode for catching the bisects, 
and they fif^l round the lapips, except a few that got admittance 
through the holes of Che r^^tor. The number of the latter 
was so kurge tlu^t two qf these lamp*‘plaoed at a coffee stall in the 
open air hod to be removed, oU the consumers being covered by 
moths of every description. 

The piscioultueal experiments at Erdldouiie^ Victoria^ Axis* 
trolia, have been unusually successikl ; pytua wvmiwefe eedketed, 
of which 2,000 weire salmon trout, ' 

The additions to the Zoological Society** Gardens during the 
post week include a Purple-faced Monkey [SemnapUheens lemetr^ 
pr^minus) from Ceylon, prescnt(iid by Mr. Wm, ColUngwood ; a 
Macaque Monkey (Maeaeus eynomol^s) from India, presented 
by Mr, Henry Thimbleby; a White<heekod Capuchin (Cekus 
lunatus) ^ttssa Brazil, presented by Mr. Henry Ch. Marckman do 
Lichtabbell ; two Common Cranes cinfrea)f European, 

presented by Mr. Norman W. Shairp ; a Rose HIH ParrakVet 
{P/atycercus extmtus) from New South Wales, presented by' Mr. 
Charles Porter; a Common Chameleon {CAapta/eon vuig^ris) 
from North Afi-ioa, presented by Mr. Percy Day; a West Afticant 
Python {P}dAon ee^) from West Africa; presented by Br. F, 
Speer ; a Ble^-bok {AleelapAus albi/rons) from South Africa, 
a Prince Albert’s Curassow {Crax alberii) from Columbia, 
j deposited ; a Sulphur -breasted TwxGicn {Kampkasios earinaius) 
from Mexico, purchased. 


OC/R ASTRONOMICAL COLUMN 


The Binary Star m Centauri.— Mr. W, L. Elkin, who 
has been recently a student at the University of Strassburg, has 
given, in a dissertation for the degree of Doctor, a new deter- 
mination of the orbit of this remarkable star, in which he has 
had the advantage of a fine series of measures executed 1^ 

T. Mnclear, Mr, W, Mann, and Mr. G, Maclear at the Royal 
Observatory, Cape of Good Hope, collected and forwarded to 
him by Mr. Gill. We subjoin his elements, whidj, though not 
considered deflnitive, yet appear to represent the whole course of 
micrometrical measures very satisfactorily. Mr. Gill’s measures 
in 1877 seem to indicate well the position of the companion 
about its nearest approach to the principal star, whidr it was 
feared at one time there would be danger of losing at this passage 
of the periastre. For the sake of comparison the provisional 
orbit aeduced in 1879 by Dr, Dobcrck is annexed ; the most 
noticeable difference is in the period of revolution. 


KlUn. 

Passage of periastre *875*97 

Node 25^ 47^ 

Node to periastre on orbit, 54“ 4^ 

Inclination 79'* 32’ 

Exceutricity 0*5260 

Semi-axis major ... ... X7^''5o 

Revolution 77 ‘42 years 


JJobwck. 
x875*I2 
2S; 32 ' 

45' 58' 

79 *4 
i 8 ^'- 4 S 

88536 


years. 


Mr. Elkin’s orbit gives the following angles and distances 


i88o‘o ... Position 185-7 Distance 4*79 
t^i-o ... „ 192*4 ... „ 6*8i 

1882-0 ... 15, 196*1 ... „ 870 

i 8 S 3 'o ... „ 198*3 •• >7 

1884*0 ... „ 200*2 ... „ 11*98 

For the absolute parallax of og Centauri, he states that the series 
of 156 altitudes observed on the same days, directly and by 
reflection with the Cape circle In the years 1856-60, assto* 
-t* o'’*7^ i: 0^’-o68 ; MoesU from observations at Santiago had 
found (^"‘88. Although a laige parallax, the largest perhaps yet 
detected, may still be attribute to this Star, it appears to be Mr. 
ElkiuV oonoiuribn that it yet remains to be deterndned within 
very noorow llndts. Probably Mr, Gill* with the afd of tho 
heliometer^ may In due course give « good acbount of H; 
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Thr Vahiablb R Hvdiub,— D r. Goold, at Cordoba, has 
^iven mucb attention to the cbanjKS in thb variable star, respect* 
mg wMch Argdander remarked that so long as observations were 
confined to European latitudes little would probably be under- 
flood, and he has deduced a formula closely rei^resenting the 
^servations, excepting one by Maraldi, about which there appears 
to be a large error* The earliest recorded observations of tMs 
celebrated variable Dr. Gould remarks were those of Hevelius in 
April, x66a, published In the scarce volume of the **Machina 
Coelestis in 1679. Montanari of Bologna comporii^ Bayer^s 
Uranometry with the sky on April 15,' 1670, remarked it as a star 
of the fourth magnitude, not entered upon the map, and notified 
it as a new object. Its variability was recognised by Maraldi at 
^aris in 1704, who watched it at intervals till 17*2, There then 
ap^ars to be a gap in the observations until we come to those 
or Pigolt in 1784 and 1785. Ar^elander collected and discussed 
all the observations to the l>eginning of 1863, and deduced a 
formula which fairly represented the data since 1784. The length 
of the period is deceasing rapidly, amounting, as Dr. Gould 
says, to more tlxan nine hours at each successive recurrence — a 
circumstance which impeded the determination of the number of 
periods elapsed between Montanan’s observation in 1670 and the 
'first maximum noted by Pigott. Twelve periods having elapsed 
since the latest maximum included in Aigelander’s investigation, 
present data allow of clearing up several doubtful points. 

Dr. Gould finds that the number of periods between the 
maxima of 1670 and x 784 must have been eighty instead of 
eighty-four, as assumed by Argclander, and the number between 
the maxima of 1670 and 1704 must have been twenty-three 
instead of twenty-five. Assuming that Maraldi's second maxi- 
mum is erroneously dated in 1708, instead of 1707, he finds tliat 
all existing observations except Maraldi’s first, may be repre- 
sMted within quite tolerable limits, ** by supposing a uniform 
diminution in the period, upon which are su2>erpo8ed variable 
terms, according to which a symmetric perturbation completes its 
cycle in seventy-two years," and the following formula is finally 
inferred. The days are counted from the beginning of the year 
1875 j— 

T ss 3 S* 6 d.+ 434*44<d. #f-o*37974d.«* + 3a od. sin (5° « + lo*) 
•f 2*6d. sin (xo « + 324^) + 6*8d. sin (15" + 205®) 

It will be found that the formula fixes the next maximum to 
January iS, 1881 ; Schmidt alone ha's observed the mintma, 
which occur on the average at about 9-i6ths of the interval 
between the maxima. 


A Nbw Comet, -«*O n the evening of September 29 Dr. Ernst 
Hartwig of the Imperial Observatory, Strassburg, discovered a 
bright comet about 10’ north of Arcturus, and having obtained 
obMTvations on three consecutive night^ has calcmated the 
following elements : — 

Perihelion passage, September 6*9528 M.T. at Berlin. 

Longitude of perihelion io o*6 

„ ascending node 43 3**3 

Inclination of orbit 38 48*3 

l.ogarithm of perihelion distance 9 56450 

Motion — retrograde. 

Hence he finds, for Berlin midnight 

R.A. Ded. X40g. distance from 

h. m. a 4 , Earth. Sun. 

Oct. 6 ... 16 7 40 ... 4-24 35'5 ... 9*8147 ... 9 9231 

$ ... 16 29 22 ... 22 46*2 ... 9*8485 ... 9*9432 

10 ... 16 47 x8 ... 21 3*5 ... 9*8827 ... 9*9623 

12 ... 17 2 15 ... 19 29*6 ... 9 9155 ... 9*9805 

14 ... 17 14 51 ... 4-18 s'o ... 9*9476 ... 9*9978 

The intensity of light is rapidly diminishing, being on October 14 
onW one*sixth of that at the time of disooveiy. 

The above orbit places the comet at 6 a,m. G.M.T, on 
September X2 near to Kegulus, so that^ it U distinct from the 
obj|^ notified by Mr. J>wis Swift of Rochester, N. V, 

TTxe comet was seen for a few seconds between clouds at the 
Royal Observatory, Greenwich, and at Mr. Barclay’s observa- 
tory, Leyton, on the 5th, and is described by Mr. Talmagc as 
“ very bright,” with a loi^ toil.” 


CHEMICAL NOTES 

coxmection with the subject of water of hydration the 
sesulU of Van Bemmelen, described in the Berlifur 
ere of interest. He has determined the quantities of water 


parted with, axid also taken up hy various hydmted oxides ux»der 
dififerent conditions of temperature and humidity of surrounding 
atmosphere. The results anord another instance of the graduation 
of chenucal into physical actions. The amount oi water taken 
up varies but little, but the strength of the combination varies 
much. The formation of hydrates appears to be a function of 
molecular weight of the oxide and of the temperature. 

Two papers of great Importance by Thomsen have just 
appeared in the BerHn^ BtrkhU, Thomsen attempts to 
base a general theory of the structure of carbon compounds 
on thermal determinations. He does this by measuring (in- 
directly, of course) the heat of dissociation of the carbon mole- 
cule, and from this and other data, finding a thermal value for 
the combination of two carbon atoms, to form a gaseous com- 
pound, by four, three, two, or one “link.” Hence he deduces a 
thermal value for each “link.” General equations are given for 
calculating the beats of formation of various isomers, assuming 
a certain “Unking” of the atoms for each.^ In cases where 
various “ linkings ” may be assumed, a determination of the heat 
of formation may determine which “Unking,” and therefore 
which structural formula, is the more probable. 

In a paper read before the Owens College Chemical Society 
Messrs. Sevan and Cross detail exjxsriments on jute fibre, which 
lead them to regard the intercellular portion of this fibre as 
probably consisting of an aromatic compound of the quinone 
class, together with a substance allied to the carbohydrates, and 
.somewhat of the nature of cellulose. The presence of this inter- 
cellular substance confers on jute the power of retaining various 
dye-stufis. The authors also describe a method of separating 
cellulose from jute fibre, based on the action of chlorine or brj • 
mine, subsequent boiling with dilute caustic lyc, and washing in 
acid. Jute fibre which has been acted on by chlorine is coloured 
deep magenta by immersion in a solution of sodium sulphite. 
The work of Messrs Bevan ^and Cross promises results of con- 
siderable importance. 

Mr. O, Hehner publishes in the AMyst the results of his 
determinations of phosphoric acid in potable waters. He con- 
cludes that tile presence of more than 0*5 parts per milUoa of 
PjOfi should be regarded with suspicion ; also that absence of 
phosi)hates affords no positive proor of freedom from pollution. 


It is stated in the Outmker Zeitung that if a solution of two 
parts of citric and one of molybdic acids be evaporated to dryness, 
heated to incipient fusion, and dissolved in 30 to 40 parts of 
water, a solution is obtained which imparts a blue colour to 
paper immersed in it, and dried at lOO®, This paper Is bleach^ 
by M^ater, and may be used as a test for the presence of water in 
alcohol, ether, &c, 


M. DE ScHULTER statcs itt Comptes rend, that he has succeeded 
iu preparing \iellucid crystals of anolcite by heating a solution of 
sodium silicate or caustic soda along with aluminous glass in 
sealed tubes to about 190®. 

From analyses and determinations of specific heat of cerium 
tungstate, Coasa and ZeceWni {Gazetta chim, Italiana for July) 
think that the atomic weight of cerium is better represented by 
92, the number formerly adopted, than by 138, which — or more 
probably 141 — is generally regarded as correct. The data of the 
Italian observers are as follows : — Ce8(W04)a (Ce= 141 )» 1026, 
X 0*0821 (sp. heat found) *» 84*2,. atomic neat of W = 6*4^ of 
0 = 4; hence molecular heat of (WOJj « 67*2, but 84*2- 67*2 
sat 17, which -4- 2 gives 8*5 as the atomic heat of cerium. 
CeW04(Ce « 92) « 340, X 0*0821 *27*9; but 27*9 - 22*4 
(that la, molecular heat of WO.) gives 5*5 as the atomic heat of 
cerium. The careful determuiations of the specific heat of 
metallic cerium made by HilLebrand, and the general analogies 
of the cerium salts, must however be r^arded as of more valae 
in ^terminit^ the atomic weight of this metal than a series of 
estimations of the spedfic heat of a compound contidnl^ oxygen, 
concerning the infioence of which element on the specific heat of 
compounds thereof we have so little exact knowle^e. 

There has of late been a considerable atnotmt of dlscassion 
as to the emstenoe of pentathionlc add, H|SgO«. In a recent 
paper in the of the Chemical Sodety, Messrs. Taka- 

matsu and Sndth bring forward evidence whidi appears con- 
clusively to prove that mis add does exist. 

HELL has studied the action of bromine on adds of the 
acetic series, and in a paper in the BirtekU he shows that the 
substitution of bromine tit hydrogen proceeds slowly^ until frod 
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JO to 30 per cent, of the cbAnge is completed, then more nipidly 
untU nbont 60 per cent, is reached, and then again slowly. He 
aUo i^ow0 the greater the molecnUr weight of the acid the 
more rapidly is the period of maximum action reached. In 
these phenomena we have fresh examples of the so-called 
** Chemical Indnction" of Bunsen and Kosooe. This supposed 
spedal phase of chemical change would indeed appear to m of 
very fr^uent occurrence, being only absent in those changes — 
if such exist — which consist or a single part, the direct clmnge 
only. 

Bsrthblot, in the Compks rendus of the Paris Academy, 
describes exp^ments which lead him to believe that by the 
electrolysis of dilute sulphuric acid a new oxide of sulphur — 
S1O7 — ^18 produced. This substance belongs to the class of 
peroxides, and is analogous with ozone and hydrogen peroxide ; 
the formation of each of these substances is attended with 
absorption of heat. From the study of the thermal changes 
accompanying the solution of chlorine in aqueous hydrochloric 
add and in water, the same author thinks that a trichloride of 
hydrogen, HCl#, probably exists. 

Boussingault, in Anttahs Chim, Phys,^ has examined the 
action of heat on barium dioxide under diminished pressure, and 
has shown that in a vacuum this substance ports with oxygen at 
a low red heat, and that oxygen is readily absorbed from the 
atmosphere by the bj^ta thus produced at about the same tem- 
perature, under ordinary pressures. It seems therefore that 
baryta may be employed as a carrier of oxygen from the atmo- 
sphere ; hitherto the nigh temperature required for the decom- 
position of barium dioxide has brought about some molecular 
change in the baryta produced, which has rendered it incapable 
of alworbing more than very small quantities of oxygen from the 
atmosphere. 

In Contptei rendus, Hautefeuillc states that he has obtained 
crystals or orthoclase and of quartz in the same tube by heating 
a mixture of acid potassium phosphate— previously fused with 
silica and alumina — with silica and a litUe potassium fluosilicate 
in a glass tube. 

Rauxiszbwski in Liebig's Anmlm gives a careful study of 
the conditions under which various carbon compounds exhibit 
phosphorescence; he concludes that this phenomenon occurs 
with those compounds which combine, in ]>re8ence of alkalis, 
with the active oxygen of ozone or other peroxide. Phosphor- 
escence he regards as a special case of the phenomenon of 
combuslion ; during slow oxidation active oxygen is i^odiiced; 
hence it is in such processes of oxidation that ^osphorescence is 
noticed. When oxidation is rapid much of the active modifica- 
tion of oxygen is produced, combination occurs rapidly between 
this and the oxidising substance, and we have the phenomenon 
of combustion. The phosphorescence of certain organised crea- 
tures is due, according to the author, to the slow oxidation, by 
the agency of active oxygen, of such compounds as lecithin, 
cbolesterin, spermacetti, myricy lie alcohol, sugar, fata, or ethereal 
oils. He shows that these substances are decomposed by cholin 
and neurin, and generally by bases of the formula K. . N . OH 
(where R is a monovalent alcoholic radicle, Cllj.C-Hc, 
&c.), and that this decomposition is attended with phosphor- 
escence. 


I Obsskvations as to the changes of length of iron bars 
I through magnetisation having been somewhat discordant. Prof. 

I Righf has wtely taken up tiie subject aJfresh [H Nmmo Cim.^ 

\ ser. 3, tom. vii.), and, to measure the displacements, he attached 
I a fine steel spr&g, with mirror, to one end of the bar (which 
I was magnetism by means of a spiral), the mirror being observed 
through a telescope. Changes in length were thus magnified 
I 8,000 times. The results were as follows : — 1. Magnetism pro- 
' duces in iron and steel an increase of dimension in direction of 
the magnetisation. 2. On cessation of the ma^etising force a 
I part of this increase remains, and more or less <? it according to 
! the coercive force. 3. Ihe elongations are proportional to the 
square of the current’s intensity when this is not very great. 
4. When, after a strong current through tiie spiral, a weak current 
is sent In the opposite direction, it produces a shortening ; but 
even when it Is strong enough to demagnetise the bar, the latter 
retains a greater length than In the normal state. 5. During 
reversal of the polarity of a bar its length becennes momentarily 
less, and it oscillates in length, 6. A bar or wire of iron tra- 
versed by a current contracts at the moment of closing the 
.circuit. 7. On opening the circuit it elongates, but this elonga? 
tion is less than tne initial contraction, indicating that transverse 
magnetism partly remains. 8. In reversal of the transverse 
polarity the bar elongates for a moment, and thus oscillates in 
length. 9, The contraction produced by the current is greater 
when the bar has before been longitudinally magnetised. 10. 
Some iron bars show a teiidency to take spiral magnetisation, 
i.e. to rotate the magnetic axes of their molecules in the direction 
of the spiral. This is shown by the contractions caused by a 
current passing through the bars, which are different according 
to the direction of the current and that of the previous ^longi- 
tudinal magnetisation. 

The absorption of radiant beat In gases and vapours form th 
subject of a recent valualde paper to the Vienna Academy 
(July i) by Messrs. Lecher and Pernter, They consider ** vapor- 
hesion” to have been an important source of error in Tyndall’s 
experiments. In then* own method the thermopile and the heat- 
source were brought into the same vessel. Air-currents were 
avoided by causing the surface of radiation to be heated in each 
case suddenly from without, by means of a steam jet, to 100" C. 
Among other results the absorption of water-vapour is found, in 
opposition to Tyndall, immeasurably small. VioJle found, on 
Mont Blanc, that a metre of the air absorbed only 0*007 per cent, 
of the whole radiation ; according to this, a layer of 300 m. 
length would be necessary to produce, with water*vapour satu- 
rated at 12% that absorption which Tyndall obtains in 1*22 m. 
This and the authors’ own experimental results are considered to 
prove beyond dispute the very small absorption of aqueous 
vapour. The authors’ results for gases agree pretty weU with 
Tyndall’s. Ko simple connection between absorption and pres- 
sure of the substance w as discoverable. The absorption, even for 
radiation of a heat-source of loo^' C,, is selective. The authoi*s 
found the absorption of certain substances of the fat series 
examined to increase rapidly with increasing proportion of 
carbon. It seems to be otherwise, however, with bodies from 
' other groups ; thus, benzol, notwithstanding its six C-atoms, 
has a mirly small absorptive power. 


A SMAbt pamphlet, ** Report on Two Kinds of Coal sub- 
tnilt^ by the Chesapeake and Ohio Railroad Coal Agency,” 
published by the Bureau of Steam-EngineeriDg of the U.S. 
Navy Dejpartment, contains a detailed account of the methods of 
detaining on the large scale the relative ratios of steam coals, 
which must be of very considerable service to any who require 
to perform such determinations. 

If ^uminium hydrate, optained by precipitating a solution of 
alum by ammonia, be allowed to remain in contact with water 
for or four tnonths, U undergoes, according to M. Tom- 
masi {Cmp/es rmdus)^ a molecular change whereby it is rendered 
very much less soluble in adds, and is no longer capable of 
fanning a compound with aluminium diioride. 


PHYSICAL NOTES 


Messrs. A. F. Lahrie and C. I. Bruton of Edinburgh have 
devifcd a new electromotor engine, in which four electromagnets 
act successively upon an eccentric armature of soft iron rotating 
about a central shaft, thus avoldiim the back pull of Froment^ 
and other forms of electromotor. The gradual approach thereby 
secured between the armature and the active field-magnets is a 
feature common to this engine and to that of Mr, Wiesendanger. 
The principle has long been applied, though somewhat dif- 
ferently, in the little motors employed for whirling C^eissler's 
tubes. 

SiGNOK Macaluso hos recently described a new form of 
mercurial air-pump, on the Sprengel principle, sufficiently simple 
to be capable of construction from the materials at hand in any 
chemical laboratory, and requiring no india-rubber connections. 
An outline diagram of the pump Is ^ven in the August number 
of the BtibldtUr, 


The oosditioiu of goyteti Ue at kngth bv Herr 

Otto Lan, in a recent paper to tbe Gtittinwn Soefety of 
Sciences No, 6). The theory of he considers 

inadequate, and he prop^es another, .wMeh has an interesting 
iiinibirity to that of Mr. Mallet regarding the of the 

intermittent volcano at StromboU. 


Here A. Schektel has determined the fusing-points of « 
number of difficulth-fusible substances by comparing them vrith 
those ttHoys of gold and platinum in various proportions. He 
mves the TUsbn-polnt of basalt as 1,166^ C. ; that of adularia 
(firom the St. Gcttbardt) is stated as being between t>400<> and 
1,490^; And nickel between 1,39a” and 1,420”. 


544 


NATURE 


[Oftiy, 1880 


THit < electric conductivity of gas^corbon and it» variability ! 
unto ^preaaure to been re-examined by MM. Naccari 
Vagliaid^ Carbon prisma were carefully covered at certain points 
of meir surface witU copper by eleotro-aeposition to ^cure good | 
contact with the wires by which they were inserted in a Wheat- 
stone's bridge to determine their resistance. When subjected to 
great pressures the resistanceis of the rodi of carbon showed 
scarcely any change. Hence it appears the changes or 
conductivity which carbon exhibits m the microphone and in the 
carbon ^epStone under varying pressures are due not to any 
altemHon of the contact between the particles in the intimate 
structure of the substance, but to mere changes in the external 
contact. 

Hr. Wkrner SrKMKNS has lately desenbed to the Berlin 
Acadeiny a new series of experiments on the electric conduc- 
tivity of carbon, and the way it is affected by tera;5erature. He 
finds that of gas retort carbon at 0* C. 0’0i36 (mercury «• t), 
and the coefficient of increase of conductivity 0*000345 per 
degree Celsius. The artificial carbon rods produced by compres- 
sion of carbon powder also show greater conducting power with 
increasing temperature, but the Increase is not so ^eat (as m 
retort carbon). I)r. Siemens thinks other experimenlcrfi may have 
been led to erroneous results by faulty connections. He effected 
the union of the carbon ends with the conducting wires by means 
of galvanic copperinp;. The property of conducting listter at 
higher temperatures is regarded as a property of the carbon 
material itself, not as a consequence of its atracture. It may be 
explained (Hr. Siemens says) as irt the case of crystalfiiie 
selenium, if we airaume that the carbon is an aUotronic modifica- 
tion (ccmtaitiing latent heat) of a hypothetical metallic carbon. 

In his theory of the bifikr niagnetomctcr Gauss considered 
that the torsion of the suspending wires, and the induction of 
the earth's ma^Ctiatp on that of the suspended magnet, might 
be neglected, as very small. In the course of several years’ 
obsjatvatlotts, Herr Wild having found this to cause seriaus 
dischepanfcy between theory awd experichCc, has (at Pawlowski 
Observatoiy) developed the theory anew, taking account of those 
two factors. Substituting cocoon-threads for wires, he considers 
the moment of torsion can be reduced to considerably less than 
0*3 per cent, of the moment of gravity (it was more than 
5 per cent, with wires). The improved theory, while agreeing 
much lietter with experience, affords an excellent method of de- 
termining separately, from direct observation of the angle of 
torsion and tne three durations of vibration of the magnet in the 
normal, reversed, and transverse poaitiottj its two kinds of 
induction-coefficients, viz., that in ^weakening, and that in in- 
crease of the magnetic moment by induction ; also of deter- 
mining the temperature-coefficient of magnets and of absolute 
measurement of the horizontal intensity {fvitd. Ann,^ No. 8). 

It appears from recent experiments by Herr Knoblauch 
{Wiid, Ann,f No. 8) that in reflection of polarised heat-rays 
from metahs, the rays of different heat-colours beliave differently, 
in that they have in general different angles of polarisation, pre- 
senting, in the case of certain metals, as gold and silver, great 
differences, and in that of others, as copper and speculum metal, 
smaller. In the case of lead and arsenic these differences whoUy 
disappear. With the former metals the transitions in reflection 
of different rays from linear to elliptic vibrations do not keep 
equal pace vith each other j changing the kngle of incidence 
from tr to the angle of polarisation, the transformation of the 
vibration of one neat- lint is prominent, while in change of in- 
cidence from 90’ to the angle of polartsation, it is that of 
another. With lead and arsenic, at all angles of incidence from 
o'* to 90*, the ellipses of certain constant heat-rays are always 
more extended than those of the other heat colours. 


GEOGRAPHICAL NOTES 

The full details of the Franklin Seardi Expedition published 
in the A'Sw York HeraM of September 23 and follo^ring num- 
bers do not contain much of scientific interest in addition to 
what we gave last week. The narrative contains a graphic and 
interesting account of the sledge journeys of Lieut. Schwatka's 
party, of the various Eskimo tribes met with, of the country 
traversed, and the remains of the FrahkUn Expedition; Some 
precision is given to our knowledge of the country, and maiw 
voluble hints given as to how to brave an Arctic winter, i 
Although the extreme cold endured, 103® F, below freezing, fg j 
not so great as has been experienced in one or two prewous 


inataneei, we quesito^ whether an average temperature of too'' of 
frost for 16 days was ever before znet with. A good many In- 
teresting relics of the Franklin party were collected, and there 
seems no doubt that the Eskimo aid at one time have a number of 
books in a tin box bdoniriog to tlm party who left the ships ; 
but these, with gold wattes and other mysteries, were g^rven to 
the children for playthings^ and have long ago dimppearhd. It 
is probable enough that among the bocMcs wore *eome records 
of the progress of the expedition; but all hope of recovering 
them may now be abandoned. We trust that there will be no 
delay in the publication of the scientific observations which were 
doubtless made by Lieut. Schwatka's expedition. 

The new number of the Geographical Sodety's Proceedings 
provides us with an unusual suppiv of good readable papers ol 
moderate length. Lieut, O. T. TeiifitpIe frmhkheS'-'^^N^ oh 
Russian Laplatid," accoihpamed by a new map ; the ECv. W, G. 
Lawesj the well-known missionary, ** Notes on New Guinea and 
it* Inhabitants ” ; the Rev. C. T. Wilson, lately Of the Nyanra 
mission, a brief narrative of a jottruey over new ground In East 
Africa from Kagci to Tabora ; and lastly, Major W, M. 
Campbell, R.E., an account of his visit to the previously 
unknown (except from hearsay) Shorawak valley and the Toba 
plateau, Afghanistan. The Geographical Notes s^ply par- 
ticulars regaiding the murder of Messrs. Carter and Cfadenhead 
in East Central Africa, Uad Capt. T. L. Phipon-Wybrants’ 
expedition to Unuila's country, east of MatabeMiand, us well as 
a French surveying expedition for West Africa. These arc 
followed by a rhutnl of some of P^re Duparquet'a notes On 
Orampo-land, an Egyptian exploring expedition in $omali-land, 
M, Regcl’s journey in Eastern Turkestan, *md a summary of the 
Indian Marine Survey Report for 1 878-/9* ‘ There are idso some 
useful additions to our knowled^ of Eastern Pemk, and an 
abstract of a Consular report on the Chinew province of Shan- 
tung. W e must not omit to mention that the preseiW number 
contains the map postponed from last month) of the country 
l>et ween Sind and uwidahar, showing the courseof the proposed 
railway, on which Sir Richard Temple recently lectured before 
tlie Society and at Swansea. 

The new expedition despatched by the Ix)ndon Miseionairy 
Society to Lake Tanganyika, and consisting of the Revs. A. J. 
Wookey and I). Williams, with Hr, Palmer, left Zanzibar on 
June 14, and crossing to the mainland at Saadani, marched 
thence to Ndumi, Here they remained for a few days, until 
they got their full complement of and finally started for 

the interior on June 21, Accomplishing some twelve or fifteen 
•miles a day^ they reached Mpedapwa on July 14, and were most 
kindly received by the Church Missionary Society’s agents. They 
were to recommence their journey to the lake on July lo. Their 
caravan consists of 309 men, the chief of whom is UUa, who 
accompanied the Rev. Roger Price, when the bullock -waggon 
experiment was tried some four years ago. 

From a letter in VExpUration we learn tliat M. Wiener had 
in July reached Archedona, m his exploration of the Napo, one 
j of the great tributaries of the Amazon ; unless he meets with 
disaster, we may expect to hear of him by and by from Para, 

The MiUheUungen of the German African Society, of which 
six parts am published, contains much very valuable information 
on recent ex^oration in Africa by German explorers. We have 
details of the progress of Herr Schiitt’s expedition in the l-oanda 
region, of Ronlfs^attempt to push southwards from Tunis, of Hr, 
Buchner to Muata Janvo's kingdom, of Hr. O, Lem's determined 
and so for successful attempt to push southwards through Morocco 
to Timbuctoo and beyond. We have, besides, records of the 
doings of the International African Association, and of the 
various other societies for the exploration of Africa throimhout 
the world. In the double number, 4 and 5, Hr. Reichenau 
gives a detailed list of the collection of birds sent home from 
Malanga In Angola by Herr Schiitfc 

A TELEGRAM from New York, October; 5, UtatOP that the 
commander of the United States steamer reports the dis- 
covery of a submarine volcano near San Alessandro, an iriand 
in the Pacific. 

The eruption of the volcano Faego in Gtiatemaia, to which 
we referred some weeks ago, ceased almost tmddnaly in the 
second half of the month oif July. M. de Thiarsantrv French 
representative in Guatemala, writes to La Nature that aaotlier 
volcauo of the same country, Facayay seenui inclined in Its turn 
to resume activity. At Amatitbm, a small town on riie^tbpe of 



NATURE 


545 


Oct 7, 1880] 


the moUDtein« «tibtemuiean noUea «ttceeedcd each other alinosi; 
comtwjtly on My 28. 

iKi'it^LlonKCC received at Lloyd's from Christianiai dated 
October r» states that the HtptufU, steamer, Capt Rasmiisse^ 
which atrived at Vardd# previous to Septemb^ aj, from thcOm, 
reports that on September 19, in Jugor Straits, she fdl In with 
the SihrU^offs expedition proceeding eastward, 

Tme^k is a useful article in the last number of La Nature on 
French Guiana and its forest produce, by Dr. J. Harmand. 

SCIENCE AND CULTURE^ 

CIX years ago, as some of my present hearers may remember, 
I had die privilege of addressing a large assemblage of the 
inhabitants of this city, who had gathered together to do honour 
to the memory of their famous townsman, Joseph Priestley j and, 
if any satisfriction attaches to posthumous glory, we may hope 
* that the manes of the burnt-out philosopher were then frnally 
appeased. 

No man, however, who is endowed with a fair share of common 
sense and not more than a fair share of vanity, will identify 
cither contemporary or posthumous fame with the highest good ; 
aud Priestley’s life leaves no doubt that he, at any rate, set a 
much higher value upon tlie advancement of knowledge and the 
promotion of that freedom of thou^t wluch is at once Uie cause 
and the consequence of intellectual progress. 

Hence 1 am disposed to think that, if Priestley cotild be 
amongst wn to-day, the occasion of our meeting would afford him 
even gi'eatcr pleasure than the proceedings which celebrated the 
centenary of his chief discovery. The kindly heart would be 
moved, the high sense of social duty would be satisfied, by the 
spectacle of weU’earned wealth, neither squandered in tawdry 
luxury and vain-glorious show j nor scattered with the careless 
charity which blesses neither him that gives nor him that takes ; 
l>ut ex^jended in the execution of a well-considered ploir for the 
aid of present and future generations of those who are willing to 
help themselves. 

Wc shall all be of one mind thus far. But it is needful to 
share Priestley's keen interest in physical science; to have 
ieanied, as he hod learned, the value of scientific training in 
fields of inquiry apparently far remote from physical science ; to 
appreciate, as he would liave appreciated, the value of the noble 
gift which Sir Josiah Mason h .s bestowed upon the inhabitants 
of the Midland district. 

For m children of the nineteenth century, however, the esta- 
blishment of a college under the conditions of Sir Josiah Mason’s 
Trust, has a significance apart from any which it could have 
possessed a hundred years ago. It appears to be an indication 
that we are reaching the crisis of the battle, or rather of the long 
series of battles, which have been fought over education in a 
campaign which begun long before Priestley’s time, and will 
probably not be finished just yet. 

In the last pentury, the combatants were the champions of 
ancient literature, on the one suie, and those of modern literature 
on the other; but, some thirty years ago, the contest became 
complicated by the appearance of a third army, ranged round 
the banner of Physical Science. 

I am not aware that any one has authority to speak in the 
name of this new host. For it must be admitted to be somewhat 
of a guerilla force, composed largely of irregulars, each of whom 
fights pretty much for his own hand. But the impressions of a 
fml private^ who has seen a good deal of service m the ranks, 
reepeoiing the present position of affairs and the conditions of a 
permanent peace, may not be devoid of interest ; and I do not 
know that I could make a better use of the present ov>pprtunity 
than by laying them before you. 

From the time that the first suggestion to introduce physical 
sdenoe into oidiiuuT eduoation was timidly whisiKjred, until 
now, the advocates df scientific education have met with oppo- 
sitiemof two kinds. On the one hand tiiey, have been pooh- 
imohed by the men of business who pride themselves on being 
the representatives of practicality ; whUe on the other hand 
th«w have been exoommutttcatad by the classical; scholars, in 
ihide capaetty of Levites in ohaige of the ark of culture and 
rnstmopobids of UW ^ 

'* An, AjUreat d«Uv«re<t on the oocasioa of the opining of Sir Joilah 
Sdeiice CoUegi, at ^rtnHUihato, on October i,hy Xhoma* H. 
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praetteal men believed that the idol whom they worship 
-—rule of thumb— 4ias been the source of the past j^perity, 
and will sufilce for the future welfare of the arts and manufac- 
tures. Theywere of opinion that scienoe is spe^vdativeTuldiish; 
that theory and praotlce have nothing to do with one another ; 
and that the scientific habit of mind is an impediment radier than 
an aid in the conduct of ordinary affairs, 

I have used the past tense in speaking of the practical men — 
for although they were veij fonnidable thirty years ago, 1 am 
not sure that the pure species has not been extirpated. In fact, 
so far as mere argument they have been subjected to such 
a feu <i*m/er t\xsLt it is a miracle if any have' escaped. But I 
have remarked that your typical practical man has an unexpected 
resemblance to one of Milton’s angels. His spiritual wounds, 
such as are indicted by logical weaponSi may be as deep as a 
well and as wide as a chunm door, but beyond shedding a few 
drops of ichor, celestial or otherwise, he U no whit the worse. 
So if any of these opponents be left I will not waste time iu 
vain repetition of the demonstrative evidence of the practical 
value of science; but, knowing that a parable will sometimes 
penetrate where syllogisms fail to effect an entrance, I wiU offer 
a story for their cons&eration. 

Once upon a time, a boy, with nothing to depend upon but 
his own vigorous nature, {was thrown into the thick of the 
struggle for existence in the midst of a great manufacturing 
population. He seems to have bad a hard fight, inasmuch as, 
ny the time he was thirty years of age, his total disposable funds 
amounted to twenty pounds. Nevertheless middle life found 
him giving proof of his comprehension of the practical problems 
he had l^en roughly called upon to solve, by a career of 
remarkable prosperity. 

p'inally, having reached old age with its well-earned surround- 
ings of honour, troops of friends,” the hero of my story 
bethought himself of those w’ho were making a like start in life, 
and how he could stretch out a helping hand to them. 

• After long and anxious rcfiection this successful practical 
man of business could devise nothing better than to provide 
them with the means of obtaining ** sound, extensive, and prac- 
tical scientific knowledge.” And he devoted a large part or his 
wealth aud five years or incessant work to this end. 

I need not point the moral of a tale which, as the solid and 
spacious fabric of the Scientific College; assures us, is no fable, 
nor can anything which I could say intensify the force of this 
practical answer to practical objections. 

We may take it for granted then, that, in the opinion of those 
best ijualified to judge, the diffusion of thorough scientific educa- 
tion iH an absolutely essential condition of industrial progress, 
and that the College opened to-day will confer an inestimable 
boon upon those whose livelihood is to be gained by the practice 
of the arts and manufactures of the district. 

The only question worth discussion is, whether the conditions, 
under which the work of the College is to be carried out, are 
such as to give it the best possible chance of achieving permanent 
success, 

.Sir Josiah Mason, without doubt most wisely, has left very 
large freedom of action to the trustees, to whom he iu*op08es 
ultimately to commit the administration of the Colley, so that 
they may be able to adjust its arrangements in accordance with 
the changing conditions of the future, But, with respect to 
three points, he has laid most explicit injunctions upon both 
administrators and teachers. 

Party politics are forbidden to enter into the minds of either, 
so far as the work of the College is concerned ; theology is as 
sternly banished from Its precincts ; and finally, it is especially 
declared that the CoUcm shall make no provision for **merc 
literary instruction and wucation,” 

It does not concern me at present to dwell upon the first two 
injunctions any longer than may be needful to express my full 
conviction of their wisdom. But the third proliibition brings us 
face to face with those other opponents of scientific education, 
who are by no means in the monbund condition of the practical 
man, but alive, alert, and formidable. 

It is not Im^ssible that we shall hear this express exclusion 
of 'Miterary instruction and education ” from a CoUege which, 
nevertheless, professes to give a high and efficient Muoatlon, 
Sharply criticised. Certaimy the time was that the Levites of 
culture would have sounded their trumpets a^inst it» wills as 
against an educational Jeriqho. 

How often have we not been told that the study of physical 
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sctenct i* incompetent to confer culture ; that it touches none of 
the higher problems of life; and| what is worse, that the 
continual devotion toscientihe studies tends to generate a narrow 
and bigoted belief in the appUcabiUty of scientiBc methods to 
the search after truth of all hinds. How frequently one has 
reason to observe that no reply to a troublesome ailment tells 
so wei as calling its author a ** mere scientific specialist,” And, 
as I am afraid It is not permissible to speak of tills form of 
opposition to scientific education in the past tense ; may we not 
expect to be told that this, not only omission, but prohibition of j 
**mere literary instruction and education” is a patent example ; 
of scientific narrow-mindedness ? j 

1 am not acqumnted with Sir Josiah Mason’s reasons for the ' 
action which he has taken ; but if, as I apprehend is the case, 
he refers to the ordinary classical course of our schools and 
universities, by the name of *‘mere literaiy instruction and 
education,” 1 venture to ofier sundry reasons of my own in 
apport of that action, 

for 1 hold very strongly by two convictions — The first is, that 
neither the discipline nor the subject-matter of classical education 
is of such direct value to the student of physical science as to 
justify the expenditure of valuable time upon either ; and the 
second is, that for the piupose of attaining real culture, an ex- 
clusively scientific education is at least as effectual as an exclusively 
literary education. 

I need hardly point out to you that these opinions, especially 
the latter, are diametrically opposed to those of the great majority 
of educated Englishmen, Influenced as they are by school and 
university traditions. In their belief culture is obtainable only 
by a liberal education, and a liberal education is synonymous not 
merely with education and instruction in literature, but in one 
pacUcular form of literature, namely, that of Greek and Homan 
antiquity. They hold that the man who has learned Latin and 
Greek, however little, is educated ; while he who is versctl in 
other branches of knowledge, however deeply, is a more or less 
respectable specialist, not admissible into the cultured caste. 
The stamp of the educated man, the Utviversity degree, is not 
for him. 

I am too well acquainted with the generous catholicity of 
spirit, the true sympathy with scientific thought, which pervades 
the writings of our chief apostle of culture to identify him with 
these opinions j and yet one may cull from one and another of 
those epistles to the Philistines, which so much delight all who 
do not answer to that name, sentences which lend them some 
support. 

Mr. Arnold tells us that the meaning of culture is ** to know 
the best that has been thought and said in the world.” It is the 
criticism of life contained in literature* That criticism regards 
^‘Europe as t>©ing for intellectual and spiritual purposes one 
great confederation, bound to a joint action and woraing to a 
common result ; and whose members have for their common out- 
fit a knowledge of Greek, Roman, and Eastern antiquity, and of 
one another. Special local and temporary advantages being put 
out of account, that modem nation will in the intellectual and 
spiritual sphere make most progress which most thoroughly 
carries out this programme. And what is that but saying that 
we too, all of us os individuals, the more thorouglily we cany it 
out shall make the more progr^ ! ” 

We have here to deal with two distinct propositions. The first, 
that a criticism of life is the essence of culture ; the second, that 
literature contains the materials which suffice for the construction 
of such a criticism. 

I think that we must all assent to the first proposition. For 
culture certainly means something quite different from learning 
or technical skill. It implies the possession of an ideal, and the 
habit of critically estimating the value of things by comparison 
with a theoretic standard. Perfect. culture should supply a com- 
plete theory of life, based upon a clear knowledge alike of Us 
possibilities atid of Its limitations. 

But we mav agree to all this, and yet strongly dissent from the 
assumption that literature alone is competent to supply this 
knowledge. After having learnt all that Greek, Roman, and 
Eastern antiquity have thought and said, and all dmt modem 
literatures have to tell us, it is not self-evident that we have laid 
a sufficiently broad and deep foundation for that criticism of life 
which constitutes culture. 

Indeed, to any one acquainted with the scope of idiysical 
science, it is not at all erident. Considering progress only in the 

intellectual and spiritual sphere,” I find myselr wholly umride 
to adsoait that either nations or Individuals wiU really advance if 


their common outfit draws nothing from the stores of phyrical 
science. I shotdd say that an army without weapons of preraon 
and with no pardcumr base of operations might more hopefiiUy 
enter upon a campaign on the Rhine than a man, devoid of a 
knowledge of what physical science has done in the last century, 
upon a c^cum of life. 

When a biologist meets with an anomaly, he instinctively 
turns to the study of development to dear it up. The rationale 
of contradictory opinions may with equal confidence be sought 
in history. 

It is, liappily, no new thing that Englishmen should employ 
their wealth in building and endowing institutions for educa- 
tional purposes. But, five or six hundred years ^ago, deeds of 
foundation expressed or implied conditions as nearly as possible 
contnuy to those which have been thought expedient by Sir 
Josiah Mason. That is to say, physical science was practically 
ignored, while a certain literary training was enjoined os a 
means to the acquirement of knowledge which was essentially 
theological. 

The reason of this singular contradiction between the actions 
of men alike animated by a strong and disinterested desire to 
promote the welfare of their fellows, is easily discovered. 

At that time, in fact, if any one desired knowledge beyond 
such as could be obtained by his own observation, or by common 
conversation, bis first necessity was to learn the Latin language, 
inasmuch as all the higher knowledge of the western w^orld w'as 
contained in works written in that lan^agc. Hence Latin 
grammar, with logic and rhetoric, studied through Latin, were 
the fundamentals of education. With respect to the substance 
of the Icnowledgc imparted llirough this channel, the Jewish and 
Christian Scriptures, as interpreted and supplemented by the 
Romish church, were held to contain a complete and infallibly 
true body of information. 

Theological dicta were, to the thinkers of those days, that 
which the axioms and definitions of Euclid are to the geometers 
of these. The business of the philosophers of the middle ages 
was to deduce from the data furnished by the theologianf:, con- 
clusion.s in accordance with ecclesiastical decrees. They were 
allowed the high privilege of showing, by logical process, how 
and why that which the Church said was true, must be true. 
And if their demoastrations fell short of or exceeded this limit, 
the Church was maternally ready to check their aberrations, if 
need be, by the help of the secular arm. 

Between the two, our ancestors were furnished with a compact 
and complete criticism of life. 

They vixre told how the world began and how it would end ; 
they learned that all material existence was but a base and insig- 
nificant blot upon the fair face of the spiritual world, and that 
nature was, to all intents and purposes, the playground of the 
devil ; they learned that the earth is Uie centre of Uie visible 
universe, and that man is the cynosure of things terrestrial ; and 
more especially was it inculcated that the course of nature had 
no fixed order, but that it could be, and constantly was, altered 
by the agency of inuumerable spiritual beings, good and bad, 
according as they were moved by the deeds and prayers of men. 
The sum and substance of the whole doctrine was to produce 
the conviction that the only thing really worth knowing in this 
world was how to secure that place in a better which, under 
certain conditions, the Church promised. 

Our ancestors bad a living belief in this theory of life, and 
acted upon it in their dealings with education, as in all other 
matters. Culture meant samtUaesa-Hrfter the fashion of the 
saints of those days ; the education that led to it was, of i^ces- 
sity, theological ; and the way to theology Uy through Latin. 

That the study of natureT-^rther than was requisite for riie 
satisfaction of every<*day wants — should have any bearing on 
human life was far from the thoughts of men thus tramed. 
Indeed, as nature had been cursed for mmi’s sake, it was an 
obvious conclusion that those who meddled with nature wese 
likely to come into pretty ebse contact with Satan. And if any 
born scientific investigator followed his instincts he might safely 
retdeon upon earning the reputation, and probably upon sufTering 
the ikte, of a sorcerer. 

Had the western world been left to itself in Chhmtte isolatlaii, 
there Is no saying how long this state of things might have 
endured. But, happily, it was not left to itself. Even ewlisr 
than the thirteenth century, the development of Mooririt 
tion in Spain and the great movement of the Crusades bed inmo- 
duosd the leaven whi<m, from Cbit day to thi% has never oeasaft 
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to work. At firsti through the intermediation of Arabic transla* 
tioiM, afterwords, hy the study of the originals, the western 
nations of Europe became ac<iaainted with the writings of the 
ancient philosophers and poets, and, in time, with the whole of 
the va«tt literature of antiquity. 

Whatever there was of high Intellectual aspiration or dominant 
capacity in Italy, France, Germany, and England, spent itself 
for centuries in taking possession of the rich inheritance left by 
the dead civilisations of Greece and Home, Marvellously aide.! 
by the invention of printing, classical learning spread and 
flourished. Those who possessed it prided themselves on having 
attained the highest culture then within the reach of mankind. 

And justly. For, saving Dante on his solitary pinnacle, there 
was no flgure in modern literature at the time or the Renascence 
to compare with the men of antiquity; there was no art to 
compete witli their sculpture ; there was no physical science but 
that which Greece had created. AIk>vc all, there was no other 
example of perfect intellectual freedom — of the unhesitating 
acceptance of reason as the sole guide to truth and arbiter of ! 
conduct. 

The new learning necessarily soon exerted a profound influ- 
ence upon education. The langttage of the monks and school- 
men seemed little better than gibberish to scholars fresh from 
Virgil and Cicero, and the study of Latin was placed upon a 
new foundation. Moreover, Latin itself ceased to afford the sole 
key to knowledge. The student who sought the highest thought 
of antiquity, found only a second-hand reflection of it in Roman 
literature, and turned his face to the full light of the Greeks. 
And after a battle, not altogether dissimilar to that which is 
at present being fought over tne teaching of physical science, the 
study of Greek was recognised as an essential element of all 
higher education. 

Thus the Human ists, as they were called, won the day ; and 
the great reform which they effected was of incalculable service 
to mankind. Rut the Nemesis of all reformers is finality ; and 
the reformers of education, like those of religion, fell into the 
profound but common error of mistakbg the beginning for the 
end of the work of reformation. 

The representatives of the Humanists, in the nineteenth 
century, take their stand upon classical education as the sole 
avenue to culture, as firmly as if we were still in the age of 
Ucnamence. Vet surely the present intellectual relations of the 
modern and the ancient worlds are profoundly different from 
those which 'obtained three centuries ago. Leaving aside the 
existence of a great and characteristically modern literature, of 
modem painting, and, especially, of modern music, there is one 
feature of the present state of the civilised world which separates 
it more widely from the I^cnascence, than the Renascence was 
separated from the middle ages. 

This distinctive character of our own times lies in the vast and 
constantly increasing part which is played by Natural Knowledge. 
Not only is our daily life shaped by it, not only does the 
prosperity of millions of men depend upon it, but our whole 
theory of life has long been influenced, consciously or uncon- 
sciouriy, by the generju conceptions of the universe, which have 
been forced upon us by physical science. 

In fact, the most elementary acquaintance with the results of 
sdentific investigation shows us that they offer a broad and 
strikiufij contradiction to the opinions so implicitly credited and 
taught m the middle ages, 

The notions of the beginning and the end of the world enter- 
tained by our forefathers are no longer credible. It is very 
certain that the earth ia not the chief body in the material 
universe, and that the world is not subordinated to man’s use. 
It is even more cortain that nature is the expression of a definite 
order with which nothii^ interferes, and that the chief business 
of mankind Is to learn that order and govern themselves accord- 
ingly. Moreover this scientific criticism of life” presents 
to us with different credentials from any other. It appeals 
not to authority, nor to what anybody may have thought or said, 
but to nature. It admits that all our inteipretations of natural 
fact are more or less Imperfect and symbolic, and bids the 
learner seek for truth not among words but among things. It 
warns us that the assertion whk£ outstrips evidence is not only a 
blunder but a crime. 

*Ib« purely classical education advocated by the representatives 
of the Humanists in our day, gives no inkling of all this. A 
man may be a better scholar frum Erasmus, and know no more 
of the chief causes of the preset inteiiectual fermentation than 
' did. Scholarly and pious persons^ worthy of oil 


respect, favour us with allocutions upon the sadness of the 
antagonism of Science to their mediaeval way of thinking, which 
betray an ignorance of the first principles or scientific investiga- 
tion, an incapacity for understanding what a man of science 
means by veracity, and an unconsciousness of the weight of 
established scientific truths, which is almost comical. 

Therd is no great force in the quoptt argument, or else the 
advocates of scientific education might fairly enough retort upon 
the modern Humanists that they may be learned specialists, but 
that they possess no such sound foundation for a criticism of life 
as deserves the name of culture. And, indeed, if we were dis- 
posed to be cruel we might urge that the Humanists have brought 
this reproach upon themselves, not because they are too full of 
the spirit of the ancient Greeks but bet^use they lack it. 

The period of the Renascence is commonly called that of the 

Revival of Letters,” as if the influences then brought to bear 
upon the mind qf western Europe hod been wholly exhausted 
in the field of literidure. I think it is very commonly forgotten 
that the revival ofScience, effected by the same agency, although 
leas conspicuous, ^s not less momeutous. 

In fact, the few and scattered students of nature of that day 
picked up the clue to her secrets exactly as it fell from the hands 
of the Greeks a thousand years before. The foundations of 
mathematics were so well Imd by them that our children learn 
their geometry from a book written for the schools of Alexandria 
two fliousand years ago. Modem astronomy is the natural 
continuation and development of the work of Hipparchus 
and of Ptolemy; modern physics of that of Democritus and 
Archimedes ; it was long before modem biological science out- 
grew the knowledge bequeathed to us by Aristotle, Theophrastus, 
and Galen. 

We cannot know all the best thoughts and sayings of the 
Greeks unless we know what they thought about natural pheno- 
mena. We cannot fully apprehend their criticism of life unless 
we understand the extent to which that criticism was affected by 
scientific conceptions. We falsely pretend to be the inheritors 
of their culture, unless we are penetrated, as the best minds 
among them were, with an unhesitating faith that the free em- 
ployment of reason, in accordance with scientific method, is tlxe 
sole guide to truth. 

Thus I venture to think that the pretensions of our modern 
Humanists to the jv)ssesfuon of the monopoly of culture and to 
the exclusive inheritance of the spirit of antiquity must be abated, 
if not abandoned. But I should l)e very sorry that anything I 
have said should be taken to imply a desire on my nart to de- 
preciate the value of classical education, as it might oe and as it 
sometimes is. The native capacities of mankind vary no less 
than their opportunities ; and while culture is one, the road by 
whidi one man may best reach it is widely different from that 
which is most advantageous to another. Again, while scientific 
education is yet inchoate and tentative, classical education is 
thoroughly well organised upon the practical experience of 
generations of teacliers. So that, given ample time for learning 
and destination for ordinary life, or for a literary career, I do not 
think that a young Englishman in search of culture can do better 
than follow the course usually marked out for him, supplementing 
its deficiencies by his own e^orts. 

But for those who mean to make science their serious occupa- 
tion ; or who intend to follow the profession of medicine ; or 
wdio have to enter early upon the business of life ; for all these, 
in my opinion, classical education is a mistake ; and it is for 
tliat reason that I am glad to sec ** mere literary education and 
Instruction” shut out from the curriculum of Sir Tosiah Mason’s 
College, seeing that its inclusion would probably lead to the 
introduction of the ordinary smattering of Latin and Greek. 

Nevertheless, I am the last person to question the importance 
of genuine literary education, or to suppose that intellectual 
culture can be complete without it. An exclusively scientific 
training will bring about a mental twist as surely as an exclu- 
sively literary training. The value of the caw does not com- 
pensate for a ship’s being out of trim ; and I should ,be very 
sorry to think that the Scientific College would turn out none 
but I^-sided men. 

There is no need however that such a catastrophe should 
happen. Instruction in English, French, and German is pro- 
vide and thus the three greatest literatures of the modm worid 
are made accessible to the student. 

French and German, and esperially the latter language, are 
nbsoltttriy indispensable to those who desire full knowled^ in 
any deportment of science. But even supposbg that the know- 
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ledge of thm leoguages acquired is not zoore than sufheient for 
purely ioWdttllle purposes* cveiry Englishman haS| in his native 
aWg "*"- perfect instrument of Utenuy expression ; and, 
,9^, literature, models of every kind of literary excel- 
Xt^cV If an Englishman cannot get litera^ culture out of his 
Khakspere, his Milton, neither, idl my belief, will the 
pr0^)undest study of Homer and Sophocles, Virgil and Horace, 
give it to him* 

'Jhus, since the constitution of the College makes sufficient 
provision for literary as v^ell as for scientihe ^ucatton, and since 
artistic instruction is also contemplated, it seems to me that a 
fairly complete culture is offiered to all who are willing, to take 
advantage of it* 

But I am not sure that at this point the practical” man, 
scotched bttt not slain, may ask what aU this tallc about culture 
has to do with an Institution, the object of which is defined to be 
'*to promote the prosperity of the manufactures and the industry 
of the country.” He may suggest that what ht wanted for tws 
end is not culture, nor even a purely scientific discipline, but I 
simply a knowledge of applied science, 1 

I often wish that this phrase, applied science,” had never ! 
been invented. For it suggests that there is a sort of scientific 
knowledge of direct practical use, which con be studied apart 
from another sort of scientific knowledge, Which is of no practical 
utility, and which is termed “pure science.” But there is no 
more complete fallacy than this. Wliat people call applied 
science is nothing but the application of pure science to parti- 
cular classes of problems. It consists of deductions from those 
general principles, established by reasoning and observation, 
which constitute ^re science. No one can safely make these 
deductions until he has a firm grasp of the principles ; and he 
can obt«da that grasp only by personal experience of the pro- 
cesses of observation and of reasoning on which tlicy arc 
founded. 

Almost all the processes employed in the arts and manu- 
factures fall within the range either of physics or of chemistry. 
In order to improve them, one must thoroughly understand 
them ; and no one has a chance of really understanding them 
tvho has not obtained that mastery of principles and that habit 
of dealing with facts which is given by long-continued and 
well-directed purely scientific training in the physical and the 
chemical laboratory* So that there really is no question aa to 
the necessity of purely scientific tlMplinc, even if the work of 
the College were limited by the narrowest interpretation of its 
stated aims* 

And, as to the desirableness of a wider culture than that 
yielded by science alone, it is to be recollected that the improve- 
ment of manufacturing processes is only one of the conaitions 
which contribute to the prosperity of industr>% Industry is a 
means and not an end ; and mankind work only to get some- 
thing which they want. What that something is depends partly 
on their innate, and partly on their acquired, desires. 

If the wealth resulting from prosjierous industry is to be 
spent upon ’the gratification of unworthy desires; if the in 
creasing perfection of manufacturing processes is to be accom- 
panied by an increasing debasement or those who carry them on, 
I do not see the good of industry and prosperity. 

Now it is perfectly true that men*s views of what is desirable 
depend upon their characters ; and that the innate proclivities 
to which we give that name are not touched by any amount of 
instruction* But it does not follow that even mere intellectual 
education may not, to on indefinite extent, modify the practical 
manifestation of the characters of men in their actions, by 
supplying them with motives unknown to the ignorant. A 
pleasure-loviiqj character will have pleasure of some sort ; but, 
if you give him the choice, he may prefer pleasures which do not 
d( 4 pade him to those which do. And this choice is offered to 
every man, who possesses in Uterury or artistic culture a never- 
failing Source of pleasures, which are neither withered by age, 
nor staled hr custom, nor embittered in the recollection hy the 
pangs of self-reproach* 

If the Institution opened to- day fulfils the intention of its 
founder, the picked intelligences among all classes of the popula- 
tion of tins district will pass through it. No child bom In 
Birmingham, henceforward, if hC^hoVe the capacity to ja’ofit hy 
the opportunities offered to him first in tiie primary and otiier 
s^ool^ and afterwards in the Scientific Cou^, need fidl to 
obt«n, not merely the instruction, but the cdttttchiost ippropriute 
to the conditions of his Ufe. 


Within these the future employer and the future artisan 
may sojotum together for awhile, aim carry throu|^ all their 
the stamp of the iufiuenees then brou^t to b^ upoh them; 
HeneC, it is not beside the moi^ to reml^ you that the prosperity 
of industry depends not merely upon the impreVement m 
manufacturing processes, not merely upbn ^e ennobling of 
individual character, but ujpon a tmrd oonditiion, namely, a dear 
understanding of the conditions of social life on the part of both 
the capitalist and the operative, and their agreement uj^n conmum 
principles of social action. They must learn tJmt soda! phend*^ 
mena are as much the expression of naturat laws as any others ; 
that no social arrangements can l>d permanent unless they har- 
monise with the requirements of social statics smd dynamics ; and 
that, in the nature of things, there is an arbiter whose decishms 
execute themselves. 

But this knowledge is onty to be obtained X>y the applioatlon 
of the methods of investi^tbn adopted in phy^eal researches to 
the investigation of the phenomena of society. Hence, I confess 
1 should like to sec one addition made to the excellent scheme of 
education propounded for the College, in the shape of provision 
for the teaching of Sociology. For though we are all ^eed that 
party politics are to have no place in the instruction of the 
College ; yet in this country, practically governed as it Is now by 
universal suffrage, every man who does* his duty must exercise 
political functions. -And if the evils which are inseparable from 
the good of political liberty are to be checked, if the perpetual 
ascifiatiou or nations between anarchy and deM>otlsm Is to be 
replaced by the steady march of self-restraining freedom ; it will 
l>ecause men will gradually bring themselves to with 
political, as they now deal with scientific questions ; to be as 
ashamed of undue haste and partisan prejudice in the one case 
as in the other ; and to believe tlrat the machinery of society is 
at least as delicate as that (of a spinning-jenny, and not more 
likely to be improved by the meddling or those who have not 
taken the trouble to master the principles of its action. 

In conclusion, I am sure that X make myself the mouthpiece 
of all present in offering to the venerable Founder of the lastitu- 
tion, which now commences its beneficent career, our congratu- 
lations on the completion of his work ; and in expressing the 
conviction, that the remotest posterity will point to it as a 
crucial instance of the wisdom which natural piety leads all men 
to ascribe to their ancestors. 


OJV A SEPTUM PERMEABLE TO WATER, 
AND IMPERMEABLE TO AIR, WITH AP- 
PLICATION TO A NAVIGATIONAL DEPTH 
GAUGED 


A SMALL quantity of water in a capillary tube, with both 
“ ends in air, acts as a perfectly fcir-tlght plug against differ- 
ence of pressure of air at its two ends, equal to the hydrostatic 
pressure corresponding to the height at which water stands in 
the same capillary tube when it is held upright, with one end 
under water and the other in air. And if the same capillary 
tube be held completely under water, it is perfectly permeable to 
the water, opposing no resistance except that due to viscidity, 
and permitting a current of water to flow through it with any 
difference of pressure at its two ends, however small. In passing 
it may be remarked that the same capillary tube is, when not 
phigg«d by liquid, perfectly permeable to air, 

A plate of ^ass, or other solid, capable of being perfectly wet 
by water, with a hole bored through it, acts simuarly in letting 
air pass freely through it when there is no water in the hole j; 
and letting water pass freely through it when it is held under 
water ; and resisting a dlffitrence of air-pressures at the two 

water. The difference 


sides of it when the hole m , 

of air-pressures on the two sldes'which It resists is equal to the 
hydrostatic pressure corresponding to the rise of water hi a capU- 
liy tube of the same diameter as thenarrowert part of the hole. 
Thus a metal plate with a great many fine perforations, like a 
very fine rose for a watering-can for flowers, fulfils the condi- 
tions stated in the title to .this communication. So does very 
fine wire doth. The finer the holes, the greater is the difference 
of aii^pressures balanced, when they are plugged with water: 
The shorter the length of each hole we ^it resists the passage 
of water when completely submerged ; and the greater the 
numbrir of holes, the less is the whole resistanoe tb the permeitioh 
of water thtxmgh the membrane. 

< Papw i^ad at die hrifidt Assodadea ^ William 
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Hence, oleeriyi the direct indicated in the title k more per- 
feG% attiUnedji the plate ai;d the smaller and znore 

mimeront the holes/ fine wire cloth would ansitfer the 

i^Urpose betted than anf ntetal plats holes tlrUled tbrou^ 
It i and vety-finc ctoi^->wovcn cotton cloth, or cambric, answers 
better than the finest ndre cloth. The’ impenetralsdtity wet 
clodL to air U wdil knbwn to hmn^esses, and to eveiy natmralUt 
who has over chanced to watch thek operations. The quality 
of dry doth to let air through with oondderable fre^om, and 
wet doth to resist it, iVwell known to saUars, wet sails being 
sensibly more effective than dry saila (and particularly so hbthe 
case or old sails, and of sails m thin and li^t material). 

An illustratsott was'shbwn to the meeting taking an Argand 
l^pvfuttnd, with a piece of very fine xlosely*woveu cotton clotli 
tied over one endtif it. When the cloth was dry, and the other end 
dipped under water, the water rose with perfect freedom inside, 
showing exceedingly little resistance to the passage of air through 
the dry cloth, When it was inverted, and the end guarded by 
the cloth was held under water, the water rose with very great 
freedom, showing exceedingly little resistance to the permeation 
of water through the cloth. The cloth being now wet, and 
the glass once more held with its other citd under water, the 
cloth iiow seemed perfectly air-tight, even when pressed with 
air-pressure corresponding to nine inches of water, by forcing 
down the funnel, which wa 4 about nine inches long, till the 
upper efid was nearly submerged. When it was wholly sub- 



Water Indicated by honsontol shading ; Air by white jwper. 

merged, so that there was air on one side and water on the other, 
the resistance to permeation of air was as decided as it was when 
the cloth, very perfectly wet, had air on each side of it. 

Once more, putting the doth end under water j holding the 
tube nearly horizontal, and blowing by the mouth applied to the 
other end r— the water which had risen into the funnel before 
the meiuth was applied, was expelled. After that no air escaped 
until the air-pressure within exceeded the water pressure on the 
outside of the cloth by the ecjuivalent of a little more than nine 
inches of water; and when blown with a pressure just a very 
little more than that which Sufficed to produce a bubble from 
any part of the cloth, bubbles escaped in a copious torrent from 
the whole area of the doth. ’ 

The aocdmpaaying sketch i^rescnts the appHcatidn to the 
Navigational Depth Gauge. The wider of the two commutii* 
catirfg tubes, shdwn nppemiost in the skefteh, has its open mouth 
guaraed veiy fine cotton doth Ucd across it. The tube shown 
lower in the dii^rani is closed for the time of use by a stopper at 
its lower end. A oertdn' quantity Of water (which Ittwfbe^ 
forced Into it during the desCeiit of the gauge to the bottom of 
the sea) is retaiUedln it while 'the gUnge is bSing towed up to the 
surface tn fcome such oblique position as that shown in the sketch* 
While this is being done the water in the wide tube is exp^ed 
by expanding air, Tho objetit of the doth guard is to 
secujmthkt^ 

^khile the gauge is being towed 
sam^ wave to wave by a steamer 
runii^ or surtOen^^^l^ not a drop of witter shall 

rc-entet the instmmenb 
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animals of wlfich these parts of their Structure Only Were known, 
had proposed an entirely new plan of ami%ement, based mainly 
upon the characteristic variations of the palmd bonc«, which had 
passed almost unnoticed by previous writers. The autlior, who 
had long been dissatisfied with the Cuvierian syOtem, which with 
certain modtficalions he had employed up to 187a, had in that 
year bfien constrained to consider the whole subject in order to 
decide what arrangements should he adopted in the Nomen- 
clator Avium Americanamm ” (a joint work by Mr, O* Salon 
and himself), then ready for fniblioatibn. Prof. Huxley had 
commenced his system with the lowest and most reptilian birds, 
and hod ended it with the highest and most specialised. But it 
seemed to the author that by exactly reversing this arrangement 
he would obtain a scheme 'Which would not very for deviate from 
tliat whSdi he had previously employed for the first three orders, 
and would offer many impravements on the Cuvierian system in 
the remaining ones. Such a scheme had accordingly bKcn pro- 
mulgated in the Introduction to the ^*Nomemuator and 
foBowed in that work. In the various subsequently issued 
editions of the ** List of Vertebrated Animals in the Zoological 
Society’s Gardens” a nearly similar arrangement had been 
followed. A certain amount of adhesion having been secured to 
this system, the author had been recently induct to devote some 
labour to its improvement and development. As now elaborated 
it did not profess to be in any respects original, except os r^arded 
certain small details on points to which he Imd devoted special 
attention, 'fhe arrangement was in fact simply that of Huxley 
reversed, with slight mcKlifications consequent upon the recent 
researches of Parker and Garrod on the anatomy and osteology 
of little known forms. 

The author then proceeded to explain further the ‘'Systema 
Avium ” thus advocated, as shown in the subjoined table, in 
which the approximate number of known species was added 
after each Order, 


ORDEKS OF EXISTING BIRDS 

SUBCtASS CARINATAi (lO,I2l SPKCIES) 
Sp«oi«ti. 

L Passeres 5,700 

IT. Picariae 1,600 

HI. Psittaci 400 

IV. Strips 180 

V. Acclpitfes 330 

VI, Steganopodes 60 

VII. Hcrodiones ... 130 

Vin. Odontoglossm ... 8 

IX. Palamedesc ... 3 

X. Anseres ... ... i8o 

XL Columbee ... ... 355 

XII, Pterocletes ... 15 

Subclass RATiXAi (x8 species) 

XXIV. Apteryges 4 I XXVI, Struthiones 

XXV. Casuarii xo | 


Xni. Gallince ... 
XIV. Opisthocomi 
XV. Hemipodii 
XV 1 . Fulicarim 
XVIL Alectoridea 
XVIH. Limicolm 
XIX. Gavim ... 
XX. Tubiuares 
XXI. Pygopodes 
XXII, Impennes 
XXIII. Crypturi... 


Species. 

. 320 

X 

24 

250 

130 

100 

6 s 

20 

40 


... 4 


In submitting this arrangement, as one which on the whole he 
was disposed to regard as the best to be adopted after many 
years* study of the Class of Birds, the author observed that it 
should be recollected that, although a Unear system is an absolute 
necessity for practical use, it comd never be a perfectly natural 
one. It would always be found that certain groups were nearly 
equally related to others in different places m the linear series, 
and that it was a matter of diffieul^ to decide with which of 
allied forms they were best locatedL Bttt, a Uneaf arrangement 
1)eing an absolute necessity; it became our duty to make it as 
natural as possible. 


THE GREEN COLOUR OF OYSTERS 

TN NATtTRE, vol, xvi. p, 397, mention was made of the' fact 
that the green colour observed in oysters in certain localities 
is caused by a variety of navlcuia, to which the name Navu$Ua 
pstrmria has been ^ven. Further i^iculars of experiments 
made by M. Puys^gur, at Sissable, are not without interest,^ 
^^Thft pmx sUme was ooUectod by lightly scraping the margin 
of one dr the * dears * with a spoon, and was put la flasks, 
dxaken lov a moment and then allowed rto settle,, so as to get 
rid df tlie mod, some admixtaee of which is Inevitable. Tne 
ootovu^ fittid, oontaifling little or nothing besides (tiatoma, was 
^hexi poured off into pther fiasks. Care and some little dexterity 
are aaif ti^ is too much slit or tea large a quantity 
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of vater, which is grenemlly the case when the task is intnsated 
to a subordinate, it is sometimes neat to impossible to concen« 
traie the fluid enough to show the results with the desired 
Vainness. 

** Returning home, we poured the fluid into soup-plates set on 
a ttible before a window. The diatoms speedily settled on the 
sides and bottoms of the plates, coatinp; them with a green 
slime, the thickness and tint of which varM with the proportion 
of diatoms present. Xn each plate, according to its sise, we put 
three to six perfectly white oysters which had never been in the 
• clears,* and the ^ells of which had previously been washed 
and brushed clean. In similar plates like numbers of the same 
oysters were laid in ordinary sea-water. Twenty-six hours after 
the commencement of the experiment the oysters in the water 
charged with diatoms had all acquired a marked greenish hue ; 
the other oysters remained unaltered. The experiment was 
retjeated many times with identically the same results. The 
green colour in the oysters was found to be more decided in pro- 
portion as the water was more highly charged with diatoms, Xn 
the course of the exMriments the shell of one of the oysters was 
perforated, so as to lay bare the mantle. After the (yster had 
turned green, it was laid in ordinary sea-water for a few days, 
when the greenness disappeared altogether. It reap]>eared when 
the oyster was replaced in fresh water containing Navictila 
(Kslrearia. The experiment was repeated, with like results, in 
the laboratory of M, Decaisne, Jardin des Plantes, Paris, to 
which a supply of white oysters and scaled flasks of the water 
containing the diatoms was forwarded. 

“ In the course of the experiments it was observed that by the 
opening and closing of their valves the oysters induced currents 
iu the water, hyhacans of which they drew towards them and 
surrounded themselves with the particles of matter suspended 
therein. The existence and direction of these currents were 
shown by the disappearance of the slime and the consequent 
loying bare of the sides and bottoms of the plates, the diatoms 
remaining only at points out of reach of the currents, 

** Directed towards the buccal aperture by the cUia; with which 
the branchim are provided, the naviculoe enter the stomach of the 
mollusc, and there part w^ith their nutritive constituents. The 
yellow chlorophyll is di^sted and decomposed j the soluble 
colouring matter passes direct into the blood, to which it im- 
parts its colour. Thus it happens that the most vesicular por- 
tions of the structure, as the branchiae, are the most highly 
coloured. 

Examination of the digestive tubes of the oysters experi- 
mented upon proved the fact of the absorption of the diatoms. 
The stomachy intestines, and exuviee were strewed with cara- 
paces of naviculae. Tlie carapaces, being siliceous, are not 
affected by the digestive juices, and it would seem extraordinary 
that with so tenaaous a covering their contents should be evolved, 
were it not for the knowledge of the fact that the covering is not 
continuous, the line of suture separating the valves composing 
the frustule being scarcely sUicified at all.*’ 

It would therefore appear to be established beyond dispute 
that the green hue in oysters is due exclusively to t heir absorption 
of certain ^viculse contained in the circumambient water. The 
facts arc in perfect keeping with the observations of growers 
that heavy rains (which increase the supply of fresh water) cause 
the disappearance of the green from the ** clears,** while, on the 
other hand, dry north-east gales, which greatly increase the 
saturation of the water, bring it, as it is called, “into condition.** 

Two points of spedal interest iu connection with the subject 
remain for future investi^tion. These aret — 

1, Does the navicula in question remain all the year in the 
waters where it is found in winter ? 

2 . Is the coloration of the beds accidental or temporary ?■— in 

other words, does this alga disappear from the reservoirs when 
the water changes its colour, or does it become its^f discoloured 
for a time ? H, M. C. 


MODERN ENTOMOLOGY^ 

TT is the good fortune of your president on this occasion b 
wdcome you to his native heath, where our favourite scieno 
has been loi^r, more uninterruptedly, and jwhaps mon 
xcalously cultivated than anywhere else in the New World 
Here, In the last century, Peck studied the Canker-worm and th< 

before tbeEntomrfod^Boiaub of Americaa Assort* 
Sdeaoe, by the Pitsidsat, Mr. S. H. Scudder 


Slug*worm of the Cherry, and In late years 
ifumr, and highly destructive insects. Here lived 

Harris, who cultivated entomology in its broadest senses uftd 
whose classic treatise was the first important Government pubU- 
cation on injurious insects. Here to«day we have two associa- 
tions for our work, courtsting, It will be confessed, of nearly the 
same individuals, and not many of them, but meeting frequently 
— Kine in Boston, the other in Cambridge. Harvam acknow- 
ledges the claims of our study in supporting not only an 
instructor in entomology at its Agricultural Bwool, but a W 
Xbrofessor of the same in the University at large. 

In our own day the spreading territory of the United Statea, 
the penetration of its wilds, and the inersection of its whole 
area by routes of travel, the wider distribution and greatly- 
increased numbers of local entomologists, as well os the dems^ 
for our natural products abroad, have set before us temptation 
to study only new forms and to cultivate descriptive work, texthe 
neglect 6f the choicer, broader fields of our ever-opening science. 
It IS this danger to which I venture briefly to call your attention 
to-day, not by 'my of disparaging the former, but rather in the 
hope that some of our younger members, who have not yet fallen 
into the ruts of work, may oe induced to turn their attention to 
some of the more fruitful fields of diligent research. 

We should not apply the term desenptive work m^ely to the 
study of the external features of insects. The great bulk of 
what passes for comparative anatomy, physiology, and embrvo- 
logy is purely descriptive, and is only to be awarded a higher 
grade in a sc^e of studies than that which deals with the external 
properties when it requires a better training of the hand and eye 
to carry it out, and greater patience of investigation. We pas.s 
at once to a higher grade or research when we deal with com- 
parisons or processes {which of course involve comparisons). All 
good descriptive work indeed is also comparative ; but at the 
best it is so only in the narrowest sense, for only intimately 
allied forms are compared. In descriptive work we deal with 
simple facts ; in comparative work we deal with their colloca- 
tion. ‘♦Facte,” said Agassis one day, **factit ar stupid things, 
until brought in conneetTon with some general law.” 

It is to this higher plane that concerns itself with general laws 
tliat I would urge the young student to bend his stejis. The 
way is hard ; but in this lies one of its charms, for labour is its 
own reward. It is by patient plodding that the goal is reached ; 
every step costs and counts ; the ever-broadening field of know- 
ledge exhilarates the spirit and intensifies the ambition ; there is 
no .such thing as satiety — attidy of this sort never palls. 

It is hardly necess^ to point out that so-called systematic 
work never reaches this higher grade unless it is monographic ; 
unless it deals in a broad way with the relationsliip and general 
affinities of insects. It is not my purpose to caU attention here 
to the needs of science in this department, as they are too patent 
to escape observation ; but if one desires a model upon whicli 
to construct such work, one need not look further than the 
‘♦Revision of the Rhynchophora,’* by Drs. LeConte and Horn. 
Rather than linger here we prefer to pass directly to some of tike 
obscurer fields of study. 

When we compare the number of insect embryologists in 
America with that of their European colleagues, the result is 
somewhat disheartening and discreditable; although perlu^ 
the comparison would be not quite so disproportionate were 
some of our students to publish their notes. But take aU that 
has been done upon both sides of the water, and what a meagre 
showing it makes I Of how many families of Coleoptera uSnt 
have we the embryonic history of a single species ? 

In following the post-embryonal htetory of Insects there is 
work for all. While allied forms have in general a very similar 
development, therq are so many which are unexpectedly found to 
differ from one another, that every addition to our knowledge of 
the life histories of insects Is a gain, and they are to be prahed 
who give their close attention to this matter. Here is a field taty 
entomologist, even the most unskilled, may oiltivate to his own 
advantage and with the assniance that every new history he 
works out is a distinct addition to the sclmice. The inmortance 
of an accumulation of facts in this field can hardly^ over* 
estimated^ and those whose opportunities for field-work are 
good should especiallY take this suggestion to heart. Nor, by 
any meanc, is the work confined to the mere colleotiott of facta. 
How to account for this extraordinary divers!^ df Itfo ahd 
habits among insects, mid what its meaning xaay be» is ono of 
the problems of the evolutionist. There are also here some 
spectally curious inqitiries, to which Sir J<dm Lubbock and 
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oithetf hw r«oentJy c»Il«d attention, wad to which Mr. Riley 
has contributed by his history of Epkauia and other Mdoidm* 
1 reier to the questions oonneicted with so-called hypennetamor- 
ph^ in it»e%* In these cases there are changes of form 
flitrft^ the Iwnraldperiod greater than exist between larva and 
papa, or even b^ween Urva and imago, in some insectr. There 
are also lighter changes than these which very many larvse 
undergo; indeed it may safely be asserted that the newly* 
hatdied and the matnre iarvas or all external feeders differ from 
each other in some Important features. The difTerenees are 
reii^ great (when compared to the differenoes betw^n genera 
of the same family at a similar time of life) in all lepidopterons 
Urvse, as well as in all Orthoptera which have come under my 
. notice. No attempt to co*orainate these differences, or to study 
Ihtk meanings, or to show the nature of their evident relationship 
to hypermetamorphotis has ever been attempted. 

Not less inviting is the boundless regio>^ of investigation into 
the habits of insects and their rdation to their environment. 
The impulse given to these studies by the rise of Darwinism, 
and the sadden and curious importance they have assumed in 
later investigations into the origin and kinship of insects, need 
only to be mentioned to be acimowledged at once by all of you. 
The variation in coloration and form exhibited by the same 
insect at different seasons or in different stations, ** sports,” the 
phenomena of dimorphism, and that world of differences be^ 
tween the sexes, bearing no direct relation to sexuality; 
mlnucry also, phosphorescence and its Ttdations to life, the 
odours of insect^ tne relation of anthophllous insects to the 
colours and fructiheation of dowers, the modes of communica* 
lion between members of communities, the range and action of 
the senses,^ language, commensalism — these are simply a few 
topics selected quite at random from hundreds which might be 
suggested, in each of which new observations and comparative 
stumes are urgently demanded. 

The fundamental principles of the morphology of insects were 
laid down by Savigny in some memorable memoirs more than 
sixty years ago ; the contributions of no single author since that 
time have addM so much to our knowled^, notwithstanding 
the aid that embryology has been able to br^. Nevertheless 
there retnsdn many unsolved problems in insect morphology 
which by their nature are little ukely to receive help from this 
source. Let me mention three 

The first conoems the structure of the organs of flight. The 
very nomenclature of the veins shows the disgraceful condition 
of our philosophy of these parts ; the same terminology is not 
emtdoyed in any two of the larger sub-orders of insects ; names 
wltnout number have been proposed, rarely however by any 
author with a view to their applicability to any group outside 
that which formed his special study ; and a tabular view which 
should illustrate them all would be a curious sight. A careful study 
of the main and subordinate veins, their relations to each other, 
to the different regions of the wing, to the supporting parts of 
the thorax and to the alar muscles, ^ould be earned through the 
entire order of insects ; by no means, either, neglecting their 
development in dme, and possibly deriving some assistance in 
working out homologies by the study of their hypodermic 
development. 

The second concerns the mouth parte. Tlie general homo- 
logies of these organs were clearly and accurately enough stated 
by ^Savigny, though one may perhaps have a right to consider 
the last word not yet said when one recalls Saus$ure*s recent 
claim to have Cannd in Htmimerus a second labium. What 1 
refer to, however, is another point s it relates to the appendages 
of the maxiUse and the labium. Considering the labium as a 
soldered pair of secondary maxlUm, we have at the most, on 
eith^ pair of maxillse, tmee appendages upon cither side. 
These appeiidages, as 3^ know, are very variously developed 
in diffenmt sub-orders of insects, or even in the same sub-order j 
and It has at least not been shown, and I question if it can be 
done, that the parts bearing similar names in different sub-orders 
are always homologous organs. Here is a study as broad and 
perhaps as diflicttlt as the last 

The third is the morphologicat significance of monstrosities, 
especially of such as are termed monstrosities by excess. The 
literature of the subject is very scattered, and the material much 
more extensive ^n many of yoa may think. At present this 
subject is, so to speak^ only one of the cariosities of entomology, 
but we may be confident that it will one day show important 
relations to tiift story of Ufe. 

* NOObs Msyttt^s bcautifiil studies on the pereeption >f sound by tbs 


After all the labours of Herold, Treviranus, Lyonet, Dufour, 
and doxehs of other such industrious and illmtrious workers, is 
th«e anything important remaining to be done in the gross 
anatomy of insects ? some of you would perhaps ask. Let the 
recent work of wme of our own number answer, which has 
shown in the Hemiptera and Lepidoptera the existence of a curious 
pimiping arrangement by which nutritious fluids are forced into 
the stomach* It is certajnly strat^e that after all that has been 
said as to the mode in which a butterfly feeds, no one should 
have dissected a specimen with soificient care to have seen the 
pharyngeal sac which Mr. Burgess will soon show us. No t the 
field Is still an open one, as the annual reviews clearly show. 
The curious results of Fidgel's studies of the brain, the oddly- 
constructed sense-organs found by Gmbcr and Meyer (earlier 
noticed briefly by L^dig) in the antennae of Oiptera, the im- 
portant anatomical distinctions discovered by Fore! in different 
groups of ante, the strange modification of the tip of the spiral 
tongue in Oftkid^mf wluch Darwin, Brietenbacn, and Kiinckcl 
have discussed, and, above all, the extensive investigations of 
the nervous system in insects generally which Brandt has recently 
undertaken, the exquisite memoir of Grenachcr on the structure 
of the compound eye, and the keen researches of Graber in 
various departmente of insect anatomy, show by what has been 
accomplished how many harvests are still unreaped. T^ micro- 
tome, too, has put a new instrument of precision into the hands 
of the investigator in the field. 

If these few words shall arouse in any one a higher ambition, 
leading to better wwk, their aim will have been accomplished. 


SCIENTIFIC SER/ALS 

Anw^an Naturalist^ August 1880. — D. P. Penhallow, the 
fabrication of Aino cloth. — H, D, Minot, English birds com- 
pared with American. — ^J. S, Gardner, on the age of tlic 
Laramie formation as indicated by its vegetable remains.— J. E. 
Todd, on the flowering of Saxifraga sarmtntosa. — Prof. A. N, 
Prentiss, distribution of obnoxious insects by means of fungoid 
growths. — Recent literature.— Genei*al notes. — Scientific news. 

September.— T. Walter Fewkes, the Siphonophorcs No. i, 
the anatomy ana development of Agalma.— Prof. A, N. Prentiss, 
destruction of obnoxious insects by means of fungoid growths 
(concluded) ; the result of these oroeriments would seem to 
indicate plainly that yeast cannot be regarded as a reliable 
remedy against such insects as commonly affect plants cultivated 
in greenhouses or in windows, but the general question is by no 
means as yet decided. — O. B. Johnson, birds of the Willamette 
Valley, Oregon (concluded).— C. O. Whitman, Do flying-fish 
fly? 

Annalen der Pkysik und Chemu^ No. 8. — On electric ex- 
pansion (continued), by G. Quincke, — Clausius' law and the 
motion of the earth in space, by E. Budde. — On the dependence 
of the electric conductivity of carbon on the temperature, by W, 
Siemens. — On the phenomena in Geissler tubes under external 
action, by E. Reitlinger and A. v. Urbonitzky. — Complete 
theory of the bifilar-magnetometer and new methods of deter- 
mining the absolute horizontal intensity of the earth's magnetism, 
as also the temperature and induction coefficients of niagncte, by 
H. Wild. — ^On the comparison of the clectrodynamic funda- 
mental law with experience, by R. Clausius. — ^On a direct trans- 
formation of the vibrations of radiant heat into electricity, by W, 
Hankel. — On fluorcssccnce, by E, Lommcl.— On the behaviour 
of different heat ravs in the reflection of polarised rays from 
metids, by H. Knoblauch.— Remark on the heat conductivity of 
mercury, by H. Herwig. — Remarks on H. Wel)er’s memoir on 
heat-conduction in liquids, by A, Winkelmann.— On air-resist- 
ance, by G. Recknagel,— On the action of hollow, in comparison 
with tiiat of solid, steel magnets, by W, Holtz. 

No. 9. — On the compressibility of gases, by F. Roth,— On 
the electric conductivity of some salt tiolutions, by J. II. Long. 
—New experimental researches on fluorescence, by < 5 . I-ubarsch. 
— On constants of refraction, by L, L^orenz. — Experimental re- 
searches on refraction constants, by K. Prytz,— Theory of refleo 
tion and refraction at the l^it of homogeneous, isotropic, 
transparent bodies, with pmerallsation and extension of the 
foundations of Neumann^ method, by M. R^thy.— Thermal 
theory of development of electricity, by J. L. Hoorweg.— On 
the behaviour of electricity in gases, and especially in vacuum, 
by F. Narr.— Defence of the law of corresponding boiling tem- 
peratures, by U. Dubring.*-Eqaation of the state of atmosptoic 
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fUr, by G« Schmidt.— Time of disdwuf^ of the I^y den battery, 
by ?♦ ; 

y^mai of the Royal Mi^mee^^l SoeUty^ vol. lU; 

(An^t^ 1880), contains: Johtt Badcodc, notes onAt_„ 

( Tnehophrya epistylidis and Podopkeya auadriparHta) wi^ a 
plate.— J, W. Stephenson, on the vUibiUty of minute c 4 >jects 
mounted in phosphorus, solutions of sulphur, bisulphide of 
carbon, and other medla.-^Dr. George Hoggin and Dr. F. 
i^imbeth Hoggan, on , the development and retr<^ession of 
blood vessels, with a plate,— Dr. Jas. Edmunds, on a parabolised 
gas alide. — 'nue record of current researches relating to inverte- 
bratUi eryptogomia, microscopy ; bibliography, and proceedings 
of lie society, 

yournal de Physique^ September.— On the alternating currciits 
and the electromotive force of the electric arc, bv M. Joubert.— 
On the formula of interpolation of M. Pictet, by M. Szily. — 
Absolute measurement of Peltier’s phenomenon in contact of a 
metal, and its solution, by M. Bouty. 

Bulletin de VAeadimie RoyaU des Sciences (de Belgique^ No. 8. 
—On the embryonal leaves and the notochord in Urodela, by 
M. van Bambeke, — Researches on the spectrum of magnesium 
in relation to the constitution of the sun, by M. Fi^vez.— On the 
presence of phosphoric acid in the urine of cows, by M. Chevron, 
—Excretory apjwatus of Trematodes and Cestoides (2nd paper), 
by M. Fairfont.— Researches on fusel oil (amylic alcohol, &c.) in 
commercial alcohol, brandies, &c., by M. Jorissen. — On the 
structure of the venomous apparatus of Araneides, by Mr, 
MacLeod. — On the gastric gland of the American ostrich, by M. 
Remouchamps, — On the geometric representation of co-varjants 
of a bic^uadratic form, by M. Le Paige. 

MorphologUekes Jahrhuck {Gegen^aur’s)^ Bd, vi., Heft 3.—J. 
E, V, Boas, on the heart and arch of the aorta in Ceratodus 
and Protopterus,.with three plates and woodcuts (a memoir botli 
descriptive and critical of the various researches on this subject 
by Hyrtl, Owen, Peters, Laukestcr, and Giinthcr).— G. v. 
Koch, notes on corals, with a plate.— George Ruge, researches 
on the process of development of the sternum, and on the 
fitcrno-clavicular attachments in man, with three plates.— W. 
Salensky, contribution to the developmental history of the car 
cartilages in mammals, with a plate. 

Zeitschn/t fur wUsemchaftliche Zoologte, Bd, xxxiv.. Heft. 3, 
July.— Gustav HHuser, physiological and histological investiga- 
tions on the organ of smell in insects, three plates (finds in mast 
insects well-marked nerves springing from the cephalic ganglia 
distributed to the antennae, where special . hypodermic cells re- 
ceive them ; the development and structure of these are beauti- 
fully illustrated). — O. Zimmennann, on a peculiar formation in 
the abdominal vessels in an Ephemeris larva. — Prof. F. E. 
Schulze, researches on the structure and development of the 
sponges: Na p, the Plakliudce, three plates (three new genera 
and nve now species described], — ^John Hbnigsehmied, brief 
notices concerning the distribution of the gustatory papilhe in 
mammals, — Dr. J. W. Spengcl, contribution to a knowledige of 
the Gephyrea, four plates {EchiurHS PuHasii). 
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Paris 

Academy of Sciences, Sefitember Wurt* in the 

chair. — The following papers Were read the hon^recutrenoe 

of the anthracoid affection, by MM. Pasteur and Chamberlund. 

experiments prove that in the case of charhon^ as in that of 
chicken cholera, inoculations that do not prove fatal are pre- 
ventive of a recurrence of the disease; M* Pasteur argues against 
M. Chauveau’s theory that such non-recurrence is due to produc- 
tion of matters adverse to the proliferation of the bacterium. 
Experiments had been made with a view to testing a remedy for 
ebarbon devised by M, Louvrier, but ivwe indecisive.— On the 
resulU obtained by M. Rondaire in his cxjilortition of' thc' 
Tunisian and Alg^ian ehotts by M. deLes^ps. 'M'. l^hdaim^^ 
conclusto' are chtii^ faVourhWc tdfSRhig thle basin situated 
between the Gulf of' Gabes and the pregerted ;lhie bf Vatlwf^ 
from Biskra to Tuggurt Tl^is would make an' interior sea nbdftt 
400 km. in length- axid l,fio6!km, hi c^cumfertndeK-^A vtcpicm^ 
tension mihoineter for aMysin^^ Honid^ and meosuriim pfMkes, 
by M. Perfter. AgUs8f^taWt#p™g‘at sfitoids 

with this (opw) dwTiit mercury, cdirt^ not Un 

oblong dosed bulb, a few dir^ of , h VobUfflte: BqUld fetifig to 


vapoiiiirs^. Bqidd of ihe manometer 
vapour of greater tension than the liquids examined} acts by its 
vapour on toe, merpiry^ iqrd tube tp various beigldj.-r- 

On e property of ypwsen’a fJinctKab^ on the. 
equations with partial derivatives of the first order, by ^ 
Gilbert— On the theory of ^ines of superior orders, by 
Farkas.^Oti the invention of Idnocnkgr teles^peSf b 
The inyentjon is commoidyi jto Um C 4 puclm,mpidt 

Schyrleus de Rheita, who publndied an account of it iq 1645. 
M. Govi finds, from the papers of Peirescq in the Biblioth&que 
Nationalc, that a spectame maker in Paris, D. Chorez, made 
and presented tooeular ^toestothe king Jn twenty 

years earlier. — On the difiicalty , of absorption, and Jb® 1 °^^ 
effects of the poison of Both^h' yprarcsca^ by Gouty and 

Lacerda. Whichever the mode or Itttroductabn, cellule, mus- 
cular, -or s^ous tissue, brain, heart,, or lung, andwhatem the 
quantity of poison injected (vascular ruptures and onteoedent 
wounds apart), there is no distinct sign of penetration of the 
poison into the blobd. There is always local infiammation, 
which for some organs may prove rapioly fatal, ^ The Iqng is 
most sensitive in this respect, ihe stomal and intestine least. 
— Study of the vertebra; in the , order of Ojphidian^ by M. 
Rochebruttc.— On the ciliated cjhbryo of the Bitkarna^ by M. 
Chatiu. The signification assigned by helminthologists to this 
embryo in the cycle of development of the species requires (in 
the author’s ophuQu) to be profoundly modified (a jjuperlority of 
constitution being observed).— Researches on the presence of 
micrococcus in the diseased ear ; considerations on the rdle of 
microbes in auricular furuncle (boil) and general furunculosis ; 
therapeutic applications, by M. Loewenberg, Pie has observed 
a microbe in furuncle of the ear. These small abscessea spread 
in the car by what he calls autoccfttagion^ and from individual 
to individual contagiously. In treatment he employs thymic or 
boric acid. In cases of neglected otorrhea or wetness of the 
ear, especially with fetidity, he has always found micrococcus in 
large quantity, 
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‘ fj^M imiAN FAMINE COMmSSION 

T he reoentj^'istued Report of the G^ywiment Com- 
mieffion appointed some time ago to inquire into 
Inctuui Famines is of great practical value and full of 
suggftstiveness as to the lines vhicb further inquiry 
should pursue. This first part of the Report relates to 
Famine Reliefs and bears evidence that the Commission 
have done their work widv great thoroughness and breadth 
of vien% and the results are recorded with clearness and 
methods Qn the question as to what . measures of relief 
would he the most effectual to adopt, we need not tot^h 
heape t no doubt they will receive attention in the proper 
quarter^ The discussion of the various questions im 
volved is prefaced by an excellent concise sketch of the 
geography^ population, and climate of British India^ 
Here a^so some important information is given as to the 
degree in which each part of the country is exposed to 
famine. This is followed by a statement of the measures 
which, in the opinion of the Commission, it would be 
advisable to adopt for famine relief, and a very complete 
and instructive review of past famines and the measures 
adapted to mfet them. The immensity, of the problem 
with which the Commission had to deal may be learned 
from the fact that the total area of British India is about 
one and a half million square miles with a population of 
240 million?. Of this, 900,000 square- miles, with a popu- 
lation of 190 millions, is under direct British rule* the 
remainder belonging to the native States* The great 
bulk of this population belongs to the classes on whom 
the dire effects of famine are sure tp fall, so that the 
re^nsibility of our government in the n>atter cannot be 
magnihed ; they are bound to leave no meaxis untried 
cither to prevent the recurrence of famines or to meet 
them, effectually if they do occur. The Gommission, of 
course^ could not but come to the conclusion that the 
devastating famines to whiolvthe provinces of India have 
fi»m4ime to tone been Habloim^ in all cases to be traced 
to the occurrence of seasons^ of unusual drought, the 
failure of the customary rtunfhllTeading to the of 
the food crops on which the subsistence of the population 
depends. The Commission have therefore justly con- 
ceived it te be an important part of their inquiry to 
ascertain what can be known as to the periodicity of rain- 
fan.ithfccm^wHit the year^ »nd over periods of greater 
extent ff^pqsstblo.. The. yearly periodicity ofrrainfall in 
India. jm 4 ;nthtriili^ is well Imown. In 

indift;«.fiti»i)glp;inadced,^^ is^eveirywhere 

observed, the chief fall occurring, with few exceptions, in 
the wimisier rm^ .M^ay and^ Qctbher, in the 

sehBon coatisx^ Mwtk*^imtmensoom On 

^ tha peninsula, 

heavf 4 :aimialiaaftes^%^ rainii^ 

int- .theiitiwnthtv’ and »ecember, at the 

towfdeditte aeaianf therno^ 
in^theinore'^niQi^^ 

riuufti^teeaftcm 061^^ aboai 

. 'effbete ' 

h«tdlgrrt«^ hae ism seneibln 

induence on the agriculture of The 

Vot. xxn,^No, 57a 


main pgricultuml operations |he county oorreeppnd 
with these principal seasons of pain, 
importanoOjis in a great degree dependent on tlie local 
distribution of the rainfall at the various seasons of the 
yeof,' a^ the period and amount of rain differ pxtHih in the 
several mpvinces <ff India. 

A most valuable feature of the Kqport is the numerous 
excellent maps which -aejeompany it* and which are a 
great assistanoe to undemt^ding the results of the 
inquiry. One map^ for bistancei shpws the general 
features of the distribution of annual rmnfall. The fall 
(m the Western Ghats and on the tract between them 
and the sea is very heavy, being from 70 to roo inches at 
the sea level* and as much as 250 inches on the mountain 
face exposed to the south-west rain-bearing winds. Along 
the east coast of the Bay of Bengal, and in the eastern 
districts of the Bengal Province, as also along the foot 
and outer slopes of tlve Himalaya throughout its whole 
extent, the rainfall is also extremely heavy, reaching 100 
inches or more. Subject to , these exceptions, it may bo 
said generally that the portion of India east of the 80th 
meridian has a rainfall of more than 40 inches, while the 
portion west of the same meridiart has less than 40 inches* 
The region in which the fall is less than 30 inches 
includes almost the whole of the Punjab, a considerable 
part of the North-West Provinces, a large part of Rajpu- 
tana and Kathiawar, as well as almost the whole of the 
Deccan and Mysore. In Sindh and in the southern 
portion of the Punjab and most western part of Rajputaim 
the rainfall is extremely small and irregular, being less 
than 1 5 inches. Of the area in which the rainfall is below 
15 inches, it may be said that it is cither actual desert or 
that agriculture is impossible without artificial irrigation ; 
and hence it has followed that where the rain is least 
copious the population has made itself in a great degree 
independent of the local rainfall. In the opposite direc- 
tion it is also generally true that where the rain is most 
abundant, exceeding 40 or 50 inches, the occurrence of 
such drought as will cause serious scarcity is rare. The 
region in which the average rainfall is between 20 and 35 
inches is that which suffers moat froin droughts. Here, 
though on the average of yeiirs the rain is sufficient to 
support an agricultural population, the greater deficiencies 
which reduce the quantity below what is essential, as well 
as tlie smaller which seriously damage the crops, are so 
frequent, as to lead to repeated seasons of scarcity of 
greatcr .or leas severity. From this it can easily be ascer- 
tained what are the parts of the country most subject to 
drought, These are (r) the western and southern parts 
of the North-Western Provinces and that portion of the 
Punjab, territory which lies east of the Sutlej; (2) the 
western northern States of Rajputana and of the 
central plateau which border on the North-Western Pro- 
vince* f (3), the diatricts of Bombay above the Western 
Gba% andotk® dhst^ of Madras above the Eastern 
Ghats, together with the southern and western region of 
Hyitoalimd and lying dose 

along tj^ Western Ghats;, (f) the districts of Madras 
along ihe east coa$t:and at the' extremity of the peninsuk. 
The mope detaUef}^ a^ droughts qf the 

the to 35 Inches has 

h^^.sitbjec^^ it have 
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occurred the great famines of 1837-38 in the North-West 
Provinces, of 1868-69 in Rajputana, and of 1876-77 over 
nearly the whole of the peninsula of Southern India* 
These droughts were mainly due to the failure of the 
south-west monsoon. The drought of 1865-66, and sbme 
of the earlier scarcities in Madras, arose from failures of 
the rain of the north-east monsoon on the east coast, a 
failure which in 1865-66 extended into Western Bengal. 
The famine of 1873-74 in Northern Bengal was excep- 
tional, and is an instance of a great scarcity suddenly 
arising in a region of abundant average rainfall. This 
drought arose from a premature cessation of the rain, 
appai-ently due to an abnormal extension to the eastward 
of the margin of the comparatively dry area of North- 
Western India. 

The Report touches briefly on a part of the subject 
which we deem of the ^eatest importance, namely, the 
supposed periodicity of fluctuations in the rainfall from 
year to year. These, the Report states, are in all parts of 
the country very considerable, variations of as much as 
50 per cent, on either side of the average being often 
registered. The Commission refer to the opinion of those 

qualified by their scientific knowledge to judge of such 
matters that there is evidence of these fluctuations being 
in some measure synchronous with those periodical varia- 
tions in the condition of the sun which are indicated by 
the varying extent or number of sun-spots j and the re- 
curring cycle of about eleven years, with which prolonged 
observation has shown that the period of sun-spot varia- 
tion on the average accords, has been thus considered to 
correspond to the annual variations of the rainfall, the 
maximum and minimum of the one approximating in 
period to those of the other,” 

Of ’Course the Commission, in the present unsettled 
state of this all-important question do not feel themselves 
justified in recommending any anticipatory measures to 
be taltcn in view of the probable recurrence of famine, on 
the basis of this theory. The subject, it is admitted, is 
scarcely advanced enough to warrant such recommenda- 
tions. What they do recommend, however, demands the 
serious attention oi the Indian Government. They state 
that the subject ‘‘ is one deserving of careful investigation, 
and that it does not seem contrary to reasonable expecta- 
tion that some relation should be established between the 
variations of the rainfall from year to year and those of 
the conditions of the sun’s surface, on the heat derived 
from which, unquestionably, all terrestrial meteorological 
phenomena closely depend. For various reasons India 
is a country in which the investigation of tins matter 
may be carried out with especial facilities, and for 
this reason (though other grounds are not wanting) 
we would urge that, as the expense of such researches 
would be small, the measures which have recently 
been taken by the Government of India to carry them 
out should be continued, and even extended in the 
future.” 

“ As at present no power exists of foreseeing the atmo- 
spheric changes effective in producing the rainfall, or of 
determining beforehand its probable amount in any' 
season, such as would admit of timely precautions being 
taken against impending drought, the necessity becomes 
the ^greater for watching with close attention the daily 
progress of each season as it passes, for ascettaining vrith 


accuracy aiid promptitude the actual quantity of rain in 
all ports of the country, and for forming the best mad 
earliest judgment possible from the facts as they occur, 
whether the supply will be sufifleient or otherwise. Fpr 
the present at least, so far as the rainfall directly affects 
the subject under consideration, these are the only pre- 
cautions that appear possible* Within the last few years 
a very satisfactory system of meteorological observations 
has been established all over British India, and in our 
opinion it is of primary importance that it shall be 
maintained in complete efficiency, and shall so lar be 
strengthened and improved as to insure the early and 
punctual supply of information to the executive govern- 
ments, and to the officials in all departments concerned 
with the agriculture of the country or the preparations 
required to meet famines, as to the actual progress of the 
periodical seasons of rain in all parts of the provinces for 
which those governments or officers are respectively 
responsible. So far as it may become possible, with the 
advance of knowledge, to form a forecast of the future, 
such aids should be made use of, though with due 
caution. 

We are also satisfied of the importance of the diffusion 
of more sound and accurate knowledge of the causes and 
mode of occurrence of the periodical rains, on which the 
well-being of India is so largely dependent, not only 
among the officers of the Government, but also among all 
classes of the community. Any measures which the 
Government may find possible with a view to the publica- 
tion and diffusion of such knowledge cannot fail to be 
highly beneficial.” 

We shall look with interest for the further information 
on this subject, which is promised in the appendix to the 
Report. We need not add anything in support of the 
strong recommendation of the Commission. The Govern- 
ment would certainly not have appointed them at all 
unless it meant to take action upon their recommendations, 
and surely no line of inquiry is more promising, or could 
be fraught with more useful results. If the laws (for 
there can be no doubt that such exist) which regulate the 
periodicity of droughts can be clearly ascertained, it would 
reduce to the limit of simplicity the measure to be 
adopted either to prevent the occurrence of famines or to 
be prepared long beforehand to prevent their natural 
consequences. 

Other recommendations of the Commission are quite 
in keeping with that to which we have just referred, 
Thfey advocate the introduction of a more scientific 
method into administration and statistics, the insti- 
tution of a separate agricultural department, and the 
need of improved agricultural, vital, and economical 
statistics. 

Besides the map already mentioned, there are others 
showing the extent and comparative severity of the 
famines in various districts of India, from the ^ginning 
of the century downwards. Altogether the Commission 
have faced their task in a thoroughly business-like aqd 
scientific method ; while they have sought infbrmadion 
from every quarter likely to yield useful reshlts, they liye 
never lost sight of the object they had in viewi and tWr 
Re|>ort is likely to be of permanent value. We idiaB 
for the further record of thchr proceedings with 
greOtestihtercst* ^ • 
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CAMGES'S ^'PHYSIOLOGICAL CHEMISTRY” 

Ph^Hotegical Chemistry of the Animal Body. By Arthur 
1 Gamgee^ M»D., F,R.S., Brackenbury Professor of 
Physiology in the Owens College, Manchester. VoL i. 
^L^don : Macmillan and Co., 1880.) 

T he title of this book, since it seems to indicate that 
the work treats of a division or kind of chemistry, 
suggests the question whether it ought not to have been 
written (and reviewed) by a chemist rather than by a 
physiologist. And indeed there was a time when the 
view that the chemistry of living beings was a kind of 
chemistry distinct from the ordinary chemistry had some 
measure of support, and when consequently the phrase 
physiological chemistry had a very definite meaning. At 
the present time however all or nearly all are ready to 
admit that the chemical events which take place in living 
bodies are in reality of the same kind as and subject to 
the same chemical laws as those which take place in 
lifeless things ; and hence physiological chemistry has 
come to mean the same thing as chemical physiology. 
The study of the chemical phenomena of animals and 
plants may be undertaken either by the chemist who 
understands physiology or by the physiologist who knows 
chemistry. The day must sooner or later come, — may its 
ad vent be more speedy than the present outlook promises I 
— when the chemist will be able, on the strength of his 
general knowledge, to foretell with sureness and precision 
the varied chemical events of the animal body ; but 
hitherto and as yet, each chemical twist and turn of the 
vital machine has to be worried out by direct observation 
and experiment, so that physiological chemistiy really 
means at present the physiological investigation of the 
chemical phenomena of living beings, and thus naturally 
falls into the hands of the physiologist. 

For some years past there has been a gre.it want of an 
adequate English treatise on the subject, a treatise which 
should deal with the matter much more fully and com- 
pletely than could possibly be done in the text-books of 
physiology or chemistry. The preparation of such a 
treatise, however, is a task of great labour, and Prof. 
Gamgee assumed a heavy responsibility when he under- 
took to bring out the work, the first volume of which is 
now before us. But we believe that we may congratulate 
him and his readers on the accomplishment, so far, of his 
task. 

The first instalment comprises, besides a preliminary 
chapter on proteids, an account of the chcmistry.r 
blood, pus, lymph, and of the elementary tissues, con- 
tractile, nervous, connective, and epithelial. About 200 
pages are devoted to blood alone, and these not only 
contain a full description and discussion of the phenomena 
of coagulation, of the chemistry of the serum, and of the 
red c<^U8Cles, both of their stroma and their haamo- 
globin, but indude a special chapter "on the changes 
wldch the blood undergoes in disease, '' and a section on 
the "tharacters presented by the Wood of invertebrate 
animals*” Prof* Gamgec's object has been apparently 
threefold, vis., (i) to give the chemical diia as fully and 
as exactly as possiWc, with abim ori^al 

memoirs and other authorities ^ (a) to explain even in 
detail the methods by which the data am determined, 
andisk tWs tho reader sriU haiNl at once his attention 


arrested and his progress assisted by the illustrations of 
apparatus, spectra, Sec., the ntunber and excellence of 
which form a very striking feature of the work, distin- 
guishing it in a most marked manner from its prede- 
cessors; and (3) to point out and discuss the physiological 
bearings of the data expounded. Thus under the heading 
of " Oxy-hficmoglobin will be found a description of the 
various methods of preparation of this substance (some 
eight special methods being given in detail in small print)* 
followed by an account of its elementary composition, 
crystalline form, genera! reactions, and absorption- 
spectra. The physiological properties of haemoglobin are 
in large measure postponed to the chapter on respiration ; 
but the fech/tigue of spectroscopic examination is fully 
described, including the method of recording absorption- 
bands in wave-lengths ; and hasmatin, with other deriva- 
tives and allies of haemoglobin, as well as the action of 
carbonic oxide and other gases, are treated at length. 
The account of blood ends with a “description of certain 
methods of research not described in preceding sections,'' 
such, for instance, as the determination of the specific 
gravity of blood, the quantitative estimation of its various 
constituents, normal and abnormal, the extraction and 
measurement of the gases of blood, the measurement of 
the total quantity of blood in the body, &c., &c. 

The other parts of the book are written in a similar 
fashion, and as far as we have at present, from the sections 
which we have subjected to a more detailed examination, 
been able to judge, the author has spared no pains to 
insure accuracy in his facts and statements, as he has 
certainly shown judgment in his selections, while his 
descriptions are remarkably clear and easy to understand. 

The prominence given to methods, and the richness in 
illustrations, make the book one of great value to the student. 
There are books, some of them professedly written for 
students, which, though of much worth in other respects, 
are from the student's point of view practically useless : 
books of which the student's own judgment is that “he 
cannot find what he wants" in them. We venture to 
think that it will be the student’s own fault if he cannot 
find wliat he wants in Prof. Gamgee' s work ; that is to 
say, if he wants what he ought to want. If he seeks in 
it a compendium which will give him just that amount of 
knowledge which may be required for an examination, so 
prepared as to be most easily absorbed and retained for 
the few weeks which precede his ordeal, he will very 
probably be disappointed, But if he desires to under- 
stand the chemistry of the animal body he will find it an 
admirable guide, and especially a most valuable book of 
reference. Throughout the whole of physiology, and at 
least no less in the chemical than in other parts, the 
value of the data and the trustworthiness of the coneJu* 
sions founded on them depend very largely on the 
methods employed ; and no student can form an intelli- 
gent judgment on the chemical phenomena of the body 
who has not understood and appreciated the methods by 
which the various investigations have been carried out. 
Hence we lay especial stress on this feature of the book 
before us as most important for the student 

Prof. Gamgee has gene largely into detail and even 
into controversy $ and in this point too wc think he is 
right The outlines of physiological chemistry are already 
present in the various text-books of physiology; what 
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;wa8 etnjilmticaHy iv^nted was a bistfiiry md discussioa ^ 
^4«taiti iiir |;ive shape a»d Mnm io the more meaigTe , 
>««^tmfcs;il6und elsewhere^ Doubdess many will say that 
^Ib^oidixcmtalnsiB^Kmt dedi mare than'can possMy Im i 
iamitjted hy SUateniiof mcdiciiie or orei5i df physieh^. 
prbr;wlll to<;an&wer the di^cult qttestfaii^ 

e^F^ow littlfttidtysieiogy a ibedica! student ;may know > ; 

aaot hia^deti^nal sUtus being considered ^ mean f to • 
liiih is not a page in dm worl^ the , 

. etudy oftwhi^h wijd not prove prohtable not only to the 
med^l'itudeiftt, barei^n to the medical pnacdtibnoh ;'-^ ' 
^i>V/id<tt:gstthat^ the'a^^ WI as sopk as ^osstblo-be, 
able ^ tb; complctd. n work of; which the first . part -will 
increase his already high reputation, and certainly rtrast 
be regarded as a most noteworthy addition to English | 
physiological literature. - M. Foster i 


PEAT’MOSSES 

The SJfhagnacecc or Pmt-Mo^ses of Europe attd North 
America, By R* Braithwaitey M.D., F.L.S. (London: 
.David Bogue, 1S80.) 

T he peat-mosses are a pecoliarfy interesting group of 
cryptogamic plants, whicli has attracted the atten- 
tion of even ordinary .observers from a very early period. 
No group of plants is more clearly dedned in structure, 
in family likeness, and by the localities in which they arc 
found. The wanderer over our moorlands, the sportsman 
in pursuit of game, are as familiar as is the botanist with 
their dense green or ruddy-coloured tufts, now covering over 
some damp spot or hlling up some bog hole with a vast 
mass of vigorous vegetation. Nor is there wanting to them 
an economic value, and that of too great an importance to 
be overlooked by even the most careless, for it is past gene- 
rations of these bog-mosses which form the vast deposits 
of |>cat, for which as an article of fuel no_ substitute is in 
many parts of Europe attainable. The name sphagnus 
was first used, by writers like Theophrastus and Pliny, to 
indicate some of the spongy Uchensj but was restricted 
tp a genus of mosses by Diilenius move than a century 
, and a half ago, ** which were like none of the terrestrial 
mosses, but were prod uioed always in bogs and marshes.^’ 
Dr. Braithw^aite, in the volume, before us, gives a most 
excellent sketdt of the literature of the genus, tracing it 
from Dilleniu^ Linneus, -liodwig, to Muller, Wilson. 
f>uUiy ant, Schirnper, Lin dberg, and others. For a long time 
Prof. Schimperis work wiw the best on the subject, and 
Dr. Braithwaite mentions it as very complete in its details 
of structure, both descriptive and pictorial, and as leaving 
hardly anything to be desired, Of worics more especially 
relating to the development and minute anatomy of the 
group, allusion is made to the important memoirs of von 
Mohl, Cari NhgehV PWi Hofmei8ter, J[i;usacaV) Bird, and 
Rord. Pe then proceeds in a second chapter to some 
general obscryatioos op qplleci^, preparingyandf on the 
points to be ob^ed in the detcirmiaatien of a specks. > 
In a third chapter the vegetative system of the grpup, 
is discussed. To our mind this chapter might well have 
been extended. The details given the germinatian of 
the sppres .ate top few, ;nor.is the following chapter .on the 
reproductive system free ;t<>e same defect ; and as 
to the iUufitratbn of these tw(f ohaptors, it wiU ^u^i»p loi 

montwn that H is.confin ft ofoek platO. >As^ 


the doscnil^^y^ .pc^iion, pf, the 
work. are,' to 'serve 'for meib*" one 

bdkkm of 

secoisd sup^k^ttieneax^ 

foi^t bd the 

embryology of the'gt^p/'"^ v'..; :'."- 

: Botwepn fifty and spooks of 

of which about pne-thW are l^y^tre most 

abundant in the north and south temperate aone% in the 
>ighwr ktitudes of whkh they often oovpr over niaarge 
oifpanse oi^-mr^oe, Dr* r ^eserji^ twenty 

apeoie? in a^d 

iri>out)0nerthk4»^:^^ *F«eies^. Of the pi^erf, 

seven specks are described as from Brerih.seveo^foom 
Central America^ four from Goadakmpe, seven, from 
Australia and New Zealand, four from the Eastern 
Archipelago, two of these, S* nriemm^ C Mdll., and 
.S'. Holkamm^ Dozy and Mdk, known only in a barren 
state, but remarkable for having the stem leaves precisely 
like the branch leaves in form and structure, their hyaline 
cells being without fibres, but with a single apical pore. 
The only species from tropical Africa is *.9, A/rimnum, 
Duby. 

Dr. Braithwaite points out that the range of variability 
in the species is in this most extensive, so that in 
their determination one must rely on minute anatomical 
distinction for their essential characters, as in many cases 
she, c(dour, direction of leaves, habit, presence or absence 
of fibres in the hyalin^ cells of the stem leaves, will all 
alike fail In the separation of the Sphagnins? as a sub- 
class from the Bryinec or frondose mosses, Dr. Braith- 
waite fallows the earlier views of the illustrious Schimper. 
He groups the species described in nearly the same 
manner as Lindberg, adopting his three ^ections*- 
Eusphagnum, Hcmitheqa, and Isocladus. The Euro- 
pean species are all located in the first section. The 
descriptive details are very clearly given. The synonymic 
lists are evidently made out with great care, and the 
varieties which in many of the species are, as is well 
known, very marked, are not only described, but in several 
cases figured. The twenty-eight beautiful coloured plates 
illustrating the species and varieties ^re all from draw- 
ings by the author, and they contain con^ete anatpmical 
details of rile stem and leaf structures. The v^vk is 
brought out in a style worthy of the subject, and we trust 
will find its way not only into the hands of the botanist, 
but, as it well deserves rp, do, mfo the possesakm^^^t^ all 
who take an intelligent, pka^ip:^ in Studying our. pativc 
' mosses. ; j ■ , ■ 

mR BOOJt SHELF 

Vox P^uii: a Segifit to ^ PMitof^hjt of By 

‘ CharieA Lunfiv (London i W. Reeves, 

We artl^bidi iii the that ^ the tore^ni 1s a 

reprint* <Sf drtkies ’that appeared in and 

that ** now it has been discovered 
lather of physidans/ as hejis ealkd^ 
physicai viws as those for; which 1 (JMr. lmn)*hafye^- 
tended, ‘my controversial work i$, ended , is searee 
wortib ls^hilc to re-write,” Wa4 It theft ivorlh #hifo to 
te^pihit f ' In the itttr6dtieH<fo"tfc auidibr refts Ms 
arifdei^ store written m 

,ift t Bhiloeap% of ¥oi^^ 


ggq} mfWR£ sr 


wi^«t;tbU*’^ Some the p 

codeevourcd to Mr, ; " Bhilosophy of 

iHtafjly iliiled ^in He caooot 

htid ^«ny tawmds itiodamtandmg it in the 

pfesont HUle tract (pp, 8$) of loose writings wnderful 
reasoning} *And jumpmg 'exposition. Let us hope that 
Mr, Lunn's teaching is hctter than his piWJhing, His 
axioms are kbwevcr^rather ttartlit^, especially the second 
voices are naturally Beahtlful, All ugliness 
m vocal tone is the result of tranifcrced haibits, acquired 
by the artificial use of voice in speech. If this use is 
"artifici^" what use is *',natural";? cBut attempts to 
luuiemtana and^coticUm. are all thrown away, Hotwith* 
standing Mr. Lunn’s initial ^confession vthat he ie a mere 
followef.of Gaton^^hedeclates inhisfintreduction i) 
irtaybiihariPiWQl/i, J ihavefosxnded a ’N ew Profeseton stand* 
ing midiiniy iMfttween the Musical. and the Medieai werldS} 
with Art on its one side, Science on the other -’j 'firm and 
irrefutable/’ In this state of suspension, like Mahomet’s 
cofhn, ''midway between” two "worlds,” and belonging 
to neither Science nor Art, which seems fitly to describe 
the natui^ tif'^the hook, ^ ate content to leave it to the 
happy conviction of the author that what he says (of 
course when others can find out what it is) is "firm and 
irrefutable/’ 

Pmciical Plane Geometry and Projeclion for Science 
Classes^ Schooh^ and Colleges. By Henry Angel. 
Vol. J,, Teoct ; Vol XL, .Plates. Collinses ^Advanced 
Scieaee Series. (London and sGlasgoWi xSSo.) 

A VERY practical and useful ‘book by an experienced 
teacher : it is designed to meet the requirements of 
students at the Royal School of Mines, at the Royal 
Military Academy, at .Cooper’s and elsewhere, .and 
embraces great .part of the .two higher .stages of .the 
Science .and Art Department ayllabus^ Xtere is no 
great scope for absolute nQV0}ty4n/SuchfaAWOik, and our 
author iaoknowledges his indebtedness .to the works of 
many, if ^Qt most, of his walLknoym predseessors, but 
the arrangement appears to be judicious^ and the 
constructions good and clearly ^enunciated. In the 
Practical Geometry (six chapters) the student is taught 
the use and construction of scales, of triangles 
and polygons, and there are numerous problems on 
areas, on circles in contact, and on other plane curves 
with their tangents and normals. The orthographical 
portion treats of the projection of the five regular solids, 
of other simple solids, of flat and curved surfaces, inter* 
aected by cutting planes, and of sofids inscribed in, or 
clicumicribed to, the surfaces of other irolids ,; of the 
Imerponetration of solids, of the projection of shadows, 
ondsomeertc projecUan, on the . solution of>tlte spheartcal 
triangle^ and ^on iborieontal projection*-'^ very ^enmve 
and varied bill of^iare. In addition there are numerous 
questions for practiee, many of which are taken ifrom 
exmittation pnpers, and the text is illustrated by severe 
clearly-drawn figures. Part ii. contains eighty-one large- 
page plates to further illustrate the constructions. The 
two parts together ought to enable any painstaking 
student to take' a creditable place in his examination cund 
to acquiie a acquaintance with the subject, 

del/e pbfm Nmdmlam e sm air 

Elettrsoeidttkaxe del Prof JSnrlco Petiu 

(Pisai 

Ik the session 1865-64 Prof. Betti ddivered at Pisa a 
course of lectures, subsequently 418^) .piiuted in the 
£tmmto .under .the title " La dellc Mm 

che ogisoono secondo la ,%pe,di JiJnmbn.e sua.appU- 
^iione alia elettdeitk statical; us is 

whatmfty M.l^ upon as ils second 

edition. It consists of an introduction and three chapters. 
®he diopter, in twi^ty^ree .sectionsi treats of 
Potential Functions and of Potentials (S it gives Greenes 


theor<^ and mmo others due to Gauss; Stokes's 
theorem double . integral mto ;a ^ sirmpk 

! integral, and vthe propetdes of a surface which hae<on 
one face ^^stmtum^of attracting, and onithe opposite^face 
an equal stratum of repulsive, matter; the other sections 
appear to contain nearly all the known properties Of 
these functions). Cbapt^'IL, on Electrostatics, in six- 
teen sections, discusses several cases of electrastatical 
distribution, the method of images (Sir W. Thomson’s 
theory) and condensers; Chapter III., on .M^uetiam, is 
divided into ten^Ciians .(on p. 504 Prof. Betti announces 
the theorem, " Sftla aupcruciedi^iacorpo ^ sempU^omeute 
connessa ed ha un numero finitp idi ipoU, questo numero 
sarh sempre pari,” an advance upon Gauss, who has 
shown tiut if there .be three poles there* must also be a 
fourth). 

Kalhiil der Alm€thknd€u\Giemeirk. Von Dr. Hermann 
Schubert. (Leipiig : Teubner, 1879,) 

Dr. Schubert in this work gives us, in the form of a 
treatise of 359 pages, the principal results as yet arrived 
at in the " Numerical Geometry,” a branch of mathe- 
matics originated by ,M. Chasles and subsequently 
studied by Zeuthen^ .Sturm, Halphen, Klein, and in this 
country by Dr. Hirst Un the Correlation of Two 
Rknes,” vol v. ; ‘SOwcifelalion’in Space,” vol. vi. j " Note 
on the Correlation of Two Planes,” vol. viii. ; London 
Math. Soc, Proeeedings\ The book closes with a full 
historical and bibliographical list in the form Of notes to 
the several chapters. 

LETTERS TO THE EDITOR 

[ 70 ^ Ediiiirdees mt MU Mmself responsible for opinions exfressid 
by his corrtspondinU. Neither can he undertake to retHm^ or 
to correspond with the venters of rejected manuscripts. No 
notice is taken of anonymous communications. "I 
[ 751 / Editor urgently revests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that U 
is impossible otherwise to ensure the appearofue even of torn* 
munications containing interesting and novel facts j\ 

The Spectrum of Hartwig’s Comet 
The spectrum of tliis comet was examined here on the evening 
of Octol>er 7 with a spectroscojic having a single pri*^m of 45^, 
and W'as found to consist of three bright bands and a continuous 
S)3cctnim corresponding to the nucleus. The middle and brightest 
band was compared with the band at W.L. 5198 in the spectrum 
of a vacuum tube containing alcohol vapour, and three micro- 
meter measuresigavc the posMion of the ie.'vs refrangible edge of 
the comet band at W.L. /S215, and 5204 tenth metres 
respectively. The breadth of the band was about 40 -tenth 
metres. These measures would indicate that the pnratipal 
comet -band ia .coincident wUh the baud at W.L. 5x98 of the 
vacuum^ube spetram of earbouncompiuuds, and not^with :t 1 mt 
of the Bannen^wune at W.L. 5165. uke obiwrvafions ^kowevet 
were made sunder unfovoambfe cireamstaaccs, the eotxtet ibdug 
low, and involved;iu baueesOAd doud. Tbc positions of tbemthor 
two hands were not dctemiined. W. H. M, 'Christie 

Royal Obscnratoiy, Greenwich, October ii 

Wire Torsion 

I HOPE you wlU allow me to seek infbttwation, through your 
aid, on a subject which is perplexitig me a good deal at present. 

I engaged in studying a gravimeter designed by the late 
J. Allan >]Urott)i, in which gravity is balanced by the torsion of a 
single wire; or is intended to be «o. As the function Of the 
instrument depends largely qU' the law of torsion in wire^ I have 
been making experiments to satisfy myself on some mints, Tt 
is in the results of one- of these iW 1 have met with my difii' 
«uUy. J was ttsing thin brass wire (d iani *oa), and after stretching 
it till it broke, twice, 1 supposed it to be at or near its inaxhnttm 
elasticity, and proceeded to use it in the intended way. At oaob 
end of a 6*forot plank I insertecl into the edge a a-iwdi renew. 
The wire was fastened upon these so as to get a strain % twrning 
them. The wire woain two pieces, attadiiod to opposifo sides of 
A ring in the middle. By turning dhis ring the two wires were 
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severally twisted in opposite directions, A strakht thick wire 
passed through the ring, the weight of which afforded a re^y 
means of vaiying the force necessary to i>alancc the torsion 
of the wire. My first object was to prove that the force of 
the latter w^as, at any rate to some considerable extenti inde- 
pendent of the tension. Suppose that witli this arrangement, 
the wire being horixontol, a balance has been effected when the 
ring has been turned about the wire ns an axis three or four 
times. What will happen when the wire is further strained ? I 
think it would be a natural expectation (apart from special 
knowledge) that the weight will rise ; on the other hand, a 
knowledge of the law of torsion tenches (?) that there is no increase 
of the foi'ce sustaining tlie weight, which therefore will rise. 
But who would suppose that, on the contrary, it would sink? 
Such, nevertheless, is what takes place. 1 continued increasing 
the strain, and the weight continued to sink, I had to go on 
lessening the w^eight agaixi and again (by shifting the balancing 
cro-s-rod), in order to restore the liorizontality of the ring ; unlu 
at last there was scarcely any force of torsion left 1 To repeat the 
experiment of courtc the ring had to receive three or four fresh 
turns, I did so several times, alw'ays continuing, as I thought, 
to increase the strain. All the time the wire was absorbing the 
torsion, and did not break. 1 then thought to try the effect of a 
high initial torsion. But I did not seem to get any such by 
turning the ring more than five or six times. I then thought to 
see how much twisting the wire would bear. Expecting it 
every instant to break, I counted up to 100 half turns. ISy this 
time the wire %vas quite slack / I added another hundred half 
turns. The wire w’as now half an inch longer, without any strain 
having been kept on it except just enough to keep it straight. 1 
went on twisting. At 218 one wire broke. The other then had 
only sixteen haU- turns of twist in it, out of the 230 or more 
received, I afterwards went ou twisting, mending each time 
that the wire broke, till the twist (quite visible under the micro- 
scope) amounted to sixteen turns per inch. The length kept on 
increasing. After breaking, the wire always untwisted one turn 
in four inches, 

I feel myself here in presence of laws of which I know 
nothing; and my object in waiting this short experience is to 
ascertain whether it is sufficiently in accord with what is known 
to cause no surprise to any one but myself. In that case T 
shall be greatly oldiged to any one who will tell me where I 
can learn all about it, J. Hersciikl 

Collingw'ood, October 4 

I forg<‘»t to say that in no case did slackening of the strain 
reverse the sinking of the weight due to increase of strain. 


The Magnetic Storm 

By the mail just on-ive^l from Australia I have received copies 
of the jThotographic traces produced by the declination magneto- 

n h at the Melbourne Observatory during the magnetic storm 
ugust 12 to idf kindly forw'arded by Mr. Ellery, the Govern- 
ment astronomer there. 

A comparison of these curves wdth those from the Kew 
instrument for the same period shows that the disturbance 
commenced and ended at btjth places at the same^ime. 

It is not easy however to trace much umilarity in the two sets 
of curves, as the individual cxcuti^ions of the magnet east and 
w est of the normal position which form the record "of the mag- 
netic storm, cannot be at all times followed in both curves, but 
the periods of greater disturbance seem to have been simulta- 
neous. For examine, the commencement of the disturbance 
was well marked at August nd. 8h. loni, p.m. at Melbourne, 
which corresponds to iid. loh. 33m, a.m. G.M.T., whilst here 
[vide Mr. EiUs'.s letter in Natuke, vol. xxii. p. 361) it commenced 
at loh, 30m. a.m, ; then again the large deviation to the eastward 
noted in the Kev. S. J. Perry's letter in NATURE, which 
occurred here between X2d. iib. 30m. a.m, and I2h. 30m. 
p.ia, seems to have had its effect, os a movement of the needle 
at Melbourne to the westw'ard between 1 2d, 9h. 15m. p.m. and 
loh. 30m. p.m. The maximum deflection which exceeded the 
limits uf registration of the instrument, I estimate to have taken 
place at 10 p.m. The corresponding G.M. times for the above 
are I 2 d, uh. 38m, a,m„ I 2 h, S3m. p.m., and 12I1, 23m. p.m.; 
the maximum deflection recorded here seems to have been at 
t2h. 25m. p.m. 

The disturbed period may l)c considered to have died put at 
Kew at ml 8b. a.m. G.M.T,, and at Melbourne at about 


I4d. 7 h. fum.> but there is no very dijitmctlve movement which 
would enable us to fix this limit with accuracy. 

These interesting comparisons are extremely satisfactory, for 
it is but recently that the Goverament of Victoria was conrider- 
ing the advisability of discontinuing the system of photographic 
registration of the magnetometers at Mmlmurne, and consulted 
the Kew Committee upon the subject. 

A circular was accoraingly issued to the leading physicists of 
Europe, and their replies being almost unanimously in favour ot 
the continuance of the recording system, the Government erected 
a new magnetic observatory, and decid^ upon carryii^ on the 
wcMfk, 

Mr. Ellery has also forwarded a month’s curves for the purpose 
of assisting in the international comparison of magnetograms 
now being prosecuted by the Kew Committee. 

The preliminary results of their investigations have been 
already indicated by Prof. Adams in his recent speech at 
Swansea (Nature, voL xxii. p, 416). G. M, Whiptlb 
K ew Observatory, October 2 


Coral Reefs and Islands 

I HAVE been greatly interested in Mr. John Murray’s paper on 
coral reefs and islands published in Nature, vol. xxii. p. 351. 
I hope you will allow me space to draw scientific attention to the 
fact that as early as 2857 I published a paper on the Formation 
of the Peninsula and Keys of Florida {Am. ^our. vol. xxiii, p. 
46), in which I maintain that the theory of Darwin, although so 
beautifully (as I thought) explaining the phenomena of the 
Pacific reefs, wholly fails to exflain those of the Florida coast. 

In 1851 I spent the months of January and February on the 
Keys of Florida, assisting Pro®, Louis Agassiz in his investiga- 
tions on the growth of reefs and formation of keys in this region. 
An abstract of these investigations and their results was pubUshed 
in the Report of the United Stales Coast Survey for 1851, p. 
M^letseq.^ 

in this report Agassiz shows that the Keys and nearly the 
whole Peninsula of Florida have been formed by the growth of 
successive reefs, one beyond the other from north toward the 
.south. In my paper above alluded to, and also in my ‘‘Elements 
of Geology,^' p. 152, I state further, that the reefs of Florida, if 
we accept Darwin’^ theoiy, are entirely peculiar. For according 
to Darwin barrier-reefs are formed cnily by subsidence^ while on 
the Florida coast we have well-marked barriers with channels 
10-40 metres wide where there cannot be any subsidence, for 
continuous increase of land is inconsistent with subsidence, 
Again, according to Darwin barriers and atolls always show a 
loss oflandy only a small porl4oa of wMch is recovered by coral 
and wave agency ; while on the Florida coast, on the contrary, 
there has been a continuous growth of the T^ninsula by coral 
accretion, until a very large area, viz,, about 20,ocx> square miles, 
has been added. 

I have attributed the formation of successive reefs from north 
toward the south to the successive formation of the depth-condi- 
tion necessary for coral growth ; and this latter, in the absence 
of any evidence of clevatloj^ to the steady building up by sedi- 
mentary deposit, and extension southward, of a submarine bank 
within the deep curve of the Gulf Stream. The formation of 
barriers Instead of fringes on a coast which has certainly not 
subsided — for continuous land-growth negatives the idea of sub- 
sldcnce-“l attribute to the shallowness and muddiness of the 
bottom along this coast. Only at a distance of twenty to forty 
miles, where the depth of twenty fa’ horns is reached, and where, 
therefore, the bottom is no longer chafed by the waves, the con- 
ditions necessary for coral growth would be found, and here a 
line of reefa would be formed, limited on one side by the d^pldi 
and on the odicr by the muddiness of the water. 

In brief then, according to my vicu^ the Peninsula and Keys 
of Florida were formed by the co-operation of several a^nts 
1. The Gulf Stream building uj) and extending a subma&e bank 
within its loop. 2, Corals building snc(;essive barriers on the 
bank as the latter was pashed farther and farther southward. 
3 , Waves beating tlie reefs into lines of isUndfi. 4 , Dibris from 
the reefs and keys on the cue side and the already formed main- 
land on the other filling up the successive channels and convetHug 
them first into swamps axld finally into dry land. 

Whether this view is true in all its parts or not, there can be 

* This report has been recently publuhed in full one of the uMiaain 
of the Harvard Museum of Comparative Anatomy, hut 1 have not yet 
ceea it. 
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no doubt tbAt the tionthern coast of Florida affords exceptional 
advantage^ for the successful sttidy of the formation or coral 
itefs, Joseph LeCokte 

Berkel^, Callfomia, September 18^ 


Geological Climates 

The dilemma into which Dr. Houghton - thrusts the rigid 
uniformitarian school is one which was enlarged upon some 
years since, when reef-building corals were asserted, upon the 
evidence afforded by fossils, to have existed during the Miocene 
and Oligocene ages In seas where Tasmania now exists in the 
south and HampShire in the north, lliere are no instances of 
large nrasses of reef -building corals in corresponding latitudes at 
the present 6 ^, and the range of these surface-living, high- 
temperature-requiring xoophytes is vrell known, 

Uniformitadans may take comfort, however, and slip under 
the horns which Dr. Houghton so ably presents for their trans- 
hxment. Where 1 now write, on the Bagshot sands and gravels 
of Coopeds Hill, facing the cold north with a touch of the east, 
there is a patch of bamboo canes in full leaf. Tliey were in 
fidl leaf at this time last year. The plant survived out of doors 
the extreme frost and fogs of last winter and other evidences of 
a temperate climate, and it has been in beautiful leal all this 
summer. 

Now everybody knows that in torrid India the bamboo grows. 
Therefore if the paJasontologist of the year a. i>. 18800 shouhl 
dig up the Cooper's HIU stalks and leaves, and should have the 
opportunity of examining in some future Kew the bamboos of 
the hot parts of the earth, be would logically, geologically, 
palicontoiogically, but somehow unreasonably, come to the con- 
clusion that Cooper *s Hill and India enjoyed corresponding and 
intensely tropic^ climates in 1880, during the geological age 
when the earth's polar axis was certainly inclined nearly 23J® to 
the plane of the ecliptic. P. Martin Duncan 

Royal Engineering College, Cooper’s HUI, Staines, October 9 


The Vang-tse, the Yellow River, and the Pei-ho 


I HAVE been much interested in the paper on the above rivers, 
published in Nature, vol. xxii, p. 486. To the extent of the 
writer's personal obiservations the calculations appear to have 
been careful and accurate, and as near the truth as the observa- 
vations of a single year are likely to be. A reference to Sir 
Charles Hartley's observations of the Danube, extending over 
ten years, shows that the mean maximum discharge of that river 
for one year exceeded the minimum by 3 to i. 

It is however to the use of one observation of the Yellow River 
tnade in 1792 by Sir Geo. Staunton that I feel compelled to 
enter a protest, firstly, because one observation is misleading in 
drawing general inferences, and, secondly, is especially to be 
suspected when it is at variance with other wcU authenticated 
examples. 

According to the writer of the paper, the mean di.scharge of 
the Vang-tse is 770,397 cubic feet per second, carrying to the 
sea 6,428,800,000 cubic feet of sediment per year, but the Yellow 
River having only a mmn discharge of 116,000 cubic feet per 
second delivers, according to Sir George Staunton, x 7, 520,000,000 
cubic feet of sediment per year into the Gulf of Pe-Chili, With 
Dominie Sampson we may well exclaim ** prodigious I ” It has 
struck me as an explanation of this anomaly that Sir George 
Staunton probably measured the deposit from the gallon and 
three-quarters” of the Yellow River water as wet nnta. 

If So this will at once account for the excessive amount of it. 
The deport of Nile mud In the reservoirs of the Cairo w-ater- 
wotks often amounts to t inch in 10 feet of water, ^ or Tiir part 
of the bulk. Dr, Detheby's analyses show that in August the 
proportion by weight of sediment (dried) being tbe maximum of 
the year, in Nile water is -rju* i thus taking the specific gravity 
of the dry mud at I’p, the measureimeat or the wet deposit by 
bulk exceeds the dry about id| times. 

If the 80 grains to the pint of the Yellow River water be 
dlvidejd by loj^ we arrive at between 7 ktid 8 grains per pint of I 
dry s^iment, corresponding closely with the proportion given 
by the writer for the Pet-ho and Vang-tse. 

I would also point out that the discharge of the River Plate 
as giv^ in the table is not the mean, has not yet been 
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asceiti^ed, but the veather Still another little error, 
for which the writer is in no way responsible, being a quotation 
from Huxley's Physiography.'^ The discharge of sediment by 
the Thames is a calculation by Prof. Geikie on an hypothesis^ not 
on observation ; and instead of 1,865,000 should lie 18,650,000 
— this printer’s error has been copied from Geikle's original 
paper by writer after writer without discovery. 

I should feel obliged if the wTiter would explain why the 
surface-current of the Yang-tse and Pci-ho should vary so in 
velocity with the same average depth of water. It seems 
anomalous. T. Mellarii Keade 

Biundellsands, Liverpool 


Miller's Elements of Chemistry — Part III. Organic 
Chemistry 

In his notice of the new edition of this w-ork, by Mr, Groves 
and mjwelf, which appears in Nature, vol. xxii. p. 530, Mr. 
Muir refers to an obvious omission at p. 933. May I request 
those who possess the book to insert at the top of the page the 
words “ Probably, however, the most weighty objection that can 
be raised to the ”... Although in the revise, by some strange 
mischance this line has been dropped in printing off. 

Henry E. Armstrong 


Swiss ChMets 

TueNTICAl suggestions to those of Mr. George Ilcuslow with 
regard to the connection in descent of modern Swiss chalets with 
ancient pile lake-dwellings will be found expressed in Dr. ]. J. 
Wild's “ At Anchor” (Marcus Ward and Co.), p, 106, and with 
some detail in my “Notes by a Naturalist on the 
(Macmillan and Co.), p, 399. Dr. Wild, who is a native of 
.Switrerland, and I arrived at the same conclusions independently, 
as wc only found out on reading one anoth:*r's books, from the 
study of tbe modern i)ilc dwellings of the Malay Archipelago 
daring the voyage of the Challenger^ and wc both amongst other 
conclusions identified the 1 alcony of the chfilet w ith the ancient 
platform, as does Mr. Henslow. If. N. MosEtEV 

New University Club, St. Janies Street, S.W, 


Spectre of the Brocken at Home 

Having occasion ten days ago to go into my garden about 
half past ten o'clock at night 1 found there w'as a thick while 
fog, through which, however, a star could be seen here and 
there, I had an ordinary bedroom candlestick in my hand with 
the candle lighted, in order to find the object I wanted. To my 
great surprise I found that the lighted candle projected a fantastic 
image of myself on the fog, the .shadow licing about twelve feet 
high, and of an oddly distorted character, just as the s^>ectre of 
the Brocken is said to be. It is of course usual on going into 
the open air to use a lantern with a solid back for any light that 
may be wanted, and with this, of course, such a shadow would 
not be seen ; but in this charmingly froggy valley of the Thames, 
and in these days of “Physics vMthout Apparatus,” the effect I 
saw can probably be seen only loo often. May not the gigantic 
Spirits of the Ossianic heroe.«, whose form is composed of mist, 
through which the stars can be seen, be derived from the fantastic 
images thrown upon the mountain fogs from the camp fire.s of 
the ancient Gaels ? In a land where mists abound a superstitious 
people might very readily come to consider a mocking cloud- 
spectre to be supernatural, though it was really their own image 
magnified. If it be true that In our earlier stages of develop- 
ment we resemble more nearly the past forms of life and thought, 
I may mention in this connection that, thinking to amuse a little 
child of three, I threw a magnified shadow of her on the w all 
with a canrlle, and then, by moving it in the usual way, made the 
figure suddenly .small. Instead of the changing shadow giving 
the idcnsure intended, the child was terrified, as the warriors of 
Morvcti may have been when they saw their shadows on tlte 
clouds. J, iNNEs Rogers 

Putney, October 8 


Ice under Pressure 

There U a point in Dr. Carnelley's letter (Nature, vol. xxii. 
p. 43S) which I have been hoping to see cleared up by sub- 
sequent lettcra. He says, “In order to convert a solid into a 
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tnMst be cer^aiii point/’ arid on 

cxpcJ^lmeiita with Ice, im^Iyinff that ice is in 
this t^tSsct a typical substatce. Now our text*w)oks speak of 
ifiJbkyiWur or watef in and melting as exceptional. 

Forlasthnce, Vxot BalTOir Stewart says p. 89) *• 

i''(6nhatancc lii congelation, its melting- point is lowered 

by pressure, but if i substance, contracts in congelation, its 
meUing-point. is raised by pressure/’ And {p< 91); ^'Bunsen 
found Biat the melting-points of paraffin and spermaceti, both 
of which cq^wet when freezing, were raised by the application 
of pressure. 

Dothenew results tend to overthrow the gencraliy received 
opinions on the subject? or is there some way of reconciUng 
these seeming coulradictipns ? 

1 have more interest in these matters than knowledge of them, 
and must apologise if I am asking a question which I ought to 
have been alie to answt^r. C. A. M. 

' October 2 

Mr. Haddon’s Marine- Zoology Clasa 

Owing to misconceptions which have arisen from the notice 
in Nature, vol. itxii. p. 517, relative to my marine r oology 
class, I should like to state lliat this class was formed solely for 
the purpose of the practical study of marine zoology, and without 
any idea of founding a zoological station. 1 would also like to 
tat;e l^is opporlUJUty of acknowledging my great indebtedness 
to IVdf. Dohrn’s magnificent institution at Naples, 

/Zoological Museum, Cambridge AtFRED C. Haduon 


I»andsllp8 

1 itEAD with great IntereHt the article on landslips in Nautire, 
vol. xxU. p. 5<!>5v It is no doubt familiar to many that the salt 
districts of Cheshire, in the neighbourhoods of Northwich and 
Winsford, are subject to landslii^s of a peculiar kind. The beds 
iof rock salt occupying the Jmsition of the Trlaasic salt lakes are 
the centre of an extensive underground drainage* The fresh 
water on reaching the salt proceeds to dissolve it and becomes 
brine. This brine is pumped up and maDufactureti into W'hlte 
salt. As the fresh water keeps constantly dis.soIvirtg and eating 
away the solid «a)t, the superincui^^bent earths keep sinking, 
and on the surface ^ep fwjrows, like the dried beds of rivers, 
mark the course of the underground waters. At times enormous 
mat'Ses of earth sink bodily, leaving cavities of a funnel shape. 
A short time since a mass of at least 60,000 tons ^of e^th 
suddenly, disappeared. When these subsidences are near Viv^ 
they become filled uith w'ater, and lakes oyer loo acres 
in extent Imve been formed* AUhou^, houeefi are not over- 
whelmed they are very, frequently destroyedi and .this deriructlon 
of pniperty it so serious that the sqflorers are now about to 
appeal to rurUament for assistance. 

) The dUtriet of the salt •manufacture presents phenomena bolh 
Curiou)3 and intcresiuig^ and is well worth visiting. A fOrl: 
flight «gf> rile whole of the water in one of these subiddences of 
om five ojcrea Jn ^extent diisappeared/ leaving a chasm or abyss 
jn many places forty or fifty feet deep. The action of water on 
soluble rocks can l?e seen here in great i^erfectiom 

Brookfield House, Northwich Thos, Ward 


LIQUBFACTION OF OZONE 

AT a recent of the French Academy, MM. 

}jaut(d'cmll0 ainclftappais announced that theyhad 
liquefied ozone. These chemists have been able to 
ozonise 6xygen to a greatet extent thaii has hithetto 
been done, by passing the silent discharge , tljrough the 
oxygen at a low temperature. The tube conta^ing 
oxygen was immersed in liquid methylic chloride,' wl«cn| 
boiU at -23‘'* After being submitted to the electric 
discharge for fifteen minutes at this temperature, the 
oxygen was conducted into the capillary tube of a 
Cailletet’s apparatus, the temperature of which was 
maintained at, *23® / .i / . " 

After a few strokes of the pump the gas in thh tube 
appearccl azure blue ; as pressure increased the depth of 
colour likewise increased, until uhder it pressure of several 


atmb^ewb the* difeiintihed Oxygen appeared dark 
blue. The j^dssure urits vlncreused to rimety-five atmo- 
spheres, ana Was then suddenly removed, wbereupoh A 
mist, indicating liquefaction, appeared in the capillary 
tube. 

The stability of /a mixture of Oxygen and ozone rich in 
ozooo appears (o be chiefly depeiu&nt pn the tempera- 
ture. If such a mixture be rapidly corfipressed at Ordi- 
nary temperatures, a considerable amount of heal Is 
evolved and the gas explodes. 

Ozone, say M M. HautefeuiMe and 'Chappui s, is riior^ore 
to be placed in the category of explosive goaes. / 

' Berthelot has shown mat the transformation of oxygen 
into orOne is attended with absorption of heat : ^ the 
stability of products of endothermic reactions is a* a 
rule increaisea by decreasing temperature. 

Ozone is much more easify liquefied than" okygl^h ; the 
latter must be compressed under 3O0 atmospheres at 
about the temperature of —2^® h^ore sudden removal 
of pressure succeeds in producing iiquefactiofi. 

We have thus the existence through a large range of 
temperature and pressure of two allotropic forms of the 
same element ; each with distinctly marked chemical 
and physical properties. We know that the molecule of 
oxygen has a simpler structure than that of ozone ; the 
substance of simpler molecular structure is capable of 
existing through a much more extended range of tem- 
perature and pressure than that of more Complex struc- 
ture. Under special physical conditions it seems possible 
that new allotropic modifications of various elements 
might be produced. 

The marked differences in colour^ and iti temperature 
of liquefaction, between oxygen and ozone^ furnish 
another illustration of the close connection which exists 
between the “ chemical structure ” and physical properties 
of 'Substances; a different ‘‘linking,’* even of similar 
atoms, being evidently associated with distinctly different 
physical properties. 

MM. Hautefeuille and Chappuis will dodbtloas soon be 
able to furnish more details of the properties of this 
most interesting substance, liquid ozone. M* M. P. M, 


THE UNIVERSITY OF NEW ZEALANB 
'T'HE University of New Zealand, with whic 4 
* 1874* the University of Otago has been amliated, 

has, we are glad to find, a^pted a quite modem schedule 
of subjects for its degree of B. A. 

The sulyects of examination for the B.A. degree^ are r— ^ 
I. Greek language and Liferatute. 2. Latin I-angUage 
and Literatnfe* ^/English Langu^e and Htemtore. 4. 
Modem lAnguages and,lOt|j^ 


and Political Econ6my» 6. Jurisptioid^cd apd 
tional History. 7* MathemMic^^ S. Tbysicil Sqi'e^ 
any two of the fbllowiog btinches ; {a} Sound and Lijm^ 
( 6 ) Heat and Radiant fieat> (c) Electricity and 
la). Astronomy and Meteorology. 9. Chemistry, xo, 
Natural Science, any one of the follo^ng branhfies ; («) 
Geology and Miroeialt^, (^) Zoology, (r> Anatomy and 
Physiolt^y, {A) Botany; ’ 1 1 . Mental Science. Noeandl- 
d^e shau be approved by the esraminefs unless show a 

competent knowledge Of at least five of the above snbjbcts 
of exaitiination,' of witich two must bel*atiiv ahtf Mathe* 
matics. The examination may be pasai^ in 
Either two or three sut^j^ct^ oif exa^h^iohj OOfe of 
which muft he either Latin or niathethatlOs, pall 
stitute rifie first-aection, whichmay ^e taken 
rib second or any aubseqaent year, ah^ > 
subjects ^11 constimto theseoQhdisectiohr^^ 
taken at the end of ttho third or any anbeequenit .year * 
or. at rim optioii 0# the candidate^ all the subjects 
taken together at the end of the third or any snbs^uwt 
year. /'-/v'/: /'. 

In this curriculum the physi<»r«nd iiatnrS 
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tt kftve a letir «hai)e;iaUotted to them^and the sapue 
u also tbe «aifi la courses for tbc senior schotarsblf s 
luidtlKniours^which latter cannot be competed for i^tii 
the of one year after the candidate takes his 
degree. A Bachelor of Arts obtaining honours can have 
hiS; M.A. degree without special examination; all others 
hai^ fo pass an M/A. examination. 

It is probable that for some time to come there will be 
groat differences of opinion as to how the natural sciences 
^ould be taught and examined in in our universities, 
Semne incline to limit the courses in botany and soology, 
and to require a good sound knowledge of the prescribed 
work ; others imagine that the effect of limiting a course 
is to produce a specialist whichr they argue, is to spoils 
student ; but the, mean appears to us to be not $o hard to 
find. A sound general knowledge of development and of 
physiology might certainly be demanded of all students, 
and the Held of biology being too large for any human 
being to work ovetj the student might, as to details of 
structure, &c., be limited to the study of some defined 
class. It is in this direction evidently that Prof Hutton 
has framed the schedule of roology and botany, a 
schedule which, while we acknowledge it to be excellent 
from a general point of view, is, we are ffrmly persuaded, 
longer £md more profound tlian is expedient in a new 
country, where the teaching power is not great. We are 
fully aware that there is a tendency in clasbical and 
mathematical teachers to believe that the study of natural 
science is something quite easy ; but those able to judge 
have long agreed that not only does this study call for all 
the best talents, but that the student too often approaches 
it long after the impressionable period of his life : a little 
iatin, perhaps less Greek, a schoolboy knows ; arithmetic, 
algebra, and geometry he is fairly familiar with ; but the 
natural sciences and the how he lives, moves, and has his 
being, of these he is fain to exclaim,. But who are ye ? 
The professors of natural science must bide their time; 
it is no doubt coming, for biology is now somewhat 
Caught in our schools, and may be will be taught on the 
mother's knee ; but in the meanwhile let them not exact 
Coo mudh from candidates for B* A, degrees or honours ; 
let Uiem progress surely, even though they be accused of 
progressing slowly. As to the New Zealand University, 
weuah|iU follow its progress with pleasure, and trust it 
may .soon fulfil the great expectations that we have of it. 


DOCTORED WmES ^ 

T he French Goyernment have just passed a most 
s^tary measure^ which will haye for effect the 
diminutiDn, 4f not the complete suppression, of the pro- 
lOess known as pi4^ge, now become an almost constant 
custom through ntost of the wine districts of France, and 
which, from laving at first beep performed on a very 
moderate scale, has lately enormously increased^ till it 
has developed into a crying abuse. The Pldt^^ge is 
carried oh during the fermentation, and consists in merely 
sprinkling the grapes, as successive baskets of them are 
emptied into the fermentation vats, with plaster of Paris 
rt*calcmm , sulphate (F rench pI4(r^)^ mineralogically 

kttoto as gypswp, or selenite, in fine powder. Now the 
grape-juicc contains several salts of potash, among 
which the most abundant are the tartrate and bi-tartrate, 
andfthesc decompose when placed in contact with the 
calcium sulphate^ forming calcium tartrajte— an insoluble 
saUrHand potassium sulphate^ 

.In the case of potassium bi-tdrtrate, potassium bi-sul- 
phate is forn^d. Now besides the salts of potash above 
xiimied,j the juioe of the a 

ttitw^geimus fern prlaetpte ^dan astnngent prm- I 

apla^o whidi latter new re^^ much of tiiair 

harshness— and also a red coiouringrmatter, with which 
the astringent principle U intimat^y , associated The 
fermentation sphts up the grape-sugar, as it is well 


known, into carbonic acid, which escapes with cfTcrves- 
cence, and alcohol, which remains disi^lved. In pure 
undoctored wines, in proportion to the development of 
alcoholic strength, and as the wine by teds to 
become ihore acid, potassium bi-tartrate separates as a 
crystihihe .precipitate, forming the chief coe^ituent of 
the deppsk m the casks known as or, when it^orxns 
in bottled wines, as the 

Now the astringent principle which in the red grape Is, 
as we have explained, intimately combined with the 
colouring-matter, seems to be held more or less in solu- 
tion by the tartrates, and as these subside with age the 
wine grows less harsh, losing at the same time muqh of 
its colour, and is said to ripen or grow mellow. As the 
astringent principle however disappears, the wine, if it 
be one of the weaker French wines, tends to run to the 
acetous fermentation, and this is why wc frequently find 
a wine become sour and unpalatable shortly after it has 
mellowed with age and arrived at its maximum of perfec- 
tion. Many a bin of valuable claret or Burgundy has 
thus suddenly surprised and disappointed its possessor, 
changing in the short space of a few months from fine 
mellow wine to undrinkable vinegar. 

Now, as stated above, calcium sulphate {pldtre) 
decomposes the potassium tartrates, and by withdraw- 
ing them and substituting the potassium sulphate, 
tends to prevent much of the colouring and astringent 
matter from passing into solution, so that this so-omed 
pldtrage is nothing more than a means employed by 
the Bordelais and Burgundians for giving to tbeir wines 
a fictitious effect of age, and they naturally defend a prac- 
tice which enables them to bring their wines sooner into 
the market, economising their outlay in casks, and diminish- 
ing the chances of loss entailed by keeping a large stock 
of wine on hand. F urther the process lends itself to fraud, 
peipitting the wine merchants of Bordeaux and Bur- 
gundy to import the strong harsh wines of, the north of 
Spain and the south-east of France, which, when blended 
with tlie small, poorer wines , of the hill-districts of their 
own country, and then being pidtrh (that is agitated 
with powdered calcium sulphate), become mild and port- 
able. Thousands of hogsheads of wines thus blended 
and doctored are annually sold, and too often at, the high 
rates commanded by pure vintage wines. Under the 

C rovisions of the new act no wine is allowed to be 
rougbt into commerce if it contains over two grapmes 
of potassium sulphate per litre. Even this propoi;tion is 
too large, //d/n?^4r should be entirely prohibited; but 
when wo consider that wines are now often sold with 
five or six grammes of this salt to the litre, it was time 
indeed that some measures should be takem The 
merchants defend themselves on the basis of the prapice 
being innocuous, and that while it promotes the keei[>ing 
qualities of the wine, even four gramm^es of potassium 
sulphate could do no harm. It is the greatest possible 
mistake to fancy that pldtrage makes wine keep ; no 
the contrary, it withdraws from it the astringent principle, 
a most potent means of its preservation. For a Bordeaux 
merchant to contend that forty grains 'of potassium sul- 
phate to the pint of wine is not or cannot be unwholesom^i 
IS a thesis which may be agreeable to his pocket, but 
certainly ought to be discouraged, for, to say the least, it 
would surely be prejudicial to the stomachs of delicate or 
dyspeptic consumers. Not very many years since a case 
occurred of actual death by poisoning from the admini- 
stration of a comparatively small dose of potassium sul- 
phate, and this salt is well known in medicine as a 
drastic and dangerous purgative. We should thmi be 
most sincerely grateful to the French Minister of Xom- 
merce for the prudent forethought with which he has 
protected the consumers of Frcn^ wines from h practice 
which had grown into a crying abuse, and for gmng us 
one more guarantee for the purity of tlwa© wines, justly 
ranked as the most esteemed that the world produces. 
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MULTIPLE SPECTRA^ 

ni. 

X HAVE endeavoured to show in the previous articles 
that there arc many foots which justify the conclusion 
that the same elementary substance in a state of purity 
can under different conditions give us spectra different |n 
kind. To those spectra to which special reference is now 
made the names of lined and fluted have been given to | 
mark their chief point of difference, which is that in 
lined spectra we oeal with lines distributed irregularly 
over the spectrum ; while in fluted spectra we deal Avith 
rythmical systems. 

This vvas the first point, and I showed that the idea was 
suggested that the lined and fluted spectra, though pro- 
dvic^ by the same substance, were produced by that 
substance in a different molecular condition. 

I have pointed out that both in lined and fluted spectra 
taken separately there was evidence of still further com- 
plication, that is, that a complete lined spectrum of a 
substance and a complete fluted spectrum of a substance, 
was the result of the vibration not of one kind of molecule 
only, but probably of several. 

So that in this view we have to imagine a series, in 
some cases a long series, of molecular simplifications 
brought about by the action of heat, and ascribe the 
spectral changes to these simplifications, 

To understand my 'contention, and one objection which 
has been taken to U, in the clearest way, let us suppose 
that there is a substance which gives us, under different 
conditions, three spectra, which we will term and c, 
My view is that these spectra are produced by three 
distinct molecular groupings brought about by successive 
dissociations. On the other hand, it is objected that they 
aw produced b)'' one and the same molecule struck, as a 
bdl might be struck, in different umys by the heat waves 
or the electric current passing among the molecules. 

In my memoir entitled ^^Discussion of the Working 



** I was careful at the very commencement of this paper to 
point out that the conclusions I have advanced are based 
upon the analogies furnished by those bodies which, by 
common consent and beyond cavil and discussion, are 
compound bodies. Indeed, had 1 not been careful to 
urge this point, the remark might have been made that 
the various changes in the spectra to which I shall draw 
attention are not the results of successive dissociations, 
but are effects due to putting the same mass into different 
kinds of vibration or of producing the vibration in dif- 
ferent ways. Thus the many high notes, both true and 
false, which can be produced out of a bell with or without 
its fundamental one, might have been put forward as 
analogous with those spectral lines which are produced 
at ditterent degrees of temperature with or without the 
line, due to each substance when vibrating visibly mth 
the lowest temperature. To this argument, however, if 
it it were brought forward, the reply would be that it 
proves too much. If it demonstrates that the h hydrogen 
line in the sun is produced by the same molecular group- 
ing of hydrogen as that which gives us two green lines 
only when the weakest possible spark is taken in hydro- 
gen inclosed in a large glass globe, it also proves that 
calcium is identical with its salts. For we can get the 
.spectrum of any of the salts alone without its common 
base, calcium, as wc can get the green lines of hydrogen 
without the red one. 

“ I submit, therefore, that the argument founded on the 
over-notes of a sounding body, such as a bell, cannot be 
urged by any one who believes in the existence of any 
compound bodies at all, because there is no spectroscopic 
break between acknowledged compounds and the sup- 
postsd elementary bodies. The spectroscopic difference* 

‘ Continued from p. 31*. 


between calcium itself at different temperatures is, as 1 
shall show, as great as when we pass from known com- 
pounds of calcium to calcium itself. There is a perfect 
continuity of phenomena from one end of the scale of 
temperature to the other.” 

Kot only is what may be termed the bell hypothesis 
opposed to the law of continuity, as I endeavoured to 
show in the last paragraphs quoted, but it appears never 
to have struck the objectors that it is also opposed to 
tite theory of exchanges as it is generally enunciated, 
on which the whole of our supposed knowledge of 
extra-terrestrial matter depends. It vapours, when rela- 
tively cool, do not absorb the same wave-lengths which 
they give out when relatively hot, what becomes of some 
of the most noted exploits of our nineteenth-century 
science ? 

Take the case of sodium. Three distinct spectra have 
been mapped for it. There is first the yellow line seen 
in a Bunsen flame, then the green line seen alone in 
a vacuum tube when the vapour is illuminated by an 
electric glow, and again there is the fluted absorption 
spectrum, without any lines, seen when sodium is gently 
heated in hydrogen m a glass tube. If we have here 
the same molecule agitated in different ways, I ask which 
is the true spectrum of sodium ? And what right have 
we to say that sodium exists in the sun because the 
yellow line is represented ? Why do we not rather say 
that sodium does not exist in the sun because the fluted 
spectrum is not represented. 

It is not necessary to enlarge upon this point because 
the difficulty in which the theory of exchanges is thus 
landed is obvious, while, if we acknowledge different 
molecular groupings in the vapours of the same chemical 
substance, and apply the theory of exchanges to each 
jiroupinj^^ then the teachings of that theory become more 
numerous and important than before. 

It is of course of the highest importance to see 
whether there is any experimentHm any mode of 

inquiry— by which the theory can be settled one way or 
the other. 

1 submit that the results of experiments based on the 
following considerations ought to be accepted as throwing 
light on the question. 

1. At different temperatures the brilliancy of the spectral 
lines of the same substances as ordinarily observed 
changes enormously. See if these changes can be pro- 
duced at the same temf>craturc by employing those experi- 
mental conditions which will be most likely to bring about 
different molecular conditions if such exist. 

2. At a low temperature some substances give us few lines 
while at a high one they give us many. Vapours, there- 
fore, already glowing with few lines at a low temperature^ 
say in a flame, should give us all their lines when the 
vapour is suddenly subjected to a high one, say by the 
passage of a high tension spark. On the bell hypothesis 
the spectrum should change with the mode of striking. 
On the dissociation hypothesis this should only happen 
for the lines of those molecular groupings which arc from 
other considerations held to be more simple. If the flame 
has brought the substance to its lowest state, the passage 
of the most powerful spark should not cause the flame 
spectrum to vary. 

Now what are the “other considerations” above re- 
ferred to ? This necessitates a slight digression* 

In the PhiL Trans, for 1873^ I gave an historical 
account, showing how, when a light source such as a spark 
or an electric arc is made to throw its image on the sUt of a 
spectroscope, the lines had been seen of different lengthy 
and I also showed by means of photographs how very 
definite these phenomena were. It was afterwards 
monstrated that for equal temperatures chemical com- 
bination or mechanics mkture gradually reduced the 

* EAii, Ttutu.f * 873 , p. »$ 4 * 
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Spectrum by subtracting the shortest lines, and leaving 
onty the long ones. 

On the hypothesis that the elements were truly elc* 
raentary, the explanation generally given and accepted 
was that the short lines were produced by a more complex 
vibration imparted to the *‘atom in the region of greatest 
electrical excitement, and that these vibrations were 
obliterated, or prevented from arising, by cooling or 
admixture with dissimilar ‘‘atoms.” 

Subsequent work, however, has shown' that of these 
short lines ^ome arc common to two or more spectra. 
These lines I have called basic. Among the short lines, 
then, we have some which are basic, and some which are 
not. 

The different behaviour of these basic lines seemed, 
therefore, to suggest twt all 0/ the short linH of 
spectra werc^ in reality , true products of high temperature. 

That some would be thus produced and would therefore 
be common to tffo or more spectra we could understand 
by appealing to Newton's rule; “Causas rerum natu- 
rmium non plures admitti debere quam quse et ver® sint 
et carum phaenomenis explicandis sufheiant,'' and imagine 
ing a higher dissociation. It became, however, necessary 
to see if the others would also be accounted for, 

Now if not all bat only some of the short lines are 
products of high temperature, we are bound to think that 
the others are remnants of the spectra of those molecular 
groupings first to disappear on the application of heat 

At any particular heat-level, then, some of the short 
lines may be due to the vibrations of molecular groupings 
produced with difficulty by the temperature employed, 
while others may represent the fading out of the vibrations 
of other molecular Roupings produced on the first appli- 
cation of the heat. 

In the line of reasoning which I advanced a year ago," 
both these results are anticipated, and are easily explained. 
Slightly varying Fig. 2 of that paper, we may imagine 
furnace A to represent the temperature of the jar spark, 
B that of the Bunsen burner, and C a temperature lower 
than that of the Bunsen burner (Fig. 1). 



Fig. I.— a. Highest Umpefaiure, C Lowest temperatwro. 


Then in the light of the paper the lines ^and^ would be 
truly produced by the action of the highest temperature, c 
would be short and might be basic, while of the lineo h 
and ntf m would be short and could not be basic, because 
it is a remnant of the spectrum of a lower temperature. 

So much then by way of explanation ; it is clear that to 
make this reasoning valid we must show that the spark, 
or better still the arc, provides us with a summation of 
the spectra of various molecular groupings into which the 
solid metal which toe use as poles is successively broken up 
by the action of heat 

We are not limited to solid metals ; we may use their 
^ a V • ** ahown in the paper before referred 

to that m very many cases the spectrum is one much 
less rich in Imes^ 

• work has followed two distinct lines. 

I shall refer somewhat in detaU to the results obtained 
^ong each. The first relates to the extraordinary and 
oeautxAn phenomena and changes observed in the spectra 

^ /W. Yol xxviih p. zw. 9 N.S vol jtxviii. p. 

3 P/tii. Trwu., 1873. p/»58. 


of vapours of the elementary bodies when volatilised at 
different temperatures in vacuum tubes. Many of the 
lines thus seen alone and of surpassing brilliancy, are 
those seen as short and faint in ordinary methods of 
observation, and the circumstances under which they are 
seen suggest, if we again apply Newton’s rule, that many 
of them are produced by complex molecules. 

In this case the appeal lies to the phenomena produced 
when organic bodies arc distilled at varying tempera- 
tures j the simplest bodies in homologous series are those 
volatilised at the lowest temperatures ; so that on sub- 
jecting a mixture of two or more liquids to distillation, at 
the beginning a large proportion of the more volatile body 
comes over, and so on. 

The novelty of the method consists in the use of the 
luminous electric current as an explorer and not as an 
agent for the supply of the vapours under examination ; 
that is to say, the vapours are first produced by an exter- 
nal source of heat, and are then rendered luminous by 
the passage of the current. The length and bore of the 
tube therefore control the phenomena to a certain extent. 

A form of apparatus which I have found to answer 
very well is shown in the accompanying woodcut (Fig. 2). 

A is the tube or retort containing the metal experi- 
mented on in its lower extremity, and having a platinum 
wire sealed into it at a distance of about two inches from 
the lower end, the other end being drawn out and con- 
nected by a mercury joint to an jordinary Geissler tube, 
which is connected by another mercury joint to the 
Sprcngel pump c. 

Another form of tube which I have used is prepared 
by inserting two platinum poles into a piece of combus- 
tion tubing sealed at one end, and after inserting the 
metal to be experimented on, drawing out the glass 
between the platinums to a capillary tube. 

I have also tried inserting the platinum pole at the end 
of the retort, so that the spark passes from the surface of 
the metal, but this arrangement did not answer at all. 

Some other modifications have been tried, but the first 
form I have described is that which I have found to 
answer best, so far as the trials have yet gone. 

D is the spectroscope. 

E is the lens used for focussing the image of the Geissler 
tube on the slit. 

F is the spirit lamp for heating the retort. 

H is the battery, 

K and L are the wires connected with the coil. 

In the second cut (Fig. 3) the method of observing the 
spectrum of the vapours close to the surface of the metal 
is indicated ; the same letters apply, v>* being, however, in 
this case a direct-vision spectroscope, which was some- 
times employed for convenience. 

For determining the exact positions of the lines in the 
spectrum of the vapour in any part of the retort, a larger 
spectroscope, with its illuminated scale, was used in the 
place of the direct-vision spectroscope. 

The secondary wires of the coil were connected, one 
with the pole in the upper bulb at B, and the other with 
the platinum at A. 

B is an ordinary Geissler tube with two bulbs separated 
by a capillary tube. The great advantage of this arrange- 
ment is that this capillary portion can be^ used for ascer- 
taining what gases or vapours are carried over by the 

B without any interference with the retort, both wires 
_ connected with the Geissler tube. If, for exauipJe, 
wc are working with sodium which contains an impurity 
of hydrocarbon, the moment at which it begins or ceases 
to come off can be found by examining the spectrum of 
this capilia^ tube. 

I now give an account of the phenomena observed 
when we were working with sodium, in order to show the 
kind of phenomena and the changes observed. 

After a vacuum has been obtained the retort is heated 
gradually. The pump almost immediately stops clicking, 




tmd in a becomes of hydrogen. The 

«pe<»tm of the capillary theft shows the hydrogen lines 
hiteiioely bright* After sotfte time the gas conies o^Tiar 
lessifveelyj and an approach to a vacuum is again ob- 
tained * Another phenomenon now begins to show itselT : 
on ipiaeshtg the cuTrent a yellow glow is seen, which 
gradually fills the whole space between the pole in .the 
retort andithft metal ; its spectrum consists of the lines of 
hyibogmiand the yellow line of sodhixn, the red and 
greeft ftttetoeiftg both absent until the experiment^ has gone 
on^eome time. 

AS 'the distilkition goes on^ the yellow glow increases in 
biiUiancy; and extends to a greater distance above the 
pole^ and the red and green lines presently maltc their 
appearance as very faiiit liiwfcs. 

The upper botmdary of the ^llow is iquite shaipt 4he 
linos ana fiuted spectnim of h^rogen^p]^)dng it. , 

After the yellow glow^lvlttg vap^^ <‘dom^,vm ; 

attack the glass) has be«hi:Visl& for some time; ^ \ 

is stopped and the mttal he^ud 
passkig the current a 


brllhaiftilkofigfOM jvsmour b seen underlying the' 
one/and coimceted iitrii!h it by a sap-g»eeft^vapour, ' ^ 
spectrathen’vhwbkinthc tube srt: the same^^^ 

L«af*grc*n . tOreen siid red lines of sodium and C of 
<bydmgttn $ D ahsi^ 

Sap-green ... ... Oieen^ red/and yellow sodium ^1^^ 
equsl briUiancyand C of Iwdroflwn. 

YeUow D alone and C. 

Blui&h-green ... Cand.F and 

To observe the green sodium line alone it is nscossary 
to point the direct*vision spectroscrope just above the 
surface of the metal where the green is strongest. Jt Is 
ahm necessary to guard against internal refiections from 
the glass, as this may sometimes cause the D line to be 
seen^^ refiettion firom the surface. 

, Thi^imethod pf inqidry bas^b^iKn; tried also with potas- 
siomi and iimae iHheK and (with metallic 

. 

. potassium and calobm amfet the same^version 
I i(f piianoia8na, .ih«.;elinws8n^ potassittm being 
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seen without the red ; while in the case of calcium the 
blue line alone was seen. 

The fact that in these experiments we get, as before 
mentioned, vapours which at one and the same time 
exhibit different colours and different spectra at different 
levels in the tube, at once suggests the phenomena of 
fractional distillation. 

It is also suggested, as a result of ihe nppHcation of 
this new method, that in the case of a considerable 
number of chemical substances not only the line spectnim 
is compound in its origin, as I suggested many years ago, 
but that a large number of the lines is due to molecular 
groupings of considerable complexity, which can be 
kept out of the reaction by carefbl low temperature 
distillation. 

So much then for one method. Now for the other. 

In this I have attempted to gain new evidence in the 
required direction by adopting a method of work With a 
spaiic and a Bunsen ftamcj Which Col. Donnelly suggested 
i should use with a spark and an electric arc. This com 


sists in volatilising those substances which give us ikine 
spectra in a Bunsen flame and passing a strong spark 
through the flame, first during the process yolaXuisa- 
tion, and then after the temperature of the flame has 
produced all the^im| lification it is capable of pmducing. 

The results have been very striking ; thepuasfos which a 
comparison of fUime spectra and the Fraunhofer Itnesluu 
set us find, I think, a solution ; while the genesis of spectra 
is made much more clear.' 

To take an instance, the flame spectrum of sodium 
gives us, as its brightest, a yellow line, which is also of 
marked importance in the solar spectrum. The flame 
spectraof lithium and potassium give us, as their brightest, 
lines in the red which have not any remcsentatlves among 
the Fraunhofer lines, although other ifnes Seen with h^er 
temperatures are present. ' 

Whence arises this marited difterenoe of behavimir f 

* 1 sllodewiom CApetiUlty to nroihicfion of 'hipl^. 

and in sdl probability into amd to Xnt twhnipg Vf fudtvgs 

into iinM, by increming th« mt« of diMOcintion. 






m, 




jimiMfy crf.th0 to spoctr^m Uiat of the son 

moaewef aiidwm 

tmamme that uia the iommir case^i^at of sodium-^wo aisD 
deawg v^th a body easily broken up, while lithium and 
potassTum mn&;inore reaistant ; in other words, in the case 
of and dealinsr only with lines recognised gfenerally 

as aodimn iines, the name has done the work of dissocia* 
tion as ^completely as the sun itself. Now it is easy to 
test this point by the method now under consideration, for 
if this be so then (r) the chief lines and dutins^ of 
sodium ;shoi2ld be teen in the dame itself, and (a) the 
spm^k should :pass through the vapour after com{dete 


v^Uisatiop has been e^Oted latttot, any visible 

Observation and experiment have laifely ^:onfirmed 
these , predictions* Using two prisms of 60® and a high- 
power eyepiece to enfeeble the continuoue spectnun-^ 
ihi d 0 ns 4 ^l pr^dmid a high 

the green lines, Xht dutiogs recorded by Roscoe aina 
Schuster, and another coarser system of dutiags, po dnr 
as I know not yet described, are beautifully seen, Isay 
largely, and not con^^tely, because the double red line 
and the lines in the blue have not yet been seen in the 
dame> either with one> twp^ or four^nrisM of 6a°, though 



Fin. 3.-Tpo«hton of lor di<oo?ering Vt^poturt .close to the Metal. 


the lines are seen dmir^^ wiahltsafion if a spark be 
passed through the flame. Subsequent inquiry ms^ 
perhaps show that this is due to the sharp boundary of 
the mstXtd r^ioui and to the fact that the Hues in question 
represent the vibrations of molecular groupings more 
c<mj^pIeM]to those which gi us the yellow and green 
lirtek The visibility of the green linesr wAick nre sktrrt^ 
in the^ame, Uken m connection with; the fact that they 
have been seen alone b a vacuum tube, is enough for 
my present puipose. 


With regard to the second point, the passage from 
the heat-level of the flame :to that of the spark 
volatilisation is complete, produces no visible effect, abdi- 
cating that in all nrbbabUitythe effects heretofore ascribed 
quantity have been due to the presence of the mole- 
cular groupings <ff greater complexity. The more there is 
to dissociate^ the more turn is reqtdred to run through the 
series, and the better the first sit^s are seen* 

j. Norman ILockyer 
iTo be continuedi) 


WILLIAM LASSELL, FJlSfi 

'jpHE scientific world will receive with deep regret the 
* intelligence of the death of tJds distinguished astro- 
nomer. The smaher circle those who, know Mr, lessen 
personally will deplore the loss of a driend of rare worth. 
Mr. XusseH paised 'away without suffering soon after five 


f Bawd on m oUeuaty notica writtaa by th< writer ror the 


I o'clock on the morning of Tuesday, October s, in ,the 
eighty-second year of his age, full of years and greatly 
! honoured and respected. 

In the words of Sir John Herschel, Mr. Lassell ‘‘ be- 
longed to that class of observers who have created their 
own instrumental means, who have felt their own wants 
and supplied them in their own way.'^ The qualities 
which enabled Mr. Lassell to do all this made him what he 
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was. The work was the revelation of the man. He felt 
precisely where lav the difficulties and wants which met 
him in his work, because he was sensitive and sympa- 
thetic. He could deal successfully with these difficulties, 
and supply these wants, often in a masterly and original 
#ay, because he could think for himself cautiously and 
yet boldly. He could work out his conceptions in new 
and difficult directions to a successful issue, because the 
constancy of his character showed itself here in concen- 
tration of thought and perseverance of action. These 
qualities, sensitive sympathy, wise prudence, constancy, 
were those which pre-eminently characterised him as a 
man and a friend. 

In the history of science Mr. LasselFs name must rank 
with those of Herschel and the late Lord Rosse in con- 
nection with that essentially British instrument, the 
reflecting telescope, whether we consider the genius and 
perseverance displayed in the construction of these in- 
struments, or the important discoveries which have 
msulted from their use. About 1820 Mr. Lassell, then 
in his twenty-first year, began to construct reflecting 
telescopes for himself. It is perhaps to circumstances 
which Mr. Lassell at the time considered most unfavour- 
able that science is indebted for much that Mr. Lassell 
has accomplished. At that time he did not possess 
sufficient means to enable him to purchase expensive 
instruments, and besides his business avocations were 
such as most men consider of an engrossing nature.*' 
The value to him in his subsequent work of the energy 
and power of resource which were in this way so stron^y 
developed in his character at an early age it is difficult to 
appraise. His success with the two first instruments 
which he attempted simultaneously, a Newtonian of 
7-inch diameter and a Gregorian of the same sue, 
encouraged him to make a Newtonian of 9-inches 
aperture. The several mirrors made for this instrument 
were of great excellence. The observatory note-books 
of the late Mr. Dawes, which are in the writer's pos- 
session, bear record to the delicate tests for figure 
to which these mirrors were put on the occasions of 
the visits of Mr. Dawes to the observatory of his friend 
at Starfield, near Liverpool, where the instrument was 
erected. 

The instrument may be said to, form an epoch in the 
history of the reflecting telescope, in consequence of the 
successful way in which Mr. Lassell, on a plan of his own, 
secured to it the inestimable advantage of the equatorial 
movement. 

About 1844 Mr, Lassell conceived the bold idea of 
constructing a reflector of 2 feet aperture and 20 feet focal 
length, to be mounted equatorially on the same principle. 
Mr. Lassell spared neither pains nor cost to make this 
instrument as perfect as possible, both optically and for 
the mechanical side. As a preliminary step he visited 
the late Earl of Rosse at Birr Castle, and commenced 
the specula for this instrument with a machine similar in 
construction to that employed by that nobleman. After 
some months work he was not satisfied with this appa- 
ratus, and was led, in consequence, to contrive a machine 
for imitating as closely as possible those motions of the 
hand by which he had been accustomed to produce 
perfect sui-feces on smaller specula. “The essential 
difference of these constructions,'’ to use the words of Sir 
George Airy, “as regards the movements of the grinder is 
this : that in Lord Rosse' s apparatus every stroke is very 
nearly straight, while in Mr. Lassell's apparatus there is 
no resemblance to a straight movement at any part of the 
stroke." This is not the place to describe the many new 
contrivances in the mode of support of the mirror, in the 
equatorial mounting, and in the polishing machine, which 
enabled Mr. Lassdl to bring this instrument to a high 
degree of perfection. I must not omit to notice, to 
use Sir John Herscbel's words, “that in Mr. Nasmyth he 
was fortunate to find a mechanist capable of executing in 


the highest perfection all his conceptions, and prepared 
by his own love of astronomy and practical acquaintance 
with astronomical observation, and with the construction 
of specula, to give them their full effect." Mr. Lassell 
was very successful in the great brilliancy and per- 
naanency of polish of his metal. Within the last few 
years the writer has been shown specula by Mr. Lasacll 
which had not been polished for more than twenty years, 
and which appeared as bright as if but just removea from 
the polishing machine. 

With this fine instrument he discovered the satellite of 
Neptune. This minute body was first seen on October 
10, 1846, but it was not until the next year that it could 
be satisfactorily followed and its existence fully con- 
firmed. 

The superiority of the telescope and the vigilance and 
skill of the observer were further shown by the discovery 
in 1848, simultaneously with Prof. Bond in America, of an 
enghth satellite of Saturn, of extreme minuteness, which 
was named Hyperion. 

In 1851, afier long and careful search, he discovered 
two additional satellites of the planet Uranus (Umbriel 
and Ariel), anterior to the two discovered by Sir W. 
Herschel in 1787. In the autumn of 1852 he took his 
2o-foot telescope to Malta, and observed through the 
winter of that year. 

A most careful drawing of the nebula of Orion and 
drawings of several planetary nebula will be found in 
vol, xxiii. of the Memoirs of the Royal Astronomical 
Society. With respect to the planets, to use his own 
words, “his discoveries were rather negative than other- 
wise,” for he was satisfied that without great increase of 
optical power no other satellite of Neptune could be de- 
tected. With regard to Uranus he says, “ I am fully per- 
suaded that either he has no other satellites than the four, 
or if he has they remain yet to be discovered." 

Mr, Lassell's energy and zeal in the cause of science 
did not permit him to remain content with this magnifi- 
cent instrument. His last work was a much larger tele- 
scope, four feet in aperture and thirty-seven feet focus, 
mounted equatorially. This grand instrument was erected 
at Malta in t86i, and the work done with it, with Mr. 
Marsh's assistance during the next four years, is fully 
described in vol. xxxvi. of the Memoirs. This work 
consists of numerous observations of nebulae and 
planets and a catalogue of the places of 600 new nebuUe 
discovered at Malta. It is not possible to suppress a 
feeling of regret that this magnificent instrument no 
longer exists. 

After his return from Malta Mr. Lassell purchased an 
estate near Maidenhead, and erected in an observatory 
his equatorial telescope of a-feet aperture. Mr. Lassell's 
experience in repoUshing his 4-fect mirrors suggested 
to him some alterations in his polishing machine. After 
his return he was able to carry out these experiments in a 
workshop erected at Maidenhead, and succeeded in con- 
structing an improved form of polishing machine, which 
is described in the Trasisactions of the Roy^ Sociey^ for 
1874. In 1839 Mr. Lassell was elected a Fellow of 
Royal Astronomical Society, received its gold medal in 
1849, and in 1870 was elected its president, which office 
he held for two years. He became a Fellow of the Roj^ 
Society in 1849, and received one of its gold medals in 
1858. Among other honours conferred upon liim may be 
mentioned an honorary degree from the University of 
Cambridge, and the honorary Fellowships of the Royal 
Societies of Edinburgh and Upsala. 

The numerous papers by Mr. Lassell to be found in the 
Monthly Notices and the Memoirs of the Royal Astro- 
nomical Society bear abundant irecord to his industry 
and skill, and make us feel that in Mr. Lassell's death we 
have to oeplore the loss of one who contributed largely to 
the advancement of the science of his age, 

William Huoaim 
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NOTES 

Another brillUnt synthesis has recently been accoxupUshed 
in the domain of organic chemistry ; Messrs. Grimanx 
and Adam have succeeded in building up citric acid from 
glycerin. We shall give full details next week. Curiously 
enough, in the last number of the Berlin Berkhtu^ KckuU 
announces that he has been working at the same subject, but by 
a totally di/Tercnt method. Kekuld's work is not sufficiently 
advanced for him to say positively that his method of synthesis is 
successful, but he feels justified iu saying that very probably the 
process adopted by him has resulted in the formation of citric 
acid. 

The death is announcetl of Br. Ilofrath von Wagner, Pro- 
fessor of Technological Chemistry in the University of Wiiriburg, 
and the author of several works on that science, chief of which 
is ** Jahresberichte Uber Chemische Technologic and ‘‘Hand- 
buch der chemischen Technologic/* translated into English by 
Mr. (Brookes. He was born at Leipsic in 1823, taught 

in Nuremberg, 

The credit of the invention of binocular glasses has usually 
been assigned to a certain Bohemian friar, Father dc Kheita, 
who died at Ravenna in 1660. His treatise, which bears the 
quaint title of “Oculus Enoch! ct Elite/' was published at 
Antwerp in 1645. In 1677 there appeared at Paris a volume 
entitled *'Ea Vision parfaite," by another ecclesiastic, Perc 
Cherubin of Orleans, which contained an account of some 
improvements on de Kheita*s discovery^ illustrated by excellent 
copper- plate engravings. lately however Siguor Govi has 
unearthed in the Bibliothcquc nationale a printed document 
which proves the antiquity of binocular glasses tO be a little 
more remote. This document is a placard by one D. Chorez of 
Paris, who lived on the island of N6tre-Bdme, at the sign of the 
“ Compas," The placard is in old French, and is headed “ Av 
Roy”; it slates that the “admirable lunettes” it describes, 
and which are represented by accompanying figures, were invente<l 
by Chorez and dedicated to the king in 1625. 

In the placard of the optician Chorez referred to, the nddrese 
actually printed was “la me de Perlgncur aux Marais du 
Temple ” ; but these words have been struck out with a pen, 
and above is written “Lisle nostre Dame,” The incident is 
curious as showing that tvro centuries and a half ago die Bame 
quarters of Paris were frequented as now by the instrument- 
maker, M. Salleron is in the Rue Pare© du Marais ; M, 
I.emaire a little farther north, just out of the Qt$artterfiu Templr^ 
in the Rue Oberkampf. On the island of Nfttre Ddme the 
opticians elbow one another in shoals, not to omit M. Bregnet’s 
modest shop. The only district of Paris which can, indeed, 
compete with these being the Quartirr Laiin^ where instrument- 
makers of all kinds abound. 

With regard to the announcement in an enterprising provincial 
contoporary of a projected “ Natural History Survey of India,” 
the general conduct of which is to be intrusted to Dr, George King 
of the Botanical Gardens, Calcutta, ure believe that those most con- 
cerned know nothing which affords any foundation for the state- 
ment. The notion is intrinsically improbable, inasmuch as the 
“ Flora of British India, WhieJx U in process of preparation at 
Kew, and of which the third volume is now iu course of publica- 
tion, covers the same ground. It would he Inexpedient for the 
Government to take any step of the kind as hr as botany is con- 
cerned till the material collected by Indian botanists since the 
b^nnii^ of the <«ntury has been fidly worked this is 

being rapidly proceeded widi under the direction of Sir Joseph I 
Hooker/ assisted by Mr, C. B. Clarke of the Bengal Education j 
Deportment, who has been detached on duty at Kew for the | 
potpose. 


The case recently reported in the newspapers of poisoning 
by American tinned beef is calculated to arouse much' alarm tn 
the minds of those who use tinned meats. According to the 
newspaper report of the inquest, no direct evidence was given 
that poisoning was actually due to zinc or other metalllo poison ; 
in the present state of knowledge the explanation referred to by 
Mr. Dyer in his letter to the AVzt/r, viz., that it was due to 
the unwholesome state of the meat itself, and not to metalUc 
poison absorbed from the tin, seems the most probable. Never- 
theless, a series of well-conducted experiment*:, undertaken by 
some of the companies whose trade in these meats is so large, 
on the action of meat juices on tin and on solder, might do 
much to allay suspicion, and at the same time to advance our 
knowledge of natural facts. 

In the last session of the United States Congress at Wash- 
ington, May 24, 1880, the “Committee on Naval Affairs'' 
reported a bill in support of a proposed International Commission 
to agree u|x>ii standard tests for colour-blindness and visual 
power in navies and merchant marines, and standard require- 
ments of these faculties. Resolutions in recommendation of this 
Commission have been passed by the American Ophthalmo- 
logical Society at their Newport meeting, the Ophthalmological 
Section of the British Medical Association at Cambridge, and 
the International Congress of Ophthalmologfy at Milan. The 
next United States Congress will act on this bill to initiate the 
Commission, Dr. R, Joy Jeffries, 1$, Chestnut Street {Beacon 
Hill), Boston, Mass., U.S. America, intimates tlrat he will be 
greatly indebted for any public or private statistics or information 
in relation to this subject which any one can send him. 

I Mr. Apam Sedgwick, who was elected a Fellow of Trinity 
College, Cambridge, on Saturday last, the 9th inst., graduated 
in the First Class of the Natural Sciences Tripos of 1877, when 
he was especially distinguished for his knowledge of zoology and 
comparative anatomy, human anatomy and physiology. Those 
of our readers who arc inlerested in the study of the principle of 
heredity may be glad to know that this gentleman is the great- 
nephew and eldest male representative of the illustrious geologist 
whose name he bears. 

In reference to our note (NATtlRE, voL xxii. p, 541) upon the 
awards of the juries of the Exhibition of Agriculture and Brsect- 
ology at Paris, wherein we observed that a suggestion had been 
put forward to arrange the electric light as an insect-catcher, a 
coiTespondeut writes that in experimenting for other purposes 
with a Browning electric light upon a roof at Charing Cross, 
besides innumerable flies and moths, single individuals of two 
species of sphinxes were attracted, probably from considerable 
distances. 

The Freedom of the City of Loudon was conferred on Sir 
Henry Bessemer on Wednesday last week. Sir Henry in his 
address indicated the vast improvements which his process had 
introduced in the manufacture of steel, and at the dinner in the 
evening he sketched the early progress of iron manufacture. 

The French Minister of Public Instruction has caused an 
edition of Mr. Herbert Spencer's work on Education to be 
published for gratuitous distribution in France. 

A practical experiment was, on Wednesday last week, tried 
with the air-engine at Woolwich, designed by Col. Beaumont, 
Royal Engineers, and which has been for some time running on 
the short lines of the Royal Arsenal, Although weighing but 
xo tons, it has proved capable of hauling a burden of 16 tons up 
a fair Incline, and arrangements were made to try its powers in a 
more extended run, such as engines of the kind would have to 
encounter on the London railways and tramways. The alt- 
reservoir* which contains only loo cubic feet of air, was charged 
at the torpedo pumping-house, up to pressure of 1,000 lb, to 
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t^e«^re jwid with this stwe of energy it was pvo|>oscd 
to rait to and from Partford^ about i6 miles. The chief feature 
of Cd. Beaumont's ia the lutroduction of an almost im* 

perpepUble supply of steam, by which theair> as it is admitted 
to the cylinder from the reservoir, is lar^fely heated, and thereby 
greatly increased in force. The engine is driven by six cylinders 
and a double jwt of machinery at one end, and, having no smoke- 
stack, resenddcs in appearancea locomotive tender rather than a 
Ipoomotive. It runs on four wliecls, and in sise is lees than that 
of an ordinary omnibus. It left the Royal Arsenal at Plumstead 
Station at ia.a2 p.m., with a full charge of i, poo lb. to the inch, 
jHissed Abbey Wood Station at 12,27 with 940 lb. on the 
guage 5 Belv^ere at 12.33, with S.60 lb. ; and Erith at 
12.36, with 7O0 lb,, arriving at Dartford at 12.50, with a 
remaining energy of 540 lb.^on the square iuclu Shunting about 
at the station reduced this pressure somewhat, and at i *35 the 
return journey commenced with a store of 51O feet. Although 
the minimum for eficctivc working is considered to be a' pressure 
of 200 feet, Plumstead station was reached again at 2. 10, but the 
engine yras nearly pumped out, having a pressure of barely 
So lb. remaining. It w^ stated that another engine was being 
constructed, much more powerful ; capable, in fact, of travelling 
double the distance With a single chaige. The operation of 
pumping iu 11^® compressed air occupies about fifteen minutes, 
and it is calculated that an mr engine on thu principle ns large 
os the usual steam locomptive of 50 , tons weight would be 
considerably more powerful than any locomotive yet made. 
The objection to steatni that it frightens horses, cannot apply to 
this system, as there is no escape of steam visible or audible, 
and the only noise to be distinguished h a rambling sound like 
the rattle of the street traffic. 

Onk of the most satisfactory reports on the progress of 
cinchona cultivation and the harvesting of bark ia the Govern- 
ment plantations in Bengal, has jitst been issued by Dr, Ku^. 
A summary of the, work of the year *879-80 shows that the 
plantation was extended by about three-quarters of a million of 
young trees, a crop of 361,590 lbs. of dry bark was harvested, 
a new kind of cinchona, namely, that which yields the Carthagena 
bark of commerce, was brought into cultivation, and the nursery 
stock was tndintaihed at a stiffihtcntly high level for the supply of 
young plants f of the pretecut yew. In the details of the year’s 
planting it is e^hoWn that as in former years the species most 
largely planted was C. surdni^^, end of this as many as 
6^,222 were put but/ Of the valuable C cali^ajfa and hybrid 
plants a comparatively large number has been planted ; of the 
hybrid species as niany as 3^,400 at and/ 36,680 at 

Sfttong, and of 12,782 at SIttong. The jdeld of 

bark during the year amounted to 361,590 lbs. of dry batki Dr. 
King further reports that in nccordance with the orders of 
Government arrangements were made towards the end of the 
year for sending a quantity of Uie Calisaya bark, which had accm* 
mulatedin the factory stpre-^room, to Londonior sale, and since 
the expiry of the year, part of thia bark has actually been 
despatched : further it is stated that the amount of febrifuge used 
in substitution of qhinine in Govenunent hospitals and dis- 
pensaries during the past year was 5,400 lbs. Taking the 
average price in Calcutta of quinine for the year at Ra 90 per lb. 
(a low estimate)^ the saving effected by tliis substitution has been 
ery nearly four lakhs of rupees. The saving in former years 
from the substitution of the febrifi^ having amounted to seven 
and three quarter lakhs of rupees, the total saving up to the end 
of last year tlwrefore reaches , eleven and three quarter lakhs, 
which is quite a lakh and a half more than the plantatione . (in- 
cluding compound interest a| 4 per cent.) haye cost since their 
commencement. This is a most sadsfaotory statement, added to 
which the intrqduotion through Kew of the valuable speekst of 
dndbtma, yielding Carthagena or Columbian bark, and the 


prospect of its successful propagation, makes Dr. King’s present 
report one of very great interest and satisfaction. 

We have r^esyed Mimi ng for the current year j^yq! 

of tlie a Taper of .Botanical Notes publi^^ 

at CrawfordsviUe, Indhuuu The Gas^tU appears to ,^va:a 
large circulation in Western America, which, as far as we. qw 
judge from the specimens before us, it. well deservea. We 
quote the following interes^g and sensible remarks vh^om the 
editorial notes A new school, of botanists Is lapw^^ gaining 
ground in this country, and we are glad to see it. While jhe 
country was new and ite flora but little known, it was vary 
natural for systematic Iwtany to be in the ascendency. It is a 
veiy attractive thing to most men to discover new species ; but 
when the chance for such discovery becomes mudh lessened, 
there is a turning to the inexhattstible field of physiological 
botany. Systematists are necessary, but a great ntfmber Of them 
is not an essential thing, and it U Oven better to have but a few 
entitled to rank as authorities in systematic work. But in study- 
ing the life-histories of plants or their anatomical structure, We 
cannot have too many careful observers. This, at the present 
day, seems to be the most promising field, and one botanist 
after another is coming to appreciate it. As microscopes are 
becoming cheaper, and hence commoner, the workers in the 
liistology of plants are becoming more numerous, and it Is to 
such that the Gazetie would now address itself/’ We noticed 
especially some remarkable obiervations by a correspondent of 
the Gazette on the carnivorous habits of the honey-bee of South 
America. These would appear, however, to require confirma- 
tion before they can be accepted without hesitation. 

The Vatley Naiuralist is the title Of a small monthly journal 
published in St. I/Ouis, t/.S. It contains contributions in various 
departments of natural science ; it would be of more value, we 
think, if it confined itself more strictly to contributions on local 
natural history, and had fewer misccUaneous Items from foreign 
journals. 

We noticed a few months ago that an interi^tional metrO;- 
logical office had been established at Breteuil (near St. Cloud) at 
the expense of all the civilised nations except England, A part 
oif the duties of this office is to deliver to the assbdatad natiotts 
approved lUaudard metres and kilograi^ fhe ulteribr coii- 
structioti of caher standard, aud practical verlficafioii oTthe usind 
metres and kilograms. The standards intended for Franet 
being ready, the kmister of Fnblic Instruction appointed to 
FVendfi National ccUimihtee; wldch is c^ Of MM. Dummr, 
S^Ciaire DeylUei Mascart, and a feW ctors. 

It maybe fioted fliat M. Tfcsca, iVho dcsignfed to i»tl^ 
the mtematlonal metre adopted liy fhelhterhalilqn^ tbdmfidiaim, 
is not one of the new committee. ■ 

The Nineteenth Century Building Society fiai ;doim a 
mendable thing in resolving, that as, in their o^nkm a course 
Icctuf^ at the Parkea Museum Of Btyi^ene bh ttbimft ShaStdfion 
would be most valuable lb ^e mcMbei^^ 

(who to a very large eiiftefit own the house they Hve" ^e 
secretary of the society Im reqUeried to ask to Coted^e of 
the Museum whether such a course of lectures couH not be given 
gratuitously during the ensuing winter. \ 

The Mfinicip^ Council of Sti, jpetersburg Is 41 present dcllbe- 
rating on ajpropo^itian made l^the j^ectjroteqhi4|c, a^, K 
society recently c&mblished, fqr £|lumiimting wl^ Siieh^^ l^mpe 
the Newsky Prospect, whose len^h |s 7,600 

The Algcrkm in one pi'm laet numbers, 

corpses ;^of two Burova traveUm^ who acooedk^f (|6 
babUily have died from want of water, have he^ 
lykig-in the desert fifty n^ks southward of Warglai, to ftot 
remote oasis occupied by the French in to Algeriim 
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Tite fuunei <tad‘ tltette itro unfortunate tmveUegrs 

liave not been ascertained yet, according to our coutemportny. 

FaoM a Ja^ pa^' we Iwn that at tbe Botanical harden in 
Aicbi ktn^ an Xtjdiah tea-plant, lias been planted as on ^periment 
The leaves iUvf Xate^ treated in tbe 

numnee ab^Ue tl^tea, mid it has been found that tbe product of 
dHed tea is greater in propc^ion to the quantity of' l^VeS used 
than in^thcr case of Japanese plants. Tea-growers are, in conse- 
quence, said to be devoting their attention to the new plant, 

Thjc additions to the Zoological Society’s Gardens during the 
past week include a Plantain Squirrel {Sdunts flatUani) itam. 
Java, a Smooth Snake (C&r&mUa from Hanspshire, pre- 
sented by Hr. D. Tober \ a Plantain S<ixt\xve\{JSciurus flaniam) 
ftrbm Java, presented by Mrs. Elliot; a Coirnnon Spoonbill 
{Piata/fa UucoYodl(^^ European, presented by Mr. W, PI. St, 
(Juintln ; a Common Kestrel {T^^nuncuhts alaudanus\i'E,MXopttin, 
presented by Mr. J*' Young; two Central American Agoutis 
(J^a^pt&cta istkmied) from Central America, a Variable Squirrel 
variabiUs\ a Common Boa {Boa constrictor) from South 
America, two West African Pythons {Python seha) from West 
Africa, a European Pond Tortoise (Binys mrop<tus\ European, 
two Glass Snakes {Psmdopus pcBasi)^ a Eacertine Snake {Coda- 
peliis lactfiina), a Common Snake [Tropidonottfs fuitrix—var,), 
South European, deposited; a Fraser’s Squiprcl {Sciurtts stra^ 
mineus) from Ecuador, a King-tailed Coati {Masua rnfa^ a 
Cayenne Lapwing {Vandlus caycnncHsis] from South America, 
three Californian Quails {CalUpcpla calif ornied)^ purchased ; two 
Gayals frontalis) from Assam, tWo Sumatran Porcupines 
{{fystrix langicauda) from Sumatra, an Indian Crocodile (Cror<i- 
ditus palustris) from India, received in exchange. 


Om ASTRONOMICAL COLUMN 

Hartwiq^s Comet. — Prof. Witmecke, in a circular issued 
from Strassbitrg on October 5, expresses the opinion that it is 
highly probable the comet discovered by Dr, Hart wig oh 
September zg was observed in the year 1506, and at his request 
Dr. Hartwig has submitted the point to calctilation, using the 
first ^proidmatioh to the orbit which we gave last week, 
Langier computed elements Of the cornel of 1506, from the 
rou^ aocOmtta left by European eUroniclers and one in the 
Chinese annaU, bui ms places were necessnarUy very arbitrarily 
fixed in Uris case, as may be seen on referring to his communica- 
tion presented to the Acailemy of Seknees at Paris On January 
ad, t84d. It has not been consequently from any striking 
rimilarity between the orbits that Prof. Winneeke has been led 
to conjecture thO identity of the comets, but rathef, it would 
appear; fiom a general reaembhince of track, allowance being 
mad&for the ebmewM later appearance in the year of ihe-cdmet 
of 1880. The Chinese observations do certainly in some cases 
enable ttS to make teUahle approximations to the orbits of comets, 
as; lor instance, In 568 and 133? ; 'indeed for the latter comet 
they furnish a remarkably good outline of its apparent path, 
oousidering rile difficulties wh^h In many cases attend the inter- 
pretation of the Chinese accounts : nevertheless for the great 
majority of comets recorded In their annals the descriptions are 
uttferttthtitety totally insuffictent fbr this purpo^^^ one very 
cemteon Mitf bemg the omMon of dktes corresponding to 
th^pDsUlbns g^v^n, aV fbr eoxnet of a.d. 178, which must 
very the eaWh from the long track [it described 
Ravens. 

■^As re^^s EuropeosA ObseMtions of the comet of 1506, 
Flngn^ mls tis (on them^thority of the Chrcmitles which, accord*- 
tng to 'his *»«colleHt Oristomi ate maigins), that a 

coihet Was seeh in the tmte^ or between 

the hdrih imd eastj or toly^t^^ north, and as 

thef Wtetfet wO^^ dot disMtTrOM iite aiv yhat it appeared in 

tlm oveiring OjEter Sdnset, hiid in it 

may haVO'hdd at affijrenth^^ of Ihej^ghtthe various pt«ltlcms 
utehriotted hh^ and bright tail 

which extended between the of the 

dbariot.” On Augnist 8 a PoUsti his^jrttrtit m eye-witae^s, 
says it was seen neaif the Pole iriibve state or tho 

stars of the gmat oUaVlot ; * * on the tellowlitig lught H was 


situhted 'iunongst the same stars, and Uter^ on sevetal nights, it 
weaaeeu below them ; deoKning by the sl^ Cancer, Leo; ^ 
Virgo, 4 t attained the northera oL the horteon qud dis- 
appeared on Ahgust 14. Some writers limit its appearance to 
eignt days ; othms say it was visible for tlirecweeks^ or eyen a 
month. 

With Inspect' to C^nese observations, Pingrt^ quotes fium 
Oaubil’s mnnuftcr^t, of which he made so much use, which was 
preserved In the Dcp6t de la Marino at Paris in his time, but 
since understood to be lost, and from Hallla and Couplet. We 
liave now the fuller tninslatibna by Biot and Williarius. We 
read that in to first year of the «P0dh Ching Tih, in the reign 
of Woo Tsung, on the diiyKe Chow of to 7 ‘fh tobn 
July 3t), a star was seen to to west witltout the boundary or Tsre 
Wei (the circle of perpetual apparition), . . * After some days 
it hid a short tail. It Was seen betWebi the aidcreal divisions 
Tsan (determined by 5 Orionis). and Tsing (by>Oeminonim), 
the Chinese sidereal divisions, it must be rememblsred, betog 
intervals of right ascension with wide limits of declination 
reckoned from the determining star cd the divlsicm, which wc 
have here taken from Biot. It gradually lengthened, extending 
in a north-westerly direction towards or to Wan Chang (tf, v, 
^ Ursfle Majoris), On August 10 It was bright, and moved to 
the south-east, it lengthened to about $'* and swept the upper ot 
the sfars Hea Tae L Ursm Majotis), and entered within' the 
space Tae Wei Yuen (Biot’s Thai' a space betweeil stars in 
Leo and Virgo, to which, as aIs»o to Tsie W'ei, the circle of 
perpetual apparition mentioned above, constant refei'etice is 
made in the Chinese cometary observations. For to limits ot 
this space Williams may be consulted. , Biot and he substan- 
tially agree in their translations. Dr. Hartwig awomes the peri- 
helion posSiage in 1506 to have occurred on July i, old style, 
and with the elements of 1880 finds a track of which U is 
remarked, Die Uebereinstimmung des so gefuadenen Lauffis mit 
dem wirkUcU bcobochteten ist eine voUstamiige,” The track is 
tofl given 1— 


July 19 
»9 

Aug. 8 


R.A. 

Bod. 


R.A 

Bed. 

0 

97*1 

106*6 

201*9 

+ 39'3 
... 61*3 

77*9 

Aug. 18 

28 .. 

.. 250*1 .. 
. 258*1 

. 4 -S 4 *S 
. 37*0 


We should incline to Characterise the presumed identity of the 
comets of 1506 and 1880 as one rather of possibility than of 
high probability. 

From ob'^errations at Strassburg on September 29 and 
October I, and one at licipitic on October 3, Mr. Hind has 
deduced the following elements 

PerUielton jAssage, September 6*9182 G*'M;T. 

Longitude of perihelion Si i 37 i Kq. 

„ ascending node ... 44 19 47 | Oct. i. 

Indmation of orbit ... ... 38 2811 

Logarithm of perihelion distance ... 9*558048 
Alotion— retrograde. 

As regards position the comet may be observed for many 
weeks, but the brightness will be rapidly declmlng. Since it 
was not detected tiu three weeks after p^helion passage, it is 
desirable that ohsiWvatioiis should be continued as ifong as 
practicable, if the character of the orbit is to be decided at 
this appearance. 


GEOGRAPHICAL NOTES 

The newly-ptiblished volume of the Geographical Society’s 
ypHmcCi conteina some useful and even valuable contributions to 
geography. The veteran traveller, Capt> R* F. Burton, fur- 
nishte a memoir respecting the new map of Midian ooustructed 
by the officers of the Egyptian General StaC Capt, Burton 
however, as might be exjjccted, supplies geographical infortna- 
rion btyohd that gi-veti by the Egyptian officers. He ^so con- 
tributes a second paper of a different character on the subject^ of 
a riait to: Lissa and Feli^sa. Even more valuabU than CaaL 
Burton’s first papr is Lieut. R. C. Temple’s acoowit of to 
coirntry teaversea by the second column of to Tal-Choiwli 
fieHdtoe in to spring of 1879, with his sketch-map of part ^f 
to countiy paiwad over by it between, Can^har and 
This memoir has evidently been drawn up with elaborate care, 
and embodies a mass of important information. Thenote#npon 
some to^otiu>mical dssetvariom made In Kotdofan atvd Dadto 
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by Major H. G, Prout of the Egyptian Staff are also of value, 
and are accompanied by a map or routes in the two provinces, 
constructed ^ the Society’s draughtsman from the reconnaissances 
of various omcers in the service of the Khedive. Mr. E, Colborne 
Baber, lately our Consular representative at Chungking in Western 
China, also communicates through the Foreign Office some brief 
remarks under the heading of 'rApproximate Determination of 
Positions in South-Western China, to which are appended a 
number of tables of observations for latitude, &c. 

Xx the middle of last January Mr. W. S. Jerdan and a small 
party started from the Hlderslie station on the Diamandna Ktver, 
m W estem Queeniand, for the purpose of exploring the Mackinlay 
Ranges for gold. leaving the Booker- Booker Mountain, with 
its dark fringe of gidya scrub, on their left, and Mount Munro on 
the right, uiey travelled up the Diamantina over splendidly 
grassed downs, and as they advanced up the river they found 
that the grasses became even finer and herbs more plentiful. 
After eight days’ marching the party reached the neighbourhood 
of the Mackinlay River, and they report that the country passed 
over for some time previously was princijMdly level plain, and 
just at that season perfectly bare, with the exception of a few 
tussocks. After atx>ut another week they got out of the low 
country and obtained their first good view of the Mackinlay 
Ranges, which they describe as presenting a very picturesque 
appearance in the distance, with their numerous pinnacles, peaks, 
and flat- topped mountains. The country along the ranges is 
covered with granite boulders, or else consists of decomposed 
granite flats infested wdth spinifex, with numerous sandy creeks 
running through it in all directions. The party spent about two 
months in searching for gold, but met with UtUe success. 

Signor Bianchi reported to the Milan Society, which 
sent him out to Shoa and other parts of North-Eastern Africa 
for the rmrpose of making commercial explorations, that he has 
been able to make some corrections in the position of places as 
given in our existing maps. Autotlo he places in 8** 53’ N. lat., 
36“ 1 5’ E. long., instead of its present jKssition further north. 
Fonfinni is really north-north-east and not south of Antotto, 
while the SaUk Mountains are fifty kilometres from Fanfinnt, 
and not dose to it. I-ake Zouay he has not met with, though 
hi» route ought to have taken him to it, according to the map. 

The United Stales Navv Department have received through 
the Russian Government a fetter from the Captain of the Arctic 
Exploration steamer ^nnette^ dated from Cape Serdze Kamen, 
August 29, 1879, which reports the arrival of the Jeannette at 
that place on the afternoon of the above date. The letter states 
that the members of the expedition were all well, and that they 
expectetl to sail that night for Wrangell Land, by w^ay of 
KalhUchin Bay. This news has taken more than a year to 
reach America. The Cenvin has arrived at San Francisco, and 
is reported to have searched all the region betw^een Point Barrow 
and Herald Island, without finding any trace of the expedition. 
Still he thinks there is no reason yet to give up hope. 

The new number of V Exploration an improvement on 
previous ones. We have a good article on the commercial 
relations between France and Russia; information as to the 
prdgress to their destination of MM. RevoU and Crevaux ; an 
interesting analysis of an article on Ausland, on the country of 
Muflta Yanvo, a letter from Dr. Quintin on a former ex|>edition 
to the Upper Niger, and letters from Mattcucci on the progi'ess 
of his expedition in the Sudan, The notes are also muen better 
edited. 

Capello and Ivens have furnished to the Portuguese Govern- 
ment a detailed account of their African explorations, a great 
number of drawings, and a comprehensive map containing an 
important part of Portuguese Africa, and also the adjacent 
territories. Next 37ear Caiiello and Ivens will return to Africa 
to finish their explorations, and make a complete chart of the 
province of Angola. 

Tii» death has just taken place at Pitminster, near Taunton, 
of Capt, Hobson, of the Royal Navy, who in hia earlier days 
took an active part in the search for the remains of the late Sir 
John Franklin, and was the discoverer of the records which 
afforded the clue to the lamented explorer’s fate. He 1 
second in command, then holding the f^sUion of lieutenant to 
Capt. McClintock, who, in the year lS4S> sailed in the/bxto 
search for the Franklin Expedition. Hobson was the leader of 
one of th5 parties which went in search of traces of Franklm, 
and he succeeded lu finding the brief record which only too 


clearly set at rest the conjectures which the public entertained as 
to Sir John Franklin’s fate. 

The expedition which loft France on October $ for tbe ex- 
ploration of the country between the Upper Senegal and the 
Niger, though mainly for military and commercial purposes, k 
likely, if successful, to add gfreatly to the fulness atm precision 
of tmr knowledge of that region of Africa, Astronomical, geo- 
detical, and topogra^lcal officers accompany the expedition, so, 
that we may expect important scientific results. The terminus, 
on the Niger will be either Bamakou or Dina, above Yanina 
and Segon, 

Col. Flatyers has returned from his explorations hi the 
Touareg region. 

The Wellington correspondent of the Coknies and India 
states that the area of the Crown forest lahds in New Zealand in 
1S79 was estimated at 10,158,870 acres, but vt ha* been proved 
that some of the most valuable kinds of timber have been reck- 
lessly used, and it is said that at the present rate of consumption 
all the splendid kauri forests will be exhausted in twenty-one 

? ears, and that the value of the timber will be about n, 000, 000/, 
le does not however appear to have taken into consideration 
the very serious effect which this wholesale destruction of forests 
will have upon the climate of New Zealand. 


PEOF. ASAPH HALL ON THE PPOGEESS OP 
ASTEONOMV^ 

A STRONOMY, in sonm of its forms, reaches back to the 
most distant historical epochs, and the changes that it has 
undergone during this long lapse of time give to this science a 
peculiar interest. In no other branch of human knowledge 
have we such a long and continuous history of the search after 
truth, of the painful struggle through which men have passed 
in freeing themselves from theories approvecl by the wise of their 
own times, and in overthrowing beliefs which had become in- 
corporated into the life and culture of those times. Perhaps the 
grand array of the heavens, and the vast phenomena which they 
di.splay, naturally led men to the invention of complicated 
theories ; but these passed away at last before the test of obser- 
vation and the criticism of sceptical men ; and the Copernican 
theory of our solar system, Kepler’s laws of elliptical motion, 
and the Newtonian law of gravitation, gave to astronomy a real 
scientific character. 

The discovery of the laws that govern the motions of the 
lieavenly bodies, and the construction of the theory of these 
motions, demanded from practical astronomy better phservattoxis 
and a more accurate determination of the orbits of the planets 
and the moon, or of the constants that enter into the problems ol 
celestial mechanics ; and this demand led to an improvement in 
the instruments, and in the art of observing. Tbe astronomers 
and instrument-makers of England and France led the way in 
these improvements, llje great national ol>servatorics of tnose 
countries were established, and in England, Flamsteed and 
Sharp, Bird and Bradley, were foremost in raising practical 
astronomy to the condition of satisfying the demands of theory. 
But theoretical astronomy was soou to receive a wonderful ad- 
vancement, Perhaps no one contributed more powerfully to 
this progress than I.Agrange. The writing* of this man are 
models of simplicity and elegance ; and yet so complete and 
general arc hb investigations, that they contain the fundamental 
theorems of celestial mechanics. By the Invention and perfec- 
tion of the meth<?d of the variation of the arbitrary constants of 
a problem, and by the establishment of the differential equations 
of a planetary ovbit dependitig on the partial differential coeffi- 
cients of a single function, I^grange reduced the questioa pi 
j^erturhations to its simplest form, and gave the means of dedttC> 
ing easily the most interesting conclnsions on tbe past and future 
condition of our solar system. To supplement this great theorist 
there was needed another kind of genius. Combining the 
highest mathematical skill with unequaUed sagacity and common 
sense in its application, Laplace gathered np and presented ip > 
complete and practicxd form the whole theory of celestial 
mechanics. Besides his numerous and brilliant discoveries; in 
theoretical astronomy, Laplace gave us some of the fittest chap- 
ters ever written on the theory of attraCtio»i* and a cpmple^e 
treatise on the calculus of probability. 

* AddroffS as Vice.PrMldMit of Section A, at the Bostoh meetk^ effthh 
An MU Tirau A^s^c iatloHj 

• ** £k wihCnes Document feinston analydachtn 
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By ^ch Uboon as thase the questions of astronomy were ^ 
brought into order and cUssiliecli and the attention of astrono- 
mers was directed better than ever before to the determination of 
the quantities irhi^ must be found from observation. Moreover, 
the reftnement of analpis and the completion of theory brought 
out new and more delicate questions, not less interesting, and 
requiring more complete investigation and more powerful mstim- 
ments. 'The careful examination and study of the instruments 
and methods of observation became necessary, as well as com- 
plete and rigorous methods of reduction ; and finally there was 
needed a critical and satisfactory method for the discussion of 
observations. For these last improvements in astronomy we 
are indebted chiefly to the astronomers and mechanics of 
Germany. 

Amo^ those who contributed by means of their optical and 
mechanic skill to furnish astronomy with the instruments neces- 
sary for its further advancement, no one holds a more honourable 
place than Joseph Frauenhofer, This man began his scientific 
work at the age of twenty-two, and died at thirty-nine, and yet 
in those seventeen years he gave to astronomy great improve- 
ments in the manufacture of optical glass, driving cI>cks for 
equatorial^, and telescopes and micrometers, that in the hand of 
Bessel and Struve gave to observations a degree of accuracy 
hardly thought of before, To such men as Frauenhofer and his 
co-workers, who have carried on and improved the construction 
of instruments of precision, practical astronomy owes much; 
and yet, after all, the principal thing in a science is the man him- 
self. No matter how excellent the instruments may be, the 
question whether they shall be used for the advancement of the 
science, and shall contribute the full value of their peculiarities 
to help towards increasing the accuracy of astronomical deter* 
minations, depends wholly on the astronomer. Again, astronomy 
is now so completely a science, and all its oj-jerations arc so 
closely connected with theory, that no one is fit to have charge 
of an extended series of astronomical observations who has not a 
fair amount of theoretical knowledge, Without such knowledge 
his labour is apt to be throw n away, and is never so effective. 

As a good example of what the modem astronomer should aim 
to be, wc may take Bessel. To this man we owe a large part of 
our best metlmds for the examination and determination of the 
errors of our instruments and the introduction of complete and 
rigorous methods for the reduction of observations, Bessel’s 
reduction and discussion of Bradley’s observation.^ was a master- 
piece of its kind, bringing out tlie value of Bradley’s work, which 
had lain unnoticed for more than half a century, and forming a 
starting-point for sidereal astronomy. This work was continued 
and perfect^ in his tables for the reduction of astronomical 
observations, pubUshe<l twelve years afterwards, a work that has 
done more than anything else to introduce order and system into 
practical astronomy. In the discussion of instruments and the 
determination of their errors, Bessel’s conception of an instru- 
ment was that of a geometrical figure, and the positions of the 
lines and divisions of this in.strument were considered with corre- 
sponding rigour. Although devoted almost entirely to astronomy, 
yet Bessel was an able mathematician, and of this he has left 
abundant proof. It seems to be necessary that a man should die 
and be forgotten personally before .his work can be fairly esti- 
mated ; but time ^just^ these matters at last, and 1 know of 
no astronomer whose work promises to endure the judgment of 
the future better than that of F. W. Bessel. 

It has been said that for producing the most puzzling com- 
pound of metaphysics and mathematics something which has 
neither height nOr depth, nor length nor breadth, and w*hich no 
one can understand, the German mathematician Is unequalled. 
And at the same time it must le .said that, for clearness of con- 
ception and beauty and precision of expression, Germany has 

£ reduced in Gauss a mathematician who is unsurpassed, and who 
worthy a place by the aide of Lagrange. Omitting all reference 
to the works of Gauss in theoretical astronomy and in gctxlesy, 
whifch are many and important, J refer here only to his method 
lor the discussion of observatiotis and of deducing the most 
probable values of our ooustants. Almost the entire work of 
astronomy is a vast system of numerical approximation, in which 
the first steps are obvious and easy, but where the theory soon 
becomes compl icated and the labour enormous. Thus the calcu- 
lation of the approximate prMt of a planet or of a comet is the 
work oi only a few hours ; but the coipputation of the perturba- 
tions and the correction of the elements from all the oliservations 
may be the w ork of mouths and years. It is therefore of the 
Iiighest importance that we ^ould have a method for the discus- 


sion of observations that will give us the best result, and which 

Such a method is that of least squares, the complete theory 
of this method and for nearly all the arrangemenU and al- 
gorithms nccessaiy for its practical application, we are indebted 
to Gauss. The invention and application of this method to the 
discussion of observations of all kinds seems to me one of the 
greatest Improvernenta of modern times, and its proper use will 
lead to a steady progress in astronomy. We must remember, 
however, that this method does not undertake the improvement 
of the observatioti.s tbemselvos, as some have seemed to think ; 
but, when rightly Used, it produces simply the best result we can 
hope for from a given series of observations. It does not there- 
fore disiKinse with skill and judgment on the part of the astro- 
nomer, but one is tempted say that, if he has not these prime 
qualities, then the next best thing for him to have is the method 
of least squares. The use of this method has become one of the 
chief characteristics of modem astronomy, and if we compare the 
results oiits application with those of the older methods, wc shall 
sec its superiority. Thus, for example, no astronomer of to-day 
who is accustomed to the modern methods of discussion, would 
be satisfied with the manner in which Bouvard represents in his 
tables the observations of Jupiter and Saturn, but would 
suspect at once some error in his theory of the motions of these 
planets. 

The present condition of astronomy is the result of the con- 
tinued labours of our predecessors for many generations ; and to 
this result the lapse of time Itself has largely contributed. For 
the full development of the secular changes of our solar system, 
for an accurate knowledge of the proper-motions of the .stars of 
our sidereal universe, .and of the great changes of light and heat 
that are going on among them, the astronomer must wait until 
future ages, It is his present duty to prepare for that future by 
making the observations and investigations of his own day in the 
best manner possible j and to do this needs a careful considera- 
tion of the present condition of the science. Although the 
objects for observation have become so numerous, and the range 
of investigation so wide, that there is room for the most varieiJ 
talent and skill, yet there is danger that tliere may be a waste of 
labour cither in duplicating work, or in doing it in an improper 
manner. Especially may this happen in observations of the 
principal planets of our system, and of the fixed stars. In the 
case of the planets the observations are abundant, and the orbits 
are already well determined, except that of Neptune, for which, 
on account of its slow motion, vre must of necessity wait for 
time to develop its small peculiarities, if such there be. For all 
these planets the observations at one or two observatories are 
amply sufficient, and even then the observations ought to be 
confined to a short time near the opposition, or at quadrature, 
and so made that they may be easily combined into a single 
normal position, which will suffice for the theoretical astronomer. 
To scatter such observations over a period of several months is 
to throw away one’s labour, and to leave to the computer the 
disagreeable duty of rejecting a part of the ob.servationa as 
uscles.s. It seems to me, therefore, unwise for several obser- 
vatories to continue heaping up observations of the four outer 
planets of our system, when ten observations* a year of each 
planet will give all the data that are needed. Again, for all the 
principal planets, observation is now in advance of theory, 
except, perhaps, in the case of one or two of them . Thus, for 
Saturn, all the tables are decidedly in error, and, although 
an attempt has been made to accuse the observations of this 

S lanet, it is quite certain that the trouble lies in the theory ; for 
i the case of Jupiter and Saturn we have the most complicated 
planetary theory of our system, and one that has not yet Ijeen 
completely developed. It seems to me, also, that observations 
I of our moon might well be confined to one or tw o observatories. 
Here again observation is far in advance of theory, if indeed 
there bo now in use anywhere a pure lunar theory. All the 
lunar ephcmcrides that wc have are affected with empirical 
terms, and the lunar theory itself remains an unsolved mystery'. 
In this case there is no attempt to impeach the observations. 
The trouble seems to be with the perturbations of long period, 
and this does not call for numerous observations during each 
lunation. By a proper consideration of these matters astro- 
nomers may, I think, save themselves much useless labour. 
Observations of the fixed stars are of the utmost importance 
in astronotay? since the positions of the stars are of the funda- 
mental pomts on which depends our knowledge of the motions 
of the planets, the moon, and of the stars themselves ; and it is 




on iftceount of this fact that published its 

wete of stttb great service, since thev introduced correct ^ 
elegatit methods of reduction^ imd clearly defined all the constants 
and epochs. We now have the posiUons of several hundm 
atm 80 well known that they may be safely used in the reduction 
of observations ; and for these accurate positions we are largely 
indebted to the astronomers of the rulkowa Observatory^ who 
have made such absolute determinations a special work. Tdicre 
is still an opportunity for the improvement of these positions, 
and every vrell-eaccuted determination will be of value ; but it is 
doubtful if crude and irr^lar observations can add anything to 
our knowledge of the positions of these stars. Neither can the 
routine, mechanical style of observing, that is apt to prevail in 
large observatories, be of much use here. It would be better in 
most coses for su(^ observatories to assume the positions of the 
fundament^ stars, and to leave the further improvement of their 
places to skilful astronomers who understand the theory of such 
work, and who carefully study and become masters of their 
instruments. In these refined observations the, refraction of 
light hy our atmosphere also plays an important part, and this 
question will need to be examined at every observatory that 
ui^ertakes to do independent work. It is true that every new 
and good meridian instrument xnay, and .perhaps ought, to con- 
tnbnte something towards removing constant errors, and giving 
us a more accurate knowledge of a star’s position ; but w'hen 
this position is very well known, the onfy way for further 
improvement is through complete and careful observations, and 
their thorough reduchon and discussion. 

In the observations of double stars but UtUe had been done 
before the present century, and the labours of W. Struve form 
the real 8tarting*point in this branch of astronomy. These labours 
have been ably continued by his son, the present director of the 
Tulkowa Observatory, and the observations of these two astro- 
nomer?, extending over a period of nearly sixty years, are of the 
greatest value for our knowledge of the motions of the double stars, 
^is is a branch of the science into which irregular workers are 
apt to enter, and vvhere some of them have done good service ; 
bitt if any amateur astronomer will compare his own work with 
that of tne Struves, and will study the methods followed by 
them in determining their personal and instrumental errors, and 
will emulate the steadiness with which they have followed out 
their purpose, he can do much to enhance the value of his labour. 
Here the observations are simple, and easily reduced, and the 
chief requisites are skill and patience on the part of the observer. 
He should not be discouraged because he obtains no immediate 
or great reward for his work, or public notice, or because some 
one who rants about the nebular hypothesis and kindred subjects 
of which he knows nothing is for a time the great astronomer of 
the day. The observer will learn finally that a good observation 
of the amallest double star, or of the faintest comet or asteroid, 
is worth more tlian all such vague talk. The observation has a 
positive value, however small, but the physical theories of the 
universe, of which modem popular science is so productive, are 
generally worse than useless . 

The first step towards a rational and trustworthy knowledge 
of our ^dereal universe must come from a determination of the 
distances of the stars. The solution of this problem was at. 
tempted soon after the Copernican theory of our solar system 
was eatablished, when It was seen that we have a long base line 
for ottr.meaaures, or the diameter of the earth*s orbit, and it was 
supposed that the solution would be easy. These early trials 
were all fiiUures, but they led to some very interesting and im- 
portant discoveries, such as Bradley’s discovery of the aberration 
of light ; to the knowledge of the (act that the determination of 
the parallaxes, or the distances of the stars, although simple in 
theory, is .practically a difficult question ; and then to an im- 
provement in the instrumental means of observation, to a careful 
study of the methods of observation and the Instruments, and to 
aTCCo^iition of the necessity of a complete and rigorous reduc- 
tion of the observations. An examination of these early attempts 
is an instmetive study. It is only about forty years ago that the 
solution Of this, problem was at last attained, and then odly by 
the application of the most powerful instruments, and the beat 
ohsemng skill An interesting result of the determinations of ■: 
stellar parallax is obtained at once in the cherk it puts on specn- i 
lations concerning the structure of the sidereal universe. The 
first astronomers \vho considered the parallaxcas of the stars very • 
naturally assumed that the bright stars ^are nearer to u« than the ‘ 
faint ones, and therefore they observed the bright stars for 
parallax. Now, while this aliuaiption may be true a« a geneial 
statement, the actual determinations ot paralkx show that some , 
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S tipn U only jurt (hfgiaU’^bnt. jdfoady we ^knovr^e^^ 
culties to^eethotiwe^naed iihe jaort 
apparatus that can he brougil^ to S^a invffnUcm of to 
micrometer that, while ^ omimte tV8,to.|!toot 
ter, would give the observer a ^mudh /grmter 
lion, and enable him to selecttotito ato 
something much to be desired. At p^nt to heUpato)^d»mfte 
to be to best instrument for observations of tbiaiciiid, 
it was thought that photography would furnish a gooflJAethea 
for such d^icate determinations } hat so far the phiotographic 
methods have not given the necessa^ degree of fOeenixKy. in to 
measurements, and the astronomical use of jphptetopity ^ 
fined mostly to descriptive astronomy, where, espeeia4y*ht sdkr 
eclimes, it has readied excellent servioe. Clottiy connected 
with the parallaxes of the ^rs and tlidr proper jtoions is the 
interesting question of determinto their motions to or from oux 
sun according to the theory of Doppler. Here ' likewise to 
numerical determinations are so discordant, that we cannot have 
much confidence in the results. In both these oases we need 
more powerful apparatus, and a complete and thorough investi- 
gation of the methods of observation. Perhaps some of the 
large instruments now constructing may be employed in these 
I methods, and we may soon have l^etter results. 

A great advance has been made in cataloguing the fainter 
stars. This work was begun by the Frenah astronomers nearly 
a century ago, and was continued by Bessel, Argelander, and 
others. An important step towards the completion of this work 
was taken by Argelander and hU assistants in their great cata- 
logue of the approximate positicms.of 304,198 stars, which was 
finished in 1861 . This census of the stars w ill soon be extended, 
we hope, over the whole heavens; and U already forms the 
groundwork for the great zone observations of stars now going 
on in Europe and In this country, and which must be nearly 
finished. These observations will doubtless reveal many inter- 
esting cases of the proper motion of the stars, and wdl , certainly 
form the basis for a knowledge of the motion of our solar system 
in space, and for sidereal astronomy generally, such os we liave 
never had before. Our American observatories can render a 
good service by observing stars of southern declination, since our 
observatories are ten or twelve degrees fortiier south than those 
of Europe, and thus have an advantage of position which ought 
to be made use of ; and which may serve to unite into a 
harmonious system the observations miuie in the northern and 
southern hemispheres. The work of mapping to very faint 
stars near the ecliptic has aho been greatly extended, and it is to 
this extension that we owe the rapid increase in to number of 
the small planets between Mars, and Jupiter, But besides aiding 
in the discovery of the asteroids, accurate charts of the small 
stars have a permanent value in giving us a knowledge of the 
heavens at their epoch, and also some idea of the distribution , of 
the stars in space. 

It is an interesting (ptestidn .whetorremopg the thnnaands of 
nebulae that are sattered over the heavm, Am of themjtow 
changes of form or of brightness, lliese , obje^^ ^ 

least as distant as the stars, and as they have Bomtonee an. area 
of several degrees, toy most be bodies of an anormotts extent, 
That dumges are golng^on in these l>o 4 ies, seems probato^ but 
to be visible at such distances to ohahges must be very, great* 
In this case there is need of mucK caution in the, discttssion of to 
drawing made at different epochs, and hy different astvonomers 
with ttocQpes of different power; since the nebtto change 
their apjpearance with ;the telescope used, nith different .tooi- 
tions of the air, and with a variation of their altitude above 
the horiron. Here the excellent photometers that have been 
recently invented, and which are being so w<dl ^tpplied to 
to determination of the brightness of the stam, may give 
ns assistance. Perhaps also new ,d£a wings of .to ,nehw8e» 
and toir criticism and .discustion, and a.fulT. repqKiutidn ctf ,to 
difi|ct|lties; of making such Arawtos, wIU; soon Uad^^^to a decisto 
of the aoestion of their change jof^orm. , toee to ?tudy of to 
light of to stars with new ahd Jcmoved^totPtoters has new 
become a specialty, wc may loci for more exact 
observations of the variable stars. This is a iitoter of whitih we 
.too^ but.litti^^tnd St is toe ipermyering observe may 
do .good service. Although he may not find any immeal^te 
encouragement in the dheovery of remarkable relations amofig 
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The present condition Of iustronomy^ with its vast and mpidd^ 
increasing store of accurate observatlonsi offers many interesting 
sttbjects to the theoretical astronomer* The observations of the 
st^s arc now so numerous^ and have been so fully reduced and 
criticised, and the time during which the ob^rvations have been 
made Is so extended/ that We shall soon have exceUent data for 
a new and vw exact delernimation of the constant of precession. 
The orbits 01 the planets and thfe moon, artd their masses, arc 
now so well known, that little uncertainty can arise from this 
source ; aOd by talcing into the Calculation a great number of 
stars in diflEcrent parts of the heavens, we may be able to 
determihe the mohbn of the sOlar system iu space, as well as the 
constant of precession. The constant of aberration also needs a 
new determination, and since this constant is so dosely con* 
nected with the theory of light hnd its velocity, and the methods 
Of Its determination are still underdiscussion, it would be well if 
several astronomers could determine this constant independently. 
l%e value we now use was found by W. Strtive from prime- 
Vwtical observations, and is apparently very accurate ; but no 
astronomical constant should depend on the work of a single 
astronomer with a single instrument, when it can be determined 
(m easily and by other methods. The old method of ' finding the 
Value of this constant from the ecHjpses of Juplter^a satellitea map 
yet give Us a trustworthy value. Ine value of the other constant 
necessary for the reduction of observations, that of nutation, must 
be nearly tha^ found by Peters in his well-known investigation of 
thw question. This value may be verified by a new series of 
observations of Polaris, or of the declinations of stars situated sO 
that thU Constant has its full influence on the reductions. 

'fhere are many subjects in astronomy that need investigation, 
but in most cases the labour required is very great/ and the com- 
pletion of the work would occupy a long time. This foUow’s of 
course from the fact that, with the rcunement of observations 
and their exact reduction, many small terms must be considered 
which formerly could be neglected. I'he lunar theory has been 
a vexed question for the last tWo centuries, and may remain so 
for a long time to coifie. This will no doubt be the cose until 
some able astronomer, with the will and perseverance of De- 
launay, shall Undertake its complete revinon. litis question 
should now be looked on as a purely scientific one, and its de- 
finite solution should be undertaken. The theory ^ould not be 
patched ttp guesswork to fit the observations^ but should be 
carried out with the utmost rigour. This is a problem to which 
a young and able mathematician may well devote his life, and we 
must expect Its solution from some such dear-headed devotee of 
science. Several of the planetary theories need a new investi- 
gation, and some of them are already in the hands of able 
astronomers. That of mercury is especially Interesting in con- 
nection with the intra-Merdttriai planets, and it i# to be hoped 
that teVerrieris theory of this planet may soon have a careful 
revision. ' 

A^in, among the secondary ^tems, the satellites of Jupita- 
and Saturn ofiTer many interesting questions to the astronomer. 
At present the satelflites of Jupiter demand a more complete 
themf and new tables of thii&r motlotls. Corrected elements of 
these sateUites may be reqtdred for reducing observations of their ' 
for deriving a new value of the constant of aberra- 
tion; pecuHw* and Interesting system, 

and thetr Iheoity 'so- complicated that the labour of corteetiilg 
their etemms ailk^ tables woulkl be great, but stlH 

within the jHiww*' Of astronomer. The recent dis- 
epyery odnnd^<mbf oPhmte of meteors has 

given addjdo^ to'^oometUry aitxtmomy/ and there' is 

plenty of hiard work to be in thdiming observations, in 
comimtlagjpmtU^ and in d^aeing the best orbits of the i 
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proofl of a ikiMig medium. These: ealcplatito continued 
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his work, and dtn Itoiy riiis comet is left In'toitQsatkfimtory 
conditSom * It k avtr^deeirabl^ that the motion of this oMuet 
risould Wcomptolyr ii^ and aUhmtfdt 

theapockl pertnrba^ns of the elements followed by Eneke l# 
probably to best^tto mb be used, a case Uwotdd 

bewdi to : apply various methods. ' Here again, on Sccoimi of 
the ^quent returns Of the comet, the labour of computation is 
very great, and probably would be enough fuUy to occupy the 
time of one astronomer* The interesting questions connected 
with the motion of this comet ought to induce some one to under- 
take this laborious worl^ and these quesdims am so important 
that two or three astronomers might' weil -be>em on its 
theory. 

The methods of astronomy have now become »o well esta- 
blished timt the future advancement of the science is assured, 
especially since long intervals of time give an Increased value to 
observations. Yet we may hope for improvement in instruments, 
for the introduction of new methods of observing, for better 
trained and more efiicient astronomers ; and perlmps also Ute 
rapid advancement of the i^ysical sciences may fm'nbh us with 
new and more powerful methods of investigation. There is an 
intimate relation between the instrument-maker and the astro- 
nomer, and they should understand each other better than is 
generally the case. It may seem a small matter that the divi- 
sions of a circle, or of a scale, should not be too finely or too 
coarsely cut; that the reading scale should not be placed in an 
inconvenient portion, and that the tUumination of instrument 
should be carefully studied, and brought under the control of the 
astronomer ; but these are really estentlal points, and, if not 
rightly arranged, are certain to weary the observer and to impair 
the quality of his work. Such mistakes will not be mnedied 
until the makers better understand the uses of an astrononucal 
instrument, and liave correct ideas of the end to be attained. 

I Since our American opticians have placed themselves at the 
I head of their craft, we may hope that our instrument-makers 
will do likewise, and that they will soon be able to furnish us 
with the best instruments of precision. 

There is one point to which astronomers should mve more 
attention, and from which we may reasonably hope that great 
advantages to astronomy may come ; and that is to the sidection 
of sites for new observatories. It is possible, perhaps probaMe, 
(hat our instruments may be ^atly enlarged and improved, and 
that important discoveries and improvements in the manukoture 
of opti^l glass may be made ; but it seems certain that we have 
within easy reach very decided advantages for astronomical work 
by the choice of better positions for our instruments. Very few 
American Observatories have been establiriied for the purpose of 
doing scientific work, or with much thought or care for their 
future condition j but generally they arc bunt in connection with 
some college or academy, and are the moduct of local and tem- 
porary entousiasm, which builds an observatory, equips it with 
mstrumentft, and then leaves it helpless. The atmosphere that sur*- 
rounds up, and its sudden changes of temperature, are the great 
obstacles to tlie good performance of a telescope ; and the larger 
the instrument, and the higher the magmfying power, the more 
serious are these bindranees. Now, with our present means of 
travel, we can easUy place our instruments at an altitude of eight 
or ten thousand feet, and above a kree part of the atmosphere. 
In this way we may be able to do with ainaU iuAtruments what 
ftt common altitudes can be dose only wUh^large ones ; and when 
I possible it is always better to use small instruments, since they 
are more easily handled, and are relatively stronger and better 
than large ones. Uniformity of temperatora may be secured by 
seeking locations in to tropical islanas, or on coasts like that of 
I California, where to ocean wlndii keep to tenq^erature nearly 
i Uniform throu^out the year* At great altitudes we may secure 
I a cleatness of virion that would be of tho greatest value in to 
examination of faint objects, and by this means, and by perse- 
vering and eontinuous observation^ interesting discoveries may 
be n^de, It is a mstter of course that, except in* the case of 
c<totsj to future dkeoveries in astronomy will belong to; faint 
and delicate objects ; but these are intoesti^, and should not i>e 
‘ ttegieoted; A untfem tempera^^ whsch seeuraevgood defisu- 
tiofl, and eteedy images 'of the stars, k neoessaiy toaucitr^^ 
deteratotions of and lor all meamsamnto pre- 
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cision. This coxtdition is especially important in such work os 
that of atellar parallax, the determimtion of the constant of 
aberration, and wherever the yearly change of temperature may 
act injuriously. In the selection of better sites for observatories 
I think we have an easy means of advancing astronomy. 

As this science grows and expands, it will become more and 
more necessary to study the economy of its work, in order that 
astronomers may bestow their labours in the most advantageous 
methods, and may rid themselves of all cumbersome and time* 
consuming processes. The manner of publishing observations 
has already been much abbreviated, and improved I think, by 
some of the European astronomera, and this change Reems 
destined to become universal. As the positions of many o^ectH 
are now well known, the need of printing all the details or the 
observation, such as the transits of the wires, the readings of the 
micrometers, &c,, is very slight ; and this printing may be safely 
abandoned. Even this change will lead to a great saving in the 
time and ost of printing. Hut this will necessitate a more 
complete discussion of the work, and a more careful examination 
of the instruments ; things to be desired, since they tend to lift 
the observer out of his routine, and make him a master of his 
business. There are objections to this change, and some of 
them arc real, such as the importance of publishing a complete 
record ; but this is overestimated, 1 think, since the ori^nal 
records ought always to be referred to in case of doubt ; and 
oiher objections are factitious, such as the need of publishing 
a large and showy book in order to impose on the public. 

We may hope also for improvements in theoretical astronomy, 
and for the better training and preparation of students of this 
science. 1 know that it is sometimes said that theoretical astro- 
iiomy is hnishetl, and that nothing more can be done. Such 
assertions come from professors who are old and weary, or from 
those young men who tire out early in life ; but they are wrong. 
The improvements that Hansen has made in the theory of 
perturbations, and Poiusot*s study of the theory of rotation, show 
what careful investigation may do, and assure us of further pro- 
gi-ess. It must be confessed that some of the astronomical work 
done in our country bears evidence that the astronomers did not 
understand the correct methods of reduction, and much of it 
shows evidence of hasty and ill-considered plans. This is per- 
haps a natural condition for beginners, but we trust that it has 
been outgrown. An actual need for tlie astronomical students of 
our country is a good book on theoretical astronomy, similar to 
Pontecoulani's work, in which the whole subject shall be pre- 
.sented in a comidete form, such as wc find in the “Mecanique 
Celeste,'’ together with an account of the improvements made by 
Gauss, Pohsson, Hansen, and others. There is no American 
book of this kind, and the English works are too partial, designed 
apparctitly to fit the student for college examinations, and not to 
give him a complete knowledge of the science. Such a book has 
hardly l>een attempted in our language, unless that of Wood- 
house may be on exception, and it may be a long time in coming, 
since it requires a man qualified to do the work, and will involve 
an expense of labour in the preparation and of cost in publishing 
such ah few are willing to incur. In the mean time it is for 
better for the student to go directly to the writings of Lagrange 
and Laplace, of Gauss and Poisson and other masters, rather 
than to spend time in reading second-rate authors who endeavour 
to explain them. And generalljr this will be found the easier 
way also, since the student avoids the confused notions and 
symbols, and the grotesque expressions and egotism of small 
men, and is lifted into the region of ideas and invention. 

In presenting his exposition of the nebular hypothesis, which 
has since become so celebrated, Laplace saysj *‘I present this 
hypothesis with the distrust which everything ou^ht to inspire 
that is not a result of observation or of calculation.” It is a 
singular fact that, among all the writings on the nebular hypo- 
thesis, I have never seen a reference to this presentation of it by 
its most distinguished advocate ; and yet this is the true spirit 
of scientific astronomy. Laplace did not wish to exempt his 
own theories from criticism, and neither should any one. In 
astronomy there is no final human authority, no synod or council, 
but simply an appeal to reason and observation. If a theory or 
a discovery be true, it will stand the test of observation and of 
calculation ; if false, it must pass away to that Miltonian limho 
where so many thii^^ have gone and are going* The question 
is sometimes asked, Of what use is astronomy ? and the reply 
generally made is that it has conferred great bwefitB on navi^* 
tion and on commerce, since it is by means of his astronomical 
knowledge that the sa^br determines the position of his ship on 


^he ocean. There is a truth in this reply, but it is only partiaL 
The great value of astronomy is that it Is really a seienee 
that it has broken the path and led the way through which all 
branches of science must pass if they ever become scientifia It 
is the spirit of honest, unrelenting criticism, and of impartkJ 
examination, that finally eHminates error and awards to every 
one his just due, thatmakes astronomy honourable and attractive ; 
and it is by cultivating this spirit that astronomy confers its chief 
benefit, for it is this that shall break in pieces and destroy all 
false assumptions in science and in ]^ilosophy. 


SCIENCE IN NORWA V 

have received several publications from Norway of 
scientific interest. 

Nyf Ma.Q'azm for Naturvidenskabirm. B. an, ET, 4, 
(KHstiania, 1880.) 

In this number of the Norwegian ‘‘New Magazine for 
Natural Sciences” Herr Hansen continues his description ol 
the annelids yielded by the Norwegian North Sea Expedition 
of 1878, to which he appends drawings of his own of alt the 
rarer forms. — Herr 1 .. Schmcick gives the results of his analysis 
of sea-water obtained in the same voyage within and near the 
Polar circle. The water was taken at various depths, and was 
obtained from a stratum intermediate between the surface and 
the bottom by means of an apparatus devised for the purpose by 
Herr Tonioe.— Herr Brbgger and Reuscli's observations on the 
character and localities of Norwegian apatite, which originally 
appeared in 1875 in the Znhehrift d, dmtschefi ^ologiichin 
Gesellschaft^ are here translated into Norwegian by the authors, 
who have made various additions to their paj^cr, which is 
illustrated wdth numerous drawing*?. — In a paper on the Lepi- 
doptera of Norway by W. M. Schdyen the author draws 
attention to the number of new forms added to this branch of 
the Norwegian fauna since the publication, in 1876, of Siebke’s 
list of the insects of Norway. The number given at that time 
for the lepidopiera was 934; it is now rtiU&X to 1,019. The 
writer's own contribution to these is 38 hitherto undetected 
Norwegian species, the habitats and characters of which he 
describes. 

AV/ FremiiUlinf' af de Norshe Kursted^s UdvikUno^ 

Ved Axel Lund, M.D. (Kristiania, 1880.) — In this broenure.vft 
are reminded that Norway, from her geognostic character, ■ is 
naturally deficient in thermic springs, and we are shown that till 
recently the watir-cure — taking the words in a comprehensive 
sense to include the ui-c of waters internally and externally-— wap 
unknown in the countrj^. In fact even now the Norwegian.*? 
stand exceptionally low in the scale of water-using nations, al- 
though an encoura^ng change in this respect has been manifested 
of late years by the establishment of mineral and sea-bathing 
places in various parts of the kingdom. These Dr. Lund de- 
scribes at great length, giving the analysis of the waters yielded 
by the few springs that have been opened, and the amount of 
salt present in the sca-water at the various marine stations, with 
the medical reports of each and the mode of treatment adopted. 
In the last respect the only difference that we observe from the 
system generally followed at German baths is that at the sea- 
bathing establishment in the Sandefjord, a small species of 
Medusa is used to excite local irritation in case.s of cerebro- 
spinal, rheumatic, or neuralgic affections, ^ passing the animals 
rapidly over the parts affected. To Dr, l^ulow, the founder 
of the baths at the Sandefjord and at Modum, the Norwq^ns 
owe a large debt of gratitude as the first of their conntrpien 
who drew public attention to the paramount impotUnce of baths 
as a hygienic agent. Sweden has long been in advance of Nor- 
way in its appreciative comprehension of the curative value of 
mineral and sea waters j and from Dr. Lund the reader will 
learn all that there Is to leam in regard to the water-establislv- 
ments, springs, and baths of the sister kingdom, while he mfiy 
also^ther some information respecting rimilar institutions in 
the Danish donunions. In conclusion, we may observe that 
some of the newly-opened Norwegian water-cure establishmmts, 
as that of Modum, lying in 'the midst of pine- woods, and the 
sea-bathing places on the SondeQord and KrUtianlaQord, offer 
zmmerons attractions to foreigners in respect to salubri^ of air, 
beauty of position, and modarate cost of living. 

Knudshd^ eller Ejtldflonun^ J. B, Barth, (Kristianis, t88o^) 
—Herr Barth, who is well known for his dmicriptiaps 

of rile natuml scenery of his coantiy, and Ids lively narrative ql 
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tlif adventures of a sportsmaA in Norway, suppUea us in the 
treaent sketch with a comprehensive rkum^ of the flora of the 
F^ds, 'Ihe spot he has chosen for bis point of observation is 
the double-top^ hill Knudshd, near Kon^vold, well known 
to the botanists of other countries, as well as to those of Norway, 
for ^ exceptktiwliy rich and vari^ Alpine flora. Here may be 
gathered the rare Artmim mrvegua ; the ^ntians, nivalis 
and some of the less common saxiirt^cs, numerous 

species of Carex and Salix ; and some Alpine mrms, as Kob- 
reikL <arkina^ Cham€Bropes alpina^ which are not found else- 
where so low down ; while here, too, the collector will find dose 
at hand a number of sub- Alpine and south-Norweglan plants of 
rare occurrence in other parts of the country, Herr Barth, 
himself an enthusiastic botanist and a practised collector, never 
fails to give the local and ordinary Norwegian name of the 

S lant he describes, in addition to its scientiBc designation ; and 
lus sup^dies foreigners with very valuable and much-needed 
information, the want of which often proves to be a matter of 
great Inconvenience in studying the flora of a foreign country, 
Om Grant'orken og BarkbUlm* J. B. Barth, — In this little 
pamphlet the author, who is one of the first authorities in 
Norway on questions of forestry and arboriculture generaHv, 
explains his reasons for differing from the opinion commonly 
received, that the desiccation and ultimate death of the Norwe- 
gian spruce {Abies exceha) are due to the attacks of Temicus 
typographus {Bostryehus iypographus)f which is usually regarded 
as tiie most pernicious of all the insect-enemies of the Coniferse. 
Herr Barth does not dispute the fact that this beetle is to be found 
often in large numbers on trees affected by abnormal drying up, 
whether still standing or cut down ; but. In his opinion, although 
disease in the tree may be the cause, it is not the result of the 
presence of the Tomlcus, which he believes to have absolutely 
no effect on the condition of the bark. According to this view 
tlie numerous agents employed in Germany and elsewhere to 
eradicate this beetle have no result but waste of labour and 
money ; the only remedy against the drying up of the bark being 
a more scientific mode of clearing forests, in which the trees 
often perish either through overcrowding, or more frequently 
through reckless felling, by which cold blasts are allowed to fall 
directly on the interior. Herr Barth’s views are in opposition 
to those of the majority of the working foresters of Germany 
and Scandinavia, but his extensive acquaintance wttli home and 
foreign forests, his great practical experience, and his reputation 
as a nalurahst, entitle them to all possible respect, although it is 
not to be supposed that his plea for the innocuousness of the 
Bosirychus typographus will be admitted without much sifting of 
the evidence, seeing that this insect is generally believed by 
German foresters to have been the cause of the destruction of 
the forepits of the Harz Mountains, when between 1780 and 1790 
two million trees died of dc.'^iccation. 


^SPMCl'ROSCOPIC INVESTIGATIONS^ 


AS I have stated in my former communication,* all che- 
mically related elements exhibit a homology of spectra, 
the various spectra of the elements of a group differing solely 
in the manner in which their groups of lines arc shifted towards 
one end or other of the spectrum. 

In a comparative investigation on the alkaline earths, I have 
arrived at conclusions which may explain these remarkable 
analogies in chemically-related elements. 

I have now the honour of laying before the Academy a brief 
account of my investigations ; on another occasion I shall report 
on this subject more frilly, 

if tbeapectra of the alkaline earths are produced by a jar- 
spark in a hydrogen -atmosphere,® spectra are obtainca which 
snow the homology of the spectral lines very beautifully. The 
speefrum of rttagne^ium cannot be compared with the spectra 
obtained In this manner, because it clt,>cs not coutaiu the less 
refrangible lines. However, without the jar, or employing a 
smaller batteiy and a smaller mducliomcoil. it appears that in 
the spectra of calcium and strontium all lines in the led and 
yellow disappear, and the spectra which become visible are 
remarkably similar to those of magnesium.. 


* By O. Ciomiewtt. in Sits, B/n ger A Aer Vi«nna, Vol. 

Jxxiv. Heft i, . i 

®'‘ tTeber die SpMtrcU det chcmischen EIem«nU mi ihrer Verbin- 
aiuupm (vol. Jxxvi, chapter it, October, 1877), ^'TJeber den Einfluj»« dcr 
Pletita uttd der Temtwiwtiir »uf die Spectren von 0 «unpf«n und Oa»en/’ 
(vol Ixiviiii chapter it., October, iSyg) / 

? With four of six medmitt Bunectt'e elements tind a great Oaiffe's Indwc- 
lion coil giving a itpark of »o centimetirs, 


Comparing the leas refrangible part of the fpectnim of the 
alkaline earms, which are only rendered visible by increased 
temperature with the less refrangible half of the entire oxygen 
spectrum, we find the remarkable fact that these two halves 
of the spectra show a decided resemblance or homology. 
From thhi we may conclude that Mr spectrum of ike groups of 
the eafih'<ilkali meteth is composed of Ou spectrum of magnesium 
and of that of the less refrangible parts of oxygen. 

In order to determine the real importance of these remarkable 
analogies — it being known that the atomic weights of baryum, 
strontium, and calcium are capable of being composed of the 
atomic weights of magnesium and oxygen ^ — I found it necessary 
to analyse Hie spectra of combinations, w'hich are not .vaturated, 
but behave as compound radicals, and thus most resemble in 
chemical behaviour the simple radicals or elements. 

Hitherto 1 have analysed cyanogen and carbonic oxide. ^ The 
cyanogen spectrum comprises two portions, one of which is the 
homologuc of the nitrogen spectrum, the other the homologue 
of the less refrangible part or the carbon spectrum. 

Also in the carbonic oxide spectrum there are present the 
well-known groups of carbon appearing as bands, and displaced 
in the red field there are several lines homologous to those of 
oxygen. Therefore the same relation exists l>etween the spectra 
of nitrogen and carbon, and between the spectra of cyanogen, 
carbon, and oxygen, and carbon oxide spectrum, which prevails 
between the spectra of magnesium and oxygen and the spectra 
of the earth-alkali metals. 

One can go further and say that in general the homology of 
the spectral lines of chemically- related elements is in all proba- 
bility based upon the circumstance that 'the elements of such 
natural groups conform to the laws of Mendelejeff on atom- 
weights, and consist of identical components. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — The Science Lectures at Cambridge this term 
include Prof. Liveing on the General Principles of Chemistry, 
and on Spectroscopic Analysis ; and Prof, Dew’ar on Physical 
Chemistry, One of the demonstrators will give demonstrations 
in Volumetric Analysis ; and Mr, Scott, assistant to Prof. Dewar, 
will give a course of demonstrations in Elementary Organic 
Chemistry. For permssion to carry out special investigations in 
the University Jalwratorie* application >hould l>e made to one of 
the Professors. 

Lord Rayleigh will lecture on Galvanic Electricity and Electro*- 
Magnetism in the Cavendish T.,aboralory ; Dr. Schuster will 
lecture weekly on Radiation ; Mr. Glazebrook will give an ele- 
mentary course of demonstrations in Electricity and Magnetism ; 
and Mr. Shaw will give demonstrations on the Principles of 
Measurement and the PhysicM Properties of B uUts. Courses of 
demonstrations are announced for the Lent Term on Heat and 
Advanced Electricity and Magnetism ; and for the Easter Ternr 
on Light, Elasticity, and Sound. 

Mr. W. J. Lewis will lecture on the Silicates, in the [Mine- 
ralogical Lecture-room, 

Mr. F. M. Balfour will give elementary and advanced courses 
on the Morphology of Invertebrata, with practical work. Prof. 
Humphry will lecture on the Osseous System ; Prof, Hughes on 
the Principles of Geology, with Field Lectures ; Prof. Latham 
on Therapeutics ; Prof. Newton on Invertebrata ; Prof, Stuart 
on Mechanism. 

It iH to be hoped that something may be done this term to 
relieve science students in the matter of Grw^k, and to encourage 
French and German studies, for want of which there is so much 
hindrance to science, as well as literature. 'I'he Sedgwick (a co- 
logical Museum, with money accumulating, Tuust still w ait, we 
suppose. Will the Mu?eum be ready for 1900? 

Mr. Sedley Taylor will lecture on the Acoustics of Music in 
the Cavendish Lalwratory. 


SCIENTIFIC SERIALS 
Bulletins dela SocUtI d!" Anthropologie de Paris ^ tome iii. fa«:c. 2 
(1880). — M, Robin, Inspecteur primairedu Dtfpnrtement deXoit- 
ct-Cher, has laid befbre the Society his scheme for obtaining 
important anthropological measurements by the help oi teatihtirs 
of schools. The proposed questions, with a full description of 
the various Appliances by which ^och measurements could be 

> It is, namely, a4 -f 16 ss (cAlcium), 94 -f- 4 X xU xs 6B (forontlam), 
and 94 -H if X rS =»= 136 (barium). 
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takeo^ hfkyp been subxnitUd to. omideration rof a 
Comtieibi^Dn. — M. J,. FairotV.pa^ oa.the development ai\^ 
iMaitit in infontSt oonaiderfilhc s^ect^diieHy in rererenoe to .the 
modidcations of colour wMeli the mednUaryKubstenoeundergofe. 
—The piresent wunber ot these gives M* K Broca*$ 

itmatka on Mgbmin^tre flexible^' of tlur various pai^U of 
which drawings ere appended.-^M, llannand makes the inter- 
esting commumGalion that some Cambodian inscriptions, hitherto 
undedphered, have been found by Prof. Kern, of Leyden, to 
be Senskrit, yrritten in Kawi and Kalinga. charactera..-<^M* 
Vinson sugj^ed thatgxed rules should be. drawn up for the 
tnmeeriptlop S forci^^ words, and should form part of the 
of&cial anthropologies mstructions proidded for travellers and 
explorers in savage countries. His suggestion has becnaco^ted. 
— ^Xn addition to the article already referred to on the flexible 
gottiometer* these Bulktim contain several papers from .the pen 
of the late M. Paul Brocuu which wiU be read with, the more 
interest ar being among the last of his oommunicatious to the 
Society \ the^ are his post-mortem reports of the appearances 
pfesonted in the thorax of a young ^ulu mrl, with b!s remarks 
oaaeetrogressive anomaly in the aortaof this girl; a description 
of the appearances of the emnhun of the assassin Prdvost, more 
especially^ , whh referee^ , to the assumed, importance of the 
protuberance between th^ occipital and parietal, to. wduch 
Gratiolet ; applies the term caloUet tuul which he r^ards as a 
simian character* ^roca considered that in the interests of 
physical science it would l)C desirable that greater facilities 
should be afibrded to scientific men for obtaining the heads of 
those who die in public prisons, asylums, &c. Finally wa have 
the report of M. Broca's remarl^ on the cose of an . illiterate boy 
of eleven, possc«^led of extraordinary powers of calculation, 
and evincing surprising facility in extracting cube-roots. The 
consideration of this case gave additional interest to the discus- 
sion that had been raised at an earlier meeting, in regard to 
Galton’s observations on the \hion of aerial numbers. — M. 
Moodi^rc has drawn up a monograph on the w^omen of Cochiu- 
chii.ia, ii^ which he has embodied the results of six years’ 
labc^ua anthropological researches. The three races of Anna- 
mites,. Cambodians^ and Chinese, of which the Cochin-china 
population is composed, were severally studied.-— M. Bertillon 
gives the results xif. his comparative analysis of the. statistical 
tables of suicides for France and Swotlen. The results show 
singular accord between the two countries, and the aiithor con- 
siders himself justified in maintaining that they establish the two 
following laws :-~i. That widowers commit suicide more fre- i 
^uently uian married men. 2. That the existence and presence I 
in the house of children diminishes the mcliuation tp suicide both I 
iu men and women, —M. Ken^ de Semalld gives a comp^^^^'vc | 
table of the mean length of the generations of numkiud, based I 
on the genealogy of the reigning and olher.ptjnc^ families in 
Europe. From these it would seem that the peri^ of thirty 
years, which in common parlance is accepted as that of a genera- 
tion, vej7 closely corresponds with the means obtaiuca froni 
these genealogical data.— M. FourdrigniiW' gives the' result of his 
exploration of the double tumuli found at Xhuiiy,,near Kheims, 
among a large number of other graves in which only one individual 
had been interred* Where these, graves have escaped earlier 
spoliation, the humau remains and the brow fragments of orna- 
ments found them would appear to i^w that the individuals 

buried ^ogethw were, of dififerent sex. M. Fourdrignier has made 
an interesting dW>vmy of the severel.P«*^^f t wo conical casques. 
The fragment's of these singular head-coverings were extracted 
from two of thp^^ttble graves, and, according to their discoverer, 
thw belong la. a Gallic race of the pre-Konminupcriodi e,nd must 
in Jonh , havpt closely, resembled .iho modern, Geim^ “Fickel- 
hanbe.” 


, sociBT^ms: and - 

‘ '■ ■■ ■ ' ^FaRIS"'-- 

Academy of Sciences, October 4.^Mi chaih' 

M. Terrier melted a Compu nmdu of the determteathms of 
longitudes, latitudes, ahd a^muthffi in Afriemuader his direction, 

with a deMrivAum nf ; ^mirexchnu^ 

of signals H.wwii ^ineanffeMlat^ 

about 40,00) Jii|n., A^ Jii* mte 


round the e^h in a se^cL- 


mtioavcf. 



Herri^ba^i 

f oUiSti 
tmnee of . the' 



betiyeen the 

P^ier. A (^yeriitment 
,es vm to start on the f 
df the topographical depariment. Tw 
ip^e; their vm to BafouUbt at the cOh- 
ig and the Bakhov.! Here they construct 
their fust fpi1;, vand dr^ and convoy, with to 

a general trian^^ulation of the fegiou between Bafou1ab4 on the 
Senegal, and Dma and Bmnakon on the Niger^ The railway 
contemphued would ran from Medina, by Bafoulab^ and 
FangalZtt, to the Niger. — Order of appearance ofthedr-st yess^s 
in the spike of J^furmsuduhius, byM. TrecuL— de Lessens 
presented the **Bimensual bulletin of the Ihter-oceahic Canal*' 
for. September.— On utilisation of the ciystals of lead-t^ombersi 
by MJM. Girard and Tabet. Tlic crystals offer an abundant and 
economical source of nitrous acid, and the authors have been 
able to prepare 4>n a large scolCj Uxe dmltric bodicr^ amidooso- 
benzol and nitioalizartn^ by making j nltroso-sulphuric acid 

act on the corresponding; >: amlcUsm derivatives, or aniline 
and alizarine. But the ciy&tals can only be employe^ in 
presence of a quantity of sulpjmric or nitric acid (preferably 
the former) sufficient to prevent their decomposition by water,— 
Observations of Faye's coinet made at the Observatory of 
Florence -Arcetri, by M. Tcmpel.— On some thermometric 
questions, by M. Crafts. It is verj^ probable that the least 
change of volume of a thermometer is accompanied hy a change 
of the coefficient of dilatation.— On the decomposition of salts 
by liquids, by M. Ditte. Ihc lawa of dissociation by heat 
whicli op^y to decomposition of salts by pur* water aud by 
saline or acid solutions, appfy also to dccpmjXMition by alcohols, 
and probably in general to decompositions of salts by the wet 
way, whatever the solvent,— On the physiological action of 
Cifmu/n tua(‘u/^^um,,hyM, Jkfc};^pt;oai!&iae, Cqnlne diminishes 
or abolishes the physiblbgical properties of the nervous ccntrcK 
before acting like curare on the nervo-muscular jmictivc sub- 
stance" (Ycupiau). In the dog and frog it at length abolishes 
the nervous excito-motricity if ^veu in sufficient quantity, and it 
is fatal for batmehians as well ^ lor mammalia. Hemlock then 
may act like curare, but it has additional physiological cfTects, — 
Floral dimorphism and stamina! petalody observed m Conv^ivtUus 
arvensist JU j artificial production of tws latter monstrosity, by 
M, Heckcl, Petalody is the effect of direct fertilisation long 
continued. The autogamic process in plants as iu animals (but 
in a longer period with the, former). has the result of altering tJie 
organs of re^oduction and lending to absolute infertility. 
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SCIENTIFIC WORTHIES 
XVI.— Richard Owen 

A mong tim«-honoured sayings there is none the truth 
of which comes more frequently home to the scientific 
worker than that which reminds him that a prophet is not 
without honour save in his own country and among his 
own kin. Its very truth would seem to make it short of 
impossible for us to take full cognisance of our own Scien- 
tific Worthies. The subject of this notice, still in hale 
strength, though now in full years and full of honours, is 
however in a very great measure an exception to the 
above proverb. Foreign men of science and foreign 
countries when they came to offer him their rewards 
found him already decorated. That a life abounding in 
labour, some of the results of which will remain as the 
heritage of mankind, was not undeserving of human 
recompense the following lines will abundantly show. 

Richard Owen was bom on July 20, 1804. He matri- 
culated in the University of P-dinburgh in 1824. Entering 
Bartholomew’s Hospital the following year, he took the 
diploma of the Royal College of Surgeons in 1826. In 
1825 he visited Paris, making the acquaintance of Baron 
Cuvier, On the completion of his medical studies Mr. 
Owen settled down to practise in Serle Street, Lincoln’s 
Inn Fields, While at Bartholomew’s Hospital he had 
been one of Dr, Abernethy’s dissectors, and in 1828, on 
Dr. Abemethy’s suggestion, he was employed at the 
College of Surgeons to make the catalogue of the 
Hunterian Collection in that institution. Mr. Clift was 
the Conservator of the College Museum at this time. 
The first catalogue of the invertebrate animals in spirits 
was published by the College in 1 830, and in the follow- 
ing year appeared the memoir on the Pearly Nautilus 
{Nautilus pompiliu$\ with some excellent drawings from 
the author’s pencil 

The Zoological Society of London had been at this 
time in existcnceTor some years, but up to 1830 it can 
scarcely be said to have hud any scientific life. Some few 
of the then Fellows determined it should be otherwise, and 
after some little opposition the Council of the Society 
allowed the formation of a committee of science, who 
were further permitted to publish their own Proceedings, 
The first meeting of this committee was held on Novemte 
9, 1830, at which Gwen read a paper on the anatomy of 
the Orang-Utan. It is not without interest to note that 
at the next meeting, held December 28, 1830, a letter was 
read from Vaughan Thompson, mentioning his discovery 
of a metamorphosis in Crustacea, From 1830 to the 
present date the contributions to the Tramactims and 
the Proceedings of the Zoological Society of Mr. Owen 
have been both numerous and important, and for many 
yearn he was the impetld prosector to the Society. He 
also at this period read several' |HLpers on pathological 
subjects before the Medical Society of St. Bartholomew’s 
and Ae Medical and Ghirurgkal Society^ London, one 
of the most remarkable of which was that desciibmg 
the anatomical results of the ligathto ‘Cf the intohal 
iliac artety, by Dr, StevenV a* Santa & in 1812, 

In 1:834 a Chair of Comparadve Anatomy was founded 
VoL. xxn.— No, 573 


for Mr, Owen at St. Bartholomew’s Hospital In the 
year 1833 he published an account of a remarkable 
nematoid worm found living in the muscles of the human 
body {Trichina spiraHs\ and giving rise to a serious and 
often fatal disease called trichinosis, since, unfortunately, 
too well known. In 1834 he was elected a Fellow of the 
Royal Society, and in the same year was appointed the 
first Hunterian Professor at the Royal College of Surgeons, 
This chair he continued to fill until 1H55. Mr. Owen, on 
succeeding his father-in-law, Mr. Clift, as Conservator of 
the Museum of the College of Surgeons, gradually retired 
from professional practice, and after a short time devoted 
himself exclusively to scientific pursuits. Of the thirty 
years during which he worked at Lincoln’s Inn Fields, the 
last twenty were mainly spent in the study of comparative 
anatomy. A very rapid survey of the immense amount 
of work accomplished by him during this period will not 
be without interest. The catalogue of the physiological 
specimens in the Hunterian Collection consists of five 
cjuarto volumes, W'hich were published by the Council of 
the College of Surgeons between 1833 and 1840. The 
catalogue of ostcological specimens is contained m two 
quarto volumes published in 1853, and that of the Fossil 
Vertebrates and Cephalopods in three quarto volumes 
published in 1855. 

The great work on tbo study of teeth was issued 
between 1840-1845. In preparing the drawings for this 
work Prof, Owen was threatened with an attack of 
retinitis, and was compelled to commit the further prepa- 
ration of the illustrations to the excellent artists Lens 
Aldous and Erxleben. 

The well-known Lectures on Comparative Anatomy 
and Physiology appeared between 1843 and After u 

one-and* twenty years’ study of the homologies of the 
vertebrate skeleton, Prof. Owen’s era-marking work on 
the “ Archetype and Homologies of tlie Vertebrate 
Skeleton” was published. After having made a certain 
progress in comparative anatomy the cviderces of a 
greater conformity to type, especially in the bones of the 
head of the vertebrate animals, than the immortal Cuvier 
had been willing to adjnit, began to enfcirceon Prof. Owen 
a re-consideration of Cuvier’s conclusions to which for 
long he had yielded implicit assent. The results of these 
reconsiderations were successively communicated to the 
Royal College of Surgeons of EngUmd in the Cour^^e of 
Hunterian Lectures for 1844-45, and a sketch of his 
general views on the subject was laid before the British 
Association at Southan.pton in 1846. In 1849 were 
published the memoirs “ On the Nature of Limbs,” and 
“On Parthenogenesis.” The term “parthenogenesis” 
was devised to replace a phrase somewhat cuntbrous and 
I incorrect, which was to this time a])pUed to designate a 
phenomenon as intei^esting as strange. 

Nor was all this sufficient for the superabundant energy 
of the Hunterian professor. The I’alfeontological Society 
succeeded in enlisting his services for a series of motio- 
graphB of British fossil vertebrates, and during this period 
were published a memoir on the “ Fossil Chelonian Rep- 
tiles of the Purbeck Limestones and Wealden Clays ” 
(1853), the various supplements to which date from 1859 
to 1879#' “ On the Fossil Reptiles of the London ClUy” ’ 
(1849, 1^50), the portion of this memoir relathtg ^ the 
Chclonia was in part written by the late Prof. Bell ; “ On 
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the Fossil Reptiles of the Cretaceous Formations ”(1851). 
A remarkable series of papers on the Fossil Birds of 
New Zealand and on some Fossil Mammals of Australia 
also about this date appeared in the Transactkms of 
the . Zoological Society, and a very elaborate memoir on 
the great American Megatherium in the Philosophical 
Transaclions, 

But even amid a scientific activity that rivalled that of 
his great friend Baron Cuvier, Prof. Owen had the energy 
to devote some time during these thirty years to the more 
direct benefit of his fellow men. He was appointed one 
of the Commissioners to inquire into the Health of Towns. 
This Commission sat during 1843 and 1846. A special 
report from his pen on the sanitary state of his native 
town, Lancaster, appeared in 1848, and the improved 
sewage of that town with a new water supply on the un- 
intermittent system followed. He was appointed as one 
of the Commissioners on the Health of the Metropolis, 
1846, 1848, and again on the Commission on the Meat 
Supply in 1849 ; as the result of this latter Commission 
it will be remembered that the famous market at Smith- 
field was suppressed, and the large Cattle Market was 
transferred to Islington, 

Prof. Owen was also one of the Commissioners for the 
Great Exhibition of 1851 ; Chairman of the Jury on Raw 
Animal Products applied to Food and Manufactures, 
and Vice-Chairman of the Jury for “ Les Substances Ali- 
mentaires^' in the Great Exhibition of Paris in 1855. 
Labours so abundant were not without reward. In 1842 
the Royal Society conferred on him the Royal Medal for 
his memoirs on the General Economy of the Monotremes 
and Marsupials. In f846 the same society decreed to 
him the Copley Medal. In 1851 the King of Prussia 
sent to him the Ordre pour Ic Mdrite/’ In 1852 her 
Most Gracious Majesty assigned to him a residence in 
Richmond Park, and in 1855 the Emperor of the French 
bestowed on him the cross of the Ldgion dHIonneur,'^ 
The old Universities of Oxford, Cambridge, and Dublin 
conferred on him honorary degrees. The Royal College 
of Surgeons of Ireland made him an Honorary Fellow^ 
and most of the learned societies of Europe and America 
numbered his name on their lists of Honorary or Corre- 
sponding Members. 

John H untcr had left behind him a very abiding monument 
of his labours, some idea of which could now be obtained 
from the patient labours of the first Hunterian professor; 
but on terminating those labours Prof. Owen bethought 
him of yet another way in which he could make known the 
thoughts and works of the founder of philosophical surgery, 
which was, by the publication of Hunter's original papers. 
Between 1793 and 1800 Mr. Clift, F.R.S., had sole 
charge of the Hunterian collection and manuscripts, and 
during this period he had copied some proportion of the 
latter before they were removed from the Museum in Castle 
Street, Leicester Square, by the executor, Sir Everard 
Home. A short time previous to Mr. Clift's death he 
placed in Prof. Owen’s hands the whole of his transcripts 
of the Hunterian manuscripts, with an autograph state- 
ment of the important fact. These were published in 
two volumes in 1861, and thus, after an entombment of 
nearly seventy years, were added *‘to the common intel- 
lectual property of mankind.” 

Prof. Owen's connection with the Royal College of 


Surgeons ceased in 1856, when he was appointed SuperiH'* 
tendent of the Department of Natural History in the 
British Museum. He was the Lecturer on Palaeontology 
at the School of Mines in Jermyn Street in 1856, and 
Fullerian Professor of Physiology in the Royal Institu- 
tion of Great Britain in 1858. 

When Prof, Owen entered on his duties at the British 
Museum his attention was at once called to the sub- 
ject of the want of space wherein to stow the rapidly- 
increasing natural history collections. For several years 
already had Dr. Gray, to whom this Museum owes so 
much, urgently demanded additional space. In 1851, 
in 1854, and again in 1856, Dr. Gray implored for 
more room; scarcely half of the zoological collections 
was exhibited to the public, and their due display, he 
declared, would require more than twice the space 
devoted to them. Numerous suggestions were made to 
remedy this state of things, but without avail Even such 
distinguished trustees as the late Sir Roderick Murchison 
and Sir Philip Grey Egerton, backed though they were by a 
large and most influential body of scientific memorialists, 
were powerless to obtain the least of the additions to the 
British Museum which they had recommended— additions 
which long ere this date would have been overcrowded in 
their turn. The Government declined to carry into effect 
any alterations in the present building in Great Russell 
Street, preferring the alternative of a severance of the 
Natural History Department from the British Museum. 
At this juncture it seemed to Prof. Owen to be unwise and 
indeed even wrong to hazard the safety and utility of 
these collections by persisting in the advocacy of a course 
which was futile, and having satisfied the then Chancellor 
of the Exchequer of the exigencies of the case, plans 
were obtained for a large new museum at South Kensing- 
ton which would afford a superficial space for display of 
the collections, systematically arranged, of about five acres. 
Prof. Owen's report (1859) was approved of, but a vote 
on account of the new building was negatived by the 
House of Commons. This led to the publication of a 
pamphlet by Prof. Owen, On the Extent and Aims of a 
National Museum of Natural History,” in 1862, and as 
a final result the Government obtained the sanction of 
Parliament in 1872 to the erection at South Kensington of 
the magnificent range of buildings there just completed, in 
which in process of time the whole of the natural history 
treasures of the British Museum will be systematically 
arranged. ^ 

For long the propriety of moving this collection from 
Great Russell Street was hotly contested, and as in other 
great questions the weight of authority could at one time 
be quoted as against the move. Scientific men are however 
as a rule not often to be unduly swayed even by authority 
and they are generally philosophical enough to accept 
accomplished facts. In this immense building the State 
has provided ample accommodation, so far as space is 
concerned, for the present collections and for the probable 
increase of these for another generation ; and not content 
with this, there is in addition room enough for future 
generations if they feel inclined, to nearly double the 
available space, and thereby even add to the beauty and 
completeness of the whole' structure. In the obtaining of 
this splendid casket in which to display Nature's gems, 
Prof. Owen has seen accomplished one great object of 
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bis life.; and even these who think it might have 
been better for science] had their own peculiar plans 
been carried into efibct^ will hardly grudge Prof. 
Gwen the palm of victory which he may have won 
from them* 

The necessary and often arduous routine work required 
of Prof. Owen as head of so large a department did not 
in any great measure diminish the extraordinary activity 
with wWch he from time to time published original works. 
Nearly a quarter of a century has elapsed since he 
entered on his duty at the British Museum, and the 
record of his contributions to science during this period 
equals, if it does not surpass, that of the previous thirty 
years period. Among the more important of these we 
must notice: Memoir on the British Fossil Reptiles of 
the Mesozoic Formations- Ptcrodactyles, 1873-1877*, on 
the British Fossil Reptiles of the Liassic Formations — 
Icthyosaurs and Plesiosaurs, 1865-1870; on the British 
Fossil Cetacea of the Red Crag, 1870 ; on the Fossil 
Reptiles of South Africa, 1876; on the Classification and 
Geographical Distribution of Mammals, 1859; a Manual 
of Paleontology, 1861. The long list of papers published 
in the Proceedings of learned societies, to be found in the 
Royal Socicty^s invaluable Catalogue (numbering over 360)^ 
includes many, the scientific value of most of which would 
have given an abiding fame to their author. It would be 
impossible here to give even a tithe of their titles, but we 
quote a few to show that Prof. Owen left few of the 
classes of the animal kingdom unnoticed ;—On the Anda- 
man Islanders ; on the Anthropoid Apes ; on the Aye- 
Aye ; on the Giraffe ; on the Great Ant eater ; on the 
Great Auk j on the Dodo ; on the Apieryx misfralis; 
on Lepidosiren annectens ; on the Argonmtta argo ; on 
Spirula australis; on Clavagella ; on Limnlus po!y* 
phernys ; on Entozoa; on Eupicctella ciicumer and E. 
aspergillum. 

In 1857 he was elected president of the British Associa- 
tion for the Advancement of Science. In 1859 
chosen one of the eight Foreign Associates of the Institute 
of France (in succession to Robert Brown). The King 
of Italy conferred on him the Ordre de St. Maurice and 
St. Lazare” in 1862. The Emperor of Brazil in 1873 
gave him the Imperial Order of the Rose, while in the 
same year the Queen conferred on him the Order of the 
Bath. In 1874 the Academy of Medicine, Paris, elected 
him as one of their Foreign Associates in succession to 
Baron Liebig. 

At an age when most men have to cease from their 
libours, the subject of this necessarily brief notice works 
on. No better proof could there be of a spirit still young, 
than to witness the energy with which ho has entered on 
the occupation of the new home for natural history at 
South Kensington ; and who will not join in the hope 
that he may live to see its treasures arranged in an 
orderly sequence. In this sketch we have presented 
Prof. Owen as one eminently qualified to take high rank 
among our Scientific Worthies. What niche in the 
temple of fame he may permanently pccupy is perhaps 
better left to a generation removed from our own to 
determine. To us it would seem as if a double portion of 
the spirit of Cuvier had without- doubt fallen upon Owen, 
who has raised for himself a monument of work that is 
truly stupendous. 


INSECT VAEIETY 

Insect Variety : its Propagation and Distribution. Treat- 
ing of the Odours^ Dattces^ Colours, and Musk in all 
Grasshoppers, CicmlcB, and Moths ; Beetles, Leaf Insects, 
Bees f and Butterflies; Bugs, Flies, and Ephemerce ; and 
Exhibiting the Bearing of the Science of Entomology on 
Geology* By A. H. Swinton, Member of the Entomo- 
logical Society of London. (London, Paris, and New 
York : Cassell, Fetter, Galpin and Co. No date.) 

W HEN Mr. Darwin published his “ Descent of 
Man’* in 1871 non-entomological readers were 
first made acquainted with a host of interesting facts 
connected with the various sounds produced by insects, 
the different colours in the two sexes, with their corre- 
sponding senses, emotions, and habits, so far as these 
bore upon the question of sexual selection. As in so 
many other cases Mr. Darwin’s volume was the means of 
attracting the attention of working entomologists to this 
interesting field of observation, which has since been 
assiduously worked by Dr. Fritz Miiller in Brazil, while 
in this country Mr. .Swinton has for many years devoted 
himself to its study, both by personal observation and by 
collecting together the scattered observations spread over 
the entire literature of entomology, the result of his 
labours being embodied in the present volume. 

No more interesting or instructive subject could be 
found for a great entomological work. The author 
appears to have spared no pains in the collection and 
elaboration of his materials, The book is full of original 
observations, and carefully drawn tabular statements ot 
facts. It is copiously illustrated with roughly executed 
but characteristic figures ; and the writer is evidently a 
man of wide information and some literary skill. But 
notwithstanding all these points in its favour, the book— 
except as a mere collection of facts- is a disappointing 
one. The arrangement is frequently defective ; the style 
is often so vague and high-flown as to be actually unin- 
telligible j while whenever an attempt is made to generalise 
the facts adduced, the writer appears to have no definite 
views of his own, or if he has is quite unable to convey 
them to the reader. A few examples will serve to illus- 
trate the several merits and defects here pointed out. 

In discussing the combats of male insects as tending 
towards a selection of powerful males from which to 
continue the race, our author well remarks that the Jaw 
of the prior appearance of the males subjects them also 
to all atmospheric and other influences, rendering them 
inured to manifold terrestrial strife previous 10 propa- 
gating their kind.” This is a good observation; but 
what is probably a more important function of the earl)* 
appearance of the males is, that the females should not 
have to wait long in order to be impregnated and thus be 
exposed to the dangers of destruction, owing to their 
usually slower flight and consequent defencelessness, 
before their great duty of oviposition has been safely per-, 
formed. 

The remarkable discovery by Dr. Fritz Muller of scent- 
producing organs in a variety of Brazilian butterflies, is 
here supplemented by an account of the numerous cases 
in which analogous organs, often of very varied kinds, 
have been found in moths, though in comparatively few 
, instances has any odour been actually detected. It may 
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however very possibly exist even though quite imper- 
ceptili^e to us, Most of these organs occur in male 
inseeti only, whereas it is undoubtedly the case that the 
males discover the females at great distances, and we 
shbiild tiicrefore anticipate that the latter would have the 
scent-producing organs, the former the sense-organ 
capable of perceiving the odour. The investigation of 
this obscure subject is however still in its infancy. 

Whether the antennae arc organs of touch only or of 
some other sense is yet undecided, but the question might 
probably be solved by an experimenter as ingenious and 
persevering as Sir John Lubbock. Mr. Swinton speaks 
of the male butterfly or moth running over his partner 
with snu filing antennx,’' but this is begging the question ; 
and the following observation, though interesting, does 
not throw much additional light on the subject : *‘One 
dull afternoon on the 4th of September during the wet 
season of 1879 my eye was arrested by the pretty dappled 
wings of a female of the large Magpie Moth who was 
Hying most purposely from leaf to leaf along a hedgerow. 
She successively visited u reddening bramble, a hawthorn, 
clematis, and gucldcr-rosc, fruitlessly touching over their 
glandular surLices with a quick alternate vibration of her 
black antenna", in search, as I at first supposed, of honey- 
dew. The crisjnng foliage of a thorny sloe finally arrested 
her, and secjued to confer satisfaction on her tactile per- 
ception ; for raising simultaneously her feelers and crawl- 
ing on to the centre of a leaf, she hung on at its upper 
surface, elevated her wings, and by curling her abdomen 
round its apex, began to methodically attach her oval and 
shagreened eggs to the underside close to the midrib. 
She could distinguish Souchong from Pekoe.’ ^ 

The account of light-giving insects is very unsatis- 
factory, the old theory of the light serving as a guide and 
attraction to the male being the only one given. Yet in 
the list of luminous insects appended to the chapter we 
find no less than six cases recorded in -whicli larva? or 
pupa; are luminous, a fact which might surely have 
suggested a doubt as to the use of luminosity as a sexual 
attraction in the case of the glowworm and fireflies. 
There belhg so many luminous larva:, taken in connection 
with the fact (not mentioned by Mr. Swinton) that glow- 
worms are distasteful to birds, renders it almost certain 
that Mr. Helps explanation is the true one, and that 
luminosity is, primarily, a warning of uneatablcness, and 
13 therefore a protective character, though it may of 
course, like colours, serve the purpose of aiding discovery 
and recognition by the opposite sex. 

The whole subject of colour is treated with vagueness 
and indecision, and we find no systematic grouping of the 
facts nor any firm grasp of a principle by which to 
interpret them. The following characteristic passage will 
illustrate these deficiencies The attractive quality of 
insects' colours from the foregoing appears nearly that 
presented to the human eye, and, utilised in sedentary or 
aerial display, originates phenomena Of love and rivalry, 
battles, dances, and gregariousness in evident parallelism 
with those evoked by music. But this attractive virtue, 
which must be considered as stimulative, does not reside 
especially in either sex, as some at first sight mi^ht be 
inclined to assert; for we find conspicuous' coloH^ti 6 n> 
though for the most part distinguishing the males, aoihe- 
times by a species of inversion appearing in the females 5 


the sexes also are often very similar in hue. And the 
reason of this; is that the females very ^emlly attract 
the eager males by sedentary display, of which the moth* 
kind affords notable instance. Here we may remark the 
paler hues of many heavy Bombycina females who exhibit 
on herbage, and the grey, white, or satiny shades of 
moths that repose on tree^trunks, sexually marked in the 
Gipsy Moth, who is rendered in measure terrestrial by 
her limp wings. Others more or less apterous, like the 
Vapourers and Psychidae, owe what little chromatic 
attraction they possess to their conspicuous cocoons.” 

There is hardly a sentence in this paragraph that is not 
open to discussion or that is not more or less inconsistent 
with some other sentence ; while the whole is completely 
neutralised by the succeeding paragraph which goes on 
to de$cribe how the male moths are evidently attracted to 
their partners by odour, and not by sight at all ! 

The chapter on the sounds produced by insects is 
crowded with interesting observations and is certainly of 
great value, yet here too wc meet with the same looseness 
of remark and incapacity to see the importance of ceitain 
facts. Thus, we find the stiange, and in the present 
state of our knowledge altogether unproved statement, 
that — ** In Lepidoptera music is in direct relation to 
colour, sound to beauty ; ” while the fact that the pupal 
form of some Hemiptera strididate, taken in connection 
with many proofs that the sound is produced under the 
influence of feat\ shows that in some cases at all events 
these sounds are protective rather than sexual ; and this 
opens up a field of inquiry analogous to that of the 
diverse uses of colour, but which Our author passes over 
almost without remark. 

Among the smaller errors and misconceptions in the 
volume wc must note the statement that Darwin adopts 
the pressure theory of the formation of the bee's cell 
(p. 58) ; the total misconception of the theory of mimicry 
(at p. 8r); and the extraordinary account of tropical 
colour, certainly evolved out of the writer's own conscious- 
ness. He says “ In the Brazils, for example, all colours, 
whether of birds, insects, or flowers, are brilliant in the 
extreme. Blue, violet, orange, scarlet, and yellow are 
found in the richest profusion, and no pale faint tints are 
to be seen ”1 In the matters of Palaeontology and glacial 
epochs the author's authority is Mr. Pago ; but the subject 
is evidently beyond him, for he confounds the precession 
of the equinoxes with the obliquity of the ecliptic, and 
winds up with “glacial phenomena at the poles now 
exposed to the continuous action of cold interstellar 
space, with a collapsing in the earth's superficies, giving 
birth to the ensuing wrinkling marked by earthquakes, 
volcanic action, and land depression, or vice 

We also notice many errata, indicating some carelessness 
in passing the volume through the press. Dr. Falconer 
is called “Faulkencr” (p, 15) ; anthropods is written for 
arthropods (p. 86) ; Leucanidas for Lucamdse (p. 99) ; 
Grophilus for Geophilus (p. loi); and Libuella for 
.Libellula (p. 311) 5 but the chief fault of the volume is a 
constant erffort at fine writing, which, combina(i wth ati 
inveterate obscurity of style, often renders it utterly im- 
possible to comprehend what is meant^ Scores of pas^^gea 
might' bo -quoted ijhtsferative of this peculiarity, but ^e 
following will serve <mr purpose 

Dealing with geological chronology, the phenonaeha 
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of aad specific yariation should also be applicable 

in ^planation A certain plants and insects of constant 
character, being discovered confined to various geological 
soils within the radius of their distribution, or to favoiurite 
haunts postulating more than simple dispersion from a 
centre. And the pale blue of butterdies fr^uent Ing lime- 
stone and chal^ downs need evoke no interference in 
the law of albinism if the honeyed cowslips and downy 
o^'ps over whose leaves they flutter are, as reputed by 
l-innaeus and Prof. Henslow, specifically identical with 
the shadow-seeking primrose, and may be raised from 
the same root. So likewise the local feature of melanism 
may be regarded , as not only manufacturing annual 
varieties, but ns pervading the black, brown, and drab 
tribes of the Alpine, Arctic, and woodland faunas, and may 
give a reason for their dark trait of beauty.’’ 

We give up the above in despair of extracting its 
meaning, if it has any ; and cannot but regret that a book 
so full of valuable facts and good observations should be 
spoilt by constant efforts at philosophical disquisition, for 
which the tope of mind of the writer quits unfits him. 


WEAPONS AND POLITICS OF THE ANCIENT 
HINDUS 

On the Weapons^ Army Or^anisaiton and Politiml 
Maxims of the Ancient Hindus^ with Special Refer- 
ence to Gunpowder and Firearms. By Gustav Oppert, 
(Madras : Higginbotham and Co. j London : Triibner 
and Co., i88o.) 

“ T.l rHILE pursuing my researches into ancient Indian 
V V history,” says Dr. Oppert, “ I lighted upon two 
ancient Sanskrit manuscripts containing interesting infor- 
mation pn many new and important topics. One of them, 
tlie Nitipraka’sika, has been, I believe, up to now utterly un- 
known, and the other, the 'Sukranfti, though known to exist, 
has never been described and published.” The manuscripts 
relate to the weapons and military organisation of ancient 
India, a subject upon which fresh light was mucli needed; 
If for no other reason, therefore, they deserved to be 
edited and translated. But one of them at least also con- 
tains statements sufficiently novel artd startling to claim 
for them a special hearing. If we may believe it, not 
only was gunpowder invented in India long before the 
days .of Berthold Schworr or Roger Bacon, but firearms, 
including both cannon and guns, were known and used. 
The guns were even provided with sights and flints. 
*'The tube ” of one of them, it is said in the 'Sukraniti, 
is five spans long, its breech has a perpendicular and 
horwontal hole, at the breech and muzzle is always fixed a 
sesame-bead for aligning the sights. The breech has at 
the vent a mechanism which, carrying stone and powder^ 
makes fire by striking. Its breech is well- wooded at the 
side, in the middle is a hole, an angula broad ; after the 
gunpowder is placed inside, it is firmly pressed down with 
a ramrod. This is the- small gun which ought to be 
carried by foot-soldiers. ; . A big gun is called (that 
gun) whichvbbtains the -directio of the aim by moving 
the bteeoh with a wedge its end is without wood ; but 
it Is to be dtawh bn citsl . . . The ball is made of iron, 
and has either small balls in its inside or is empty.” Dr. 
Oppert beUeves that the Nltiprakit^sika , also contains 
teferenecs to firearms, though the passages he quotes 
seem ^ther to refer to sup^natural weapons or to firo- 
machihes i£ke those used by the Cheeks of the Eastern 


Empire. A work, -too, which mentions the Hunas 
C*ttuns,’'or Europeans) cannot be of the antiquity to 
which he would assign it.' 

Dr, Oppert seeks further support for the early , of 
firearms* in . India in a passage from a portion of the 
Atharvat^arahaSya, which he renders : “ the fire prepared 
by the combination of charcoal, sulphur, and other mate- 
rial depends upon the skill of its maker.” Il is plain, 
however, that there is no necessary allusion to gunpowder 
in tlicse words, much less to firearms. A quotation firom 
Manu, in which fighting with darts kindled by fire” is 
forbidden, is equally inconclusive. 

The statements of the 'Sukrantti must therefore stand 
by themselves. In spile of Dv. Opperi^s arguments to 
the contrary, it is difficult to admit that in its present 
form it can be earlier than the thirteenth century. Thepro- 
hibition to use firearms in “fair” fighting wotild not account 
for the total absence of any reference to them in the law- 
books and epics and other literature of anciciU India, and 
had they existed in the seventh century, or had the Hindus 
been acquainted with gunpowder at that time, we can hardly 
suppose that the fact would have reniained unknown to 
the inquisitive Buddhist pilgrims from China who have left 
us accounts of their travels in the Peninsula. The Greek 
fire had nothing to do with gunpowder, and we do not 
therefore see why Dr. Oppert introduces it into the dis- 
cussion, while there is no proof that the vianjantk or 
machine employed by Mohammed Kasim at the siege of 
Daibal (A.D. 71 1) was propelled by gunpowder, The 
flaming thunderbolts launched by the Indians against the 
army of Alexander, according to the pseudo-Aristotle, 
belong to the region of myth, like the storms of lightning 
with which Herakles and Dionysos were received when 
they invaded India, as related in the romance of Philos-* 
tratos. Gunpowder may indeed have been invented in 
India, as Beckmann believed, but if so we want further 
evidence before we can admit that the invention was 
earlier than the twelfth or thirteenth century of our 
era. 

Among otlier interesting points noticed by Dri’^ Oppert 
are the (ideal) rate of pay received by the officers and 
privates of a Hindu army at the time the Nilipraku^sika 
was composed, and the identification of Manipura, the 
capital of the Pivndya kings, with the modern Madura. 
He also points out that the btmmerang is well known in 
many parts of India, especially in the south, and that he 
himself possesses four wooden ones, besides an iron one, 
which he obtained from Pudukota. Two ivory ones, 
from the armoury of the late Kajah of Tanjore, are pre- 
served in the Madras Museum. The Tamil name of the 
boomerang is valai tadai^ or “bent stick,’’ and it is 
employed in hunting deer. It is one of the weapons 
described in the NUipraka^sika under the name of astard 
or scattered” 


OUR BOOK SHELF 

Lchrbuch der organisclun Quaiitativen Analyse. Von 
Dr. Chr. Th. Barfoed. (Kopenhagen : Andr. Frest 
und Sohn, 1880.) 

There is no branch of qualitative chemic^ analysiB in 
such an -unsatisfactory condition as that which deals with 
organic acids and bases. The plans on which examina* 



NATVm 




lions in practical c: emiatry are generally conducted are 
probably largely to blame for this unsatisfactoriness, Exa- 
miners requim aknowledge of the separation and identifica- 
tion of organic acids, in addition to the ordinary power of 
analysing a mixture of inorganic substances ; one day is 
probably considered sufficient time to devote to the exami- 
nation. Candidates must make themselves acquainted 
with a few of the tests for organic acids ; they find these 
in all the text-books of analysis; they repeat the tests, 
and manage to stumble through the examination. The 
truth is that the detection of organic compounds, even 
when but a few of these arc present, is far too complex 
and difficult a process for repetition in the hurry and 
bustle of the examination-room. Were all organic 
compounds omitted from the examinations in practical 
chemistry at the leading schools of medicine and science, 
we have no doubt tlut in a few years the processes for 
detecting these compounds would be largely improved. 

We should strongly advise all students who wish to 
acquire just that amount of knowledge of organic analysis 
which may perhaps enable them to pass an examination 
not to procure Dr. Barfoed^s book, and as strongly advise 
all who wish to study this branch of analysis in a thorotigh 
and accurate manner to procure the book, or rather that 
part of it which is now published, at once. The pub- 
lishers of this work announce that the book will be 
completed in three parts ; if the second and third are as 
fully and accurately compiled as the first, the book will 
undoubtedly be the standard w'ork of reference in the 
department of organic qualitative analysis. 

The first part, extending to 193 pp., contains the more 
important acids, cellulose and starch. A full account is | 
given of the properties and reactions of each compound 
so far as these are of value in qualitative antuysis ; 
methods of separation, varying according to the conditions 
of complexity of mixtures, are also given. The book is 
not arranged after the ordinary plan of the text-books of 
inorganic analysis j it is rather a full and accurate store 
of information regarding the reactions of organic com- 
pounds from which the student may 'select , materials 
according to the special conditions of the problem pre- 
sented to him. 

The work contains no preface or indication of the 
mround to be covered by the completed book ; judging 
however from the scope of the first part, the author would 
seem to aim at presenting a complete account of the 
reactions of all thpse commonly occurring organic com- 
pounds which can, with a fair degree of certainty, be 
identified by qualitative analysis, 

A Synopsis of Elementary Results in Pure and Applied 

Mathematics ; conlaintng Propositions^ Formules^ and 

Methods M Analysis, ^ith Abridged Dcmomiraiiofis, 

By G. S. Carr, B.A. Vol. i. Pp. xxiv. 256. (London: 

C. Hodgson and Son, 1880.) 

We shall not enter upon any discussion as to the utility 
or inutility of such a work as the present, but simply 
confine ourselves to an account of its contents. It is not 
a work of yesterday, for the author tells us that it is 
compiled from notes ‘'made at various periods of the 
last fourteen years, and chiefly during the engagements 
of teaching." Mr, Carr’s chief aim has been so toarrai^c 
his matter that the student may be assisted in the revision 
of bookwork, hence he generally confines himself to indi- 
cating the main features of a proof or to a mere reference 
to the theorems by which the proposition is proved. To 
aid in this end he has employed a system of cross-re- 
ferences, each article being numbered progressively in 
“large clarendon figures.** A feature to which the author 
rightly draws attention is the compression he has attained 
without sacrificing clearness in his '‘last section, in which 
in the space of twenty-four pages are contained more than 
the number of propositions usually given in treatises on 
geometrical^comcs, together with clear large figures, and 


in most c^ses the demonstrations. This, we thinky he 
has done well. This first part he divides into seven 
sections. The first contains a large collection of mathe- 
matical tables (Factor Tables, Values of the Gamma- 
function, and many other useful and frequently-recurri^ 
constants), in addition to an introduction on the CG-^ 
system of units. Algebra is treated of in articles 1-380 ; 
Theory of Equations, 400-593 ; Plane Trigonometry, 600- 
859 ; Spherical Trigonometry, 870-910 ; Elementary Geo- 
metry, 920-X0W; Geometrical Conics, 1151-1267. It 
will be seen from the above numbering that there are 
breaks; these have been “purposely made in order to 
leave room for the insertion of additional matter, if it 
should be required in a future edition, without disturbing 
the original numbers and references.'* It is obvious to 
object here that the new matter may not fit into the plan 
adopted in this edition. 

Owing to causes which Mr. Carr names, the earlier part 
of his work contains a rather long list of errata ; most of 
these are pointed out, but not ^1. The utility of such 
a work greatly depends upon its reliability for purposes of 
reference, and our confidence is somewhat shaken when, 
on opening the work casually, as we did at p. 6, we find 
“logioir «* 1*497 H 99 > log<,» «■ 0*6679358,'* and this not 
corrected elsewhere. 

Having carefully read the whole of the text, we can say 
that Mr. Carr has embodied in his book all the most use- 
ful propositions in the above subjects, and besides has 
given many others which do not so frequently turn up in 
the course of study. The work is printed in a good bold 
1 type on good paper, and the figures are admirably drawn. 

Estudio Microgrdjico ne Algunos Basalios de Cuidad^ 

Real Par Don Francisco Quiroga. (Madrid, 1880.) 

In this memoir the author gives an account of the 
microscopic characters exhibited by the basalts of the 
volcanic district of the Campos dc Calatrava, which 
basalts he shows to have been erupted in Tertiary times. 
These rocks appear to belong to Dr, Boiicky’s classes of 
the Nepheline-basalts and the Nephelinitoid-basalts, in 
the former of which the nepheline is fully crystallised, 
while in the latter it exists as a glassy base in which 
crystals are beginning to make their appearance. The 
primary minerals of these rocks arc nepheline, augit^ 
magnetite, and olivine, which may be regarded as their 
essential constituents, and apatite and hornblende, which 
the author regards as accessory or accidental constituents. 
The secondary or derivative minerals are kaholite, 
hinsuitc, and hematite, magnetite, serpentine, and ara- 
gonite. The memoir is illustrated by a coloured plate of 
rock-sections. 

// Binomio di Newton, Per Ignazio CamelettL 7pp< 
(Genova, 1880.) 

By performing the successive multiplications and writing, 
after the following fashion — 


(i -f xY 


1 + ^ {nt 

-f* 3;® w ■ 
X + 

m 


and so on, the author succeeds in an ingenious manner, 
by summation of simple series, in getting the successive 
coefficients of the ^neral expansion, and so proves his 
theorem, which is— 

(« + bT - 4** + ->-f: ») a- -/ 

or the Binomial Theorem of Newton witlsDut bayteg 
recourse to the doctrine oC combinations. 
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and floating tccbcigs* and all the country fkmth of it above water 
and clear df those influences. Since then the large granite 
boulder on the shore of liarnstaide iJay, estimated to weigh ton 
tons, has been Ijrought more |nrommontly under our notice by 
Mr. W. I^engcUy (Trww. Dev. Assoc, vi. 211), and several 
others by Mr. T, M. Hall (,A/. xi. 429), tliecovered by excava- 
tion. All these are travelled blocks, and probably ice-borne. 
Many attempts ha'ii^ been made by arcient ana mtelligent^tudents 
of late years to detect proofs of glacial action further south, and 
even to the shores of the IJritish Cliannel, but hitherto with 
doubtful success. There Ucs on the greensand of HaMon, near 
Exeter, and on the Blackdown Mills, stretching away towards 
the south-east corner of the county of llevon, a stratum of tough 
yellow clay jFuU of nhite flints, mostly angular. About Haldon 
and eastward over Idtmiaster and Churerwtanton, many white 
quartr rounded pebbles, foreign to the accompanying beds, are 
met with. Farther south, between IToniton and the sea, this 
stratum of flints and clay in some places is seen to be from forty 
to fifty feet thick, and the best section of it is in the gravel pits 
near the cliff on Peak Hill, on the w'cst of SidmouLh. By some 
persotts ibis deposit has been regarded as the thinned-out edge of 
the plastic clay formation, containing the remaining flints i)f the 
washed-out chalk, still found more perfect at Beer Head, a few 
miles east. Whether it w^as this, or whether it was a boulder 
clay, so called, it is well to remark that, though thickest on the 
flat tops of the hills, it seems to lap down over their sides, as if 
it had tieen deposited after the valleys and the elevations had 
come to their present conformation ; and at two places at least to 
be visible in the valley of Sid mouth — one under the great blocks 
of breccia in tlie orcharrl near the brook on the Boomer or 
Boughmoor Estate, and the other on a subordinate hill in a grass 
field, at about 200 yards from Jenny Pine’s Corner, walking 
down the new road towards Cotmaton, and on the righl-hana 
side. Most of this latter patch of cUy and flints was dug away 
two or three years ago to assist in forming the new road. 

When engaged in making certain trenches and excavations on 
the top of Salcombe Hill in 1879 fir archreological purposes 
(sec Soc. Antic, l^on. viii. 209) it appeared that the 

yellow clay, to the depth or two or three feet, was not so much 
encuml>ercd with flints as deej>erdown. But whilst thus engaged, 
what struck me as rather strange was that numerous fragments 
of black i>cat were more or lcj<s geiterally but irregularly distri- 
buted^ through the upper two feet ; and bearing in mind Mr. 
Nield’s letter, I have m my foregoing remarks been trying (o 
lead up to this point. The cases may not be similar, but they 
arc worth comparing. The land on the top of the hill at this 
place still bears its wild growth of heath and furze, and has never 
been sut:yect«d to the plough or to cultivation of any sort; so 
that the clay has not been disturlied by the hand of man. It is 
too soon to say that this capping of clay and flints is of glacial 
origin ; l>ut some of the inaications that have suggested the idea 
may be observed in the section in the gravel pits on I'eak Hill, 
especially when fresh dug down. They are; (i) that no hori- 
zontal biding is visible, as there would be if the deposit had 
been made in a large body of undisturbed w'ater ; (2) That, on 
the contrary, waving and distorted lines are sometimes very 
plain, one instance of which I carefully sketched and coloured in 
January, 1S75 : ( 3 ) that the long axes of the embedded 
flints do not a-; a rule lie horizontally, as they would necei-sarily 
do if they had settled at the bottom of a sea or pond, just Ut an 
egg w'iU lie on its side, and not on its point, but they are distri- 
buted ihrougb the soft mass at all angles, as raisins lie in a 
pudding that has been kueaded up together. 

My olyect in this communication has been merely to compare 
the case of the peat mixed with the clay on Salcombc Hill with 
the somewhat similar case occurring near Oldham. 

P. O. Hutchinson 

Old Chancel, Sidmouth, Devon, October 4 


In Naturb, vol. xxii. p. 5x1, I find a letter from Mr. G. H. 
Morton, in which he expre»s<es an opinion contranr to that ex- 
pressed by me (vol. xxih p. 460), as to the age of tne ** i>eat bed 
Id the drift of Oldham. ’ The section, therein alluded to is fairly 
described by him, but 1 am surprised that he should fof an 
instant entertain the belief that the clay ‘'has simply slipped 
^wn off the mid on to the surface of the peat at a lower level/' 
Had the clay slipped down we ought to have been able to see 
some indications Of the conjectured dbplacemcnt. Let me;^ay^ 
however, that during my repeated visits to tiio place ahd nay 
exattnnauons of the section I have ttfterly fuUed to percitive iifly 


trace of such indioktion.% and, moreover, Ido hot remember that 
one person out of some scores who have in presence of the section 
pointed, but to me tlie slightest app^rance of disturbance. There 
is not a broken 6 f crumpled line in the whole section. 

The peat bed, and indeed the Whole of the section, is now, 1 
am sorry to say, covered up ; but in about Oldham wo have 
a large area covered by what I believe to be typical beds of the 
“Middle” and the bottom of the of 

gravel, pebbles, fine and coarse sanff, toe latter showing lines of 
“current bedding,” and occasionally clay with botdders— in 
which many similar sections, but wanting in the peat, of coarse, 
may be seen, and in which the position and surroundings of the 
beds quite forbid the possibility of “slipping.” The idea of 
the upper clay “having been excavated and thrown down” is, 
I think, too improbable to be seriously entertained, seeing that 
the surface-soil and subsoil on the top of it are of fhO usual 
thickness common to the neighbourhood. 

The “blue silt” alluded to by Mr. Morton as giving strength 
to his suspicions, I can assure him is one of the supports upon 
which 1 rest my opinion that there has been no disturbance. 
Do I understand him to mean that the silt is the result of the 
washings of some passing stream? If so, let mc'tecbmmettd 
him to visit the railway cutting across the large peat bog a few 
miles from here, and known as the “Ashton Moss,” where he 
will find, at the bottom of a bed of recent peat, of from two to 
three yards in thickness, a thicker, but in every other respect a 
similar baud of blue silt, upon which the peat rests throughout 
the length of the whole cutting. This silt seems to have its 
equivalent in the “floor clay” which accompanies our seams of 
coal, I believe that the removal of so much of the peat l)ed and 
drift deposits from the face of the excavation as has already 
taken place has served all the purposes of Uie “few hours 
digging at a right angle to the present exposure,” suggested by 
Mr. Morton, 

Perhaps a more complete acquaintance with the Oldham drift 
beds would bring Mr, Morton nearer to my way of thinking. ^ I 
shall l>e glad to see him here again, and to assist him in making 
a wider, and more thorough examination of them. 

29, Kadclyffe Street, Oldham, October 7 J a Miss Nield 


Temperature of the Breath 

Mr. McNally has, it appears to me, missed the point of my 
observations on this subject. 

His own experiments, though they show a temperature ob- 
tained by breathing on a thermometer through silk, Avool, and 
linen, considerably above the accepted temperature of the breath, 
are by no means an exact repetition of mine. He only lireathed 
through four folds of the materiel for three minutes. I breathed 
through a much greater amount of material aird for a longer 
lime, viz., twen^ to thirty fold* tightly encircling the thermo- 
meter bulb for five minutes. 

The temperatures 1 obtained were very much higher than 
those observed by your correspondent. Thus on a warm summer 
day the temi>erature obtained on rising in the morning before 
dressing and before eating was 106'’. In the afternooth aftttr 
playing a game of golf, when returning home by rail with all 
the windows open, the temperature observed wa* 107®. The 
same day, after dinner (without alcoholic stimulanta)* the thcr* 
mometerrose to 108'' when brea'thfcd bn in the way described. 
The temperature of the air that day averaged 70^ Since then 
I have hot obtained a higher temperature than X07'»^5 . 

These temperatures were obtainfcd by breathing through a mlk 
pocket-handkerchief tightly rolled round the thermometer, but I 
nave obtained temperatures nearly a» high when the thermoimeter 
was wrapped vtp in cotton or woollen ’ 

Mr. McNally asserts that the explanation suggested by my 
friend that the high temperature thus obtained was owing to the 
heat evolved by the condensation of the aqueous vapour con- 
tained in ‘the breath is “undoubtedly correct,” but he gives no 
answer to the obvious objection to thm explanation, vk., that if 
the real t<!mperature of. the breath be, as stated in pbysicdbfteal 
works, 95" to 97» condensation of the aqueott* yapraflr m it 
would omy take place as long as the material throng wbioh 
it is propelled was of lower temperatitre than the breati^. 
When the material attained a higgler temperature than ^ 7 ^ the 
i^iifeohs vapour, in place of being condensed, , and 
heat, would be still further evaporated, and hence be 
rfedaetten of temperature/ 

The fAcft that woolto blbtMiig after exereM has 
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no bearing on the snbjed; of the high temperatures obtaioed by 
bceathiug throogh woven material on the bulb of a thermometer, 
for no one has yet observed that woollen clothing will develop a 
heat greater than that of the body it covers, viz., 98'''$. 

The hygroscopic properties of different materials afford no 
«3^knatibn of the phenomena, for the power of materials to Im- 
bibe ttioUttire will not account for an increase of their tempera- 
ture by breathing throogb them. 

My speculations may be right or wrong $ Mr. McNally has not 
ehown tliem to be either. My facts are not the less true from 
being inoompatilile with ** ascertained physiological truths,** for 
nsocitained physiological truths are only true so long as they are 
not controverted by other ascertained ][^ysiological truths. 

My experiments show that the tempei^ature obtained by breath- 
ing on the tliermomcter in the manner descril>ed is higher when 
less ciloric is abstracted from the surface of the bo^, lower 
when the surface of the body Is losing more caloric. Inus on a 
warm summer day my breath raised the thermometer to 108®, 
whereas to-day (a cold wet day) it only raised the thermometer 
up to 103**. Does not this seem to snow that respiration is a 
means of getting rid of the superfinous caloric generated in the 
body, and that when this excess of caloric cannot be got rid of 
by the skin it passes off by the breath? R. £. Dudgeon 

October 9 

Selenium 

Am the only chance of being able to transmit images of 
reflection thmugh a conducting wire, in the nay sound is 
repeated to a distance by telephone, appears to lie in the 
preparation of a fairly transparent sheet of metallic selenium ; 
it may tend to advance the subject if the difficulties experienced 
in dealing with this substance are mentioned. 

Selenium in its vitreous condition melts about 220"* Fahrenheit, 
and can be drawn out between mica plates over a lamp, to a 
thin transparent red film. But heated for some time it turns 
black and granular, apparently absorbing hydrogen, then melts 
only at 423“ F,, and is brittle and intractable. Unfortunately 
it ia only in this cryslallme state that its power of conducting 
electricity appears, and varies with the light under which the 
selenium is placed. 

Prepared in the mass, electrically conducting selenium is as 
compact as the liardest gas carbon, with the smtny appearance 
and surface of graphite. How to reduce such a substance to 
any degree of transi>arcncy is perplexing. By reducing it to 
fine powder, and subjecting the black selenium to severe hydraulic 
pressure between licit polished steel plates, thi desired effect 
might !:» produced. Sclcniiun also dissolves freely in chloride 
of selenium, SejClji, and precipitates slowly in a botyroidal mass 
of blac^ selenium. It also separates in the crystalline form 
from conccnti'aM solutions of selcnide of potassium or sodium. 

There Is some uncertainty as to whether a transparent sheet 
could be more easily obtained by the method of precipitation, 
than by mere mechanical treatment. But the investigation is 
one_ that requires to be carried out with the aid of a fully 
equipped laboratory, and is beyond the power of an ordinary 
experimentalist. 

To devise a successful mode of making a black substance like 
graphite at all translucent, requires a distinct understanding of 
the reason why iiodies arc oj^que. Something more than an 
explanation in general terms is needed before camera pictures 
can be resolved mto electric currents, and again integrated upon 
a remving plate. 

Perhaps some of the readers of N^tuaE may be able to 
anggest a method of dealing with selenium that will produce 
ilim transparent sheets capable of conducting electricity. 

London, October ifi A. T. F, 

]>ynaateft Hercules 

Tke reviewer of Ober's M CauHps^^^ (Naturb, 

V<^. mi, p. 216) appears to doubt the story of the habits of the 
lame Hcrcul^ b^lc, jfymstes ^ivmi by Ober on the 

aumdtity of bis^de^ It is nevertbeleis perfectly true, and 1 have 
•ncyself witheasea the occurrence twice in Ibis neighbourhood, where 
the beetle b not uncommon. In the first instance I noticed it on a 
bnmeh; p( and the second thfie on a species of 

both yery soft-wooded trees. Tdie branches in each 
cdse ime Wbotrt thre^-qtiapters of an tocK in diameter, half an 
indi bdf^ formed by the wood* In both cases t saw the per* 
lOmanoe of ^e anhnnl most distinctly, juat as described by 


Ober*s guide, and I took not only a piece of the severed branch 
with me, but secured also the second animal, The noise is not 
so much produced by the catting of the branch as by the open 
wings passing rapidly through the air during the rotation of the 
beeue. I do not believe there is anything of a sexual call in the 
manoeuvre. The beetle wants to get at the abundant juice of the 
young branches. It is called in this cotmtry oxerr/mbr, i,e, 
sav^>er. Golofa p&rteri^ an allied insect of the same family as 
Lameiiicornes, behaves in a similar way, but chooses* of course 
thinner branches. A, Ernst 

Caracas SejHcmber 9 

What ia Alrese? 

In the large Enevdo^du published by Diderot and d'Alembert, 
vol. xii. p. 224 (edit, in folio) there is mentioned amongst the 
substances used for poisoning water to catch the fish, Vherbequ*m 
appdk /*AX.RESK. I.ittre has no such word, nor anything like 
it, nor indeed any other lexicographer I am able to consult here. 
1 should be much obliged for any information on this name, or 
the plant referred to. A, Ernst 

Cardcas, September 9 


Rainfall of Sierra Leone 


As I believe there is little account taken of this climate at 
home, and as perhaps it might interest you, I send you an account 
of one day’s rainfall this month, which is an excessive amount 
even for Freetown, and equal to one-tliii*d the whole yeax^a 
rainfall for Dublin, I believe ; — 


Rainfall registered in tlu Cohnial Hospital, Freetown, go feet 
above Seadevel 


Inches. 


From 6 a.m. to 4 p.m. September li 6*35 

From 4 p.m. to 6 a.m, September I2 4*05 


Total in 24 hours 10*4 

Garrison House, Freetown, W, Hume Hart, 

September i6 Colonial Surgeon 


An Octopus 

I INCLOSE an account of an enormous octopus w'hidi was 
thrown on the shore at Kilkee, Co. Clare, in the last great storm. 
As strangers find my uncle’s hand very hard to read, 1 have 
copied his letter, 

Ardanoir Foynes C, G. O'Brien 

Saturday, October 9, 1880 

“lam sorry you were not at Kilkee when a great octopus was 
stranded on the side of the Duggerna reef on Thursday last. 
Its arms had been partially broken : there were eight of them, 
each as thick as a strong man’s upper arm, and beneath each 
uere two rows of suckers like cupping-glasses, more than a 
shilling size in circuit. When [lerfect, each of these arms must 
have been from twelve to fiflcen feet long, and from the point of 
one arm to that of its opposite was a length of nearly thirty feet. 
The ammal’s length from the insertion of its suckers to the end 
of its body must have been nearly twenty feet, perhaps more, 
its mouth, like a parrot’s l)cak, was as large as two joined hands 
of a large man with the Angers outstretched. It weighed about 
4 cwt. Its head was ij inch in diameter, about three feet long ; 
its eyes of the size of the inner circuit of a breakfast-plate, A 
monster. The under colour that of the under side of a turbot.’* 
— [From a letter of the Rev. R. J, Gabbett.) 


SYNTHESIS OF CITRIC ACID 

A S we intimated last week, another brilliant synthesis 
has recently been accomplished in the domain of 
ozganic chemistry. Messrs. Grimaux and Adam have 
succeeded in building up the characteristic acid of Icmaas 
from glycerin. Glyccriti may be regarded as trihydroxy- 
propane^ and citric acid as hydroxypropane- 

tricarboxyllic acid, CaH4(OHXCOs,H)9. To convert glycerin 
into citric acid at was therefore necessary to replace two 
bydrbxyl groups* and one hydrogen atom, by the grot^ 
COsH (carboxyl). This was done as follows By the 
ac^tidn t^ hydrocmoric acid on glycerin, dlchlothydrin. 
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CHjCl-CH(OH)— CHjCl 

was produced; this was oxidised by potassium dichromate 
and sulphuric acid, to dichloracetone, 
CHaCi-CO-^CH^a, 

which, when acted on by concentrated hydrocyanic acid# 
yielded dichloracetone cyanhydrin, 

CH,Cl-C<gNci- 

OH 

The acid correspondin|: to this cyanhydrin having been 
produced by saponifying with hydrochloric acid, the 
sodium salt of this acid, viz,, 

OH 


was treated with potassium cyanide, whereby a dicyanide, 
CH^CN^ 


p/COaH 

TXCIU.CN 


OH 


was produced. When decomposed by hydrochloric acid, 
this dicyanide yielded citric acid, in all respects identical 
with that obtained from the lemon and other fruits. The 
generally accepted structural formula for citric acid, viz.^ 

CH,CO.H~C<CO.H^g_„ 

OH 


is confirmed by the synthesis of Grimaux and Adam. 
Glycerin may be prepared from trichlorhydrin, 
CHaCl-CHCl-^CHaCl, 

which is itself obtained by the action of chlorine in day- 
light on propylcnic chloride, 

CHg-^CHCI-CHaa, 

one of the products of the chlorination of propylene, 
CjHfl, Finally this hydrocarbon, propylene, may be 
produced by passing a mixture of carbon monoxide and 
marsh gas through a red-hot tube. Inasmuch as carbon 
monoxide and marsh gas are easily built up from carbon, 
hydrogen, and oxygen, the synthesis of citric acid from 
these three elements is now an accomplished fact. 

In connection with this synthesis, it is worthy of remark 
that in the last number of the Berlin Berichie^ Kekul <5 
announces that he has been working at the same subject, 
but by a totally different method. Kekul^'s work is not 
sufficiently advanced for him to say positively that his 
method of synthesis is successful, but he feels justified in 
saying that very probably the process adopted by him 
has resulted in the formation of citric acid. 

M. M. P. M* 


PLANTS PROM LAKE NVASSA AND LAKE 
TANGANYIKA 

R, THOMSON , who has recently returned from the 
expedition of the Royal Geographical Society to 
Central Africa, has brought to Kew a considerable col- 
lection of plants from the . plateaux round Lake Nyassa 
and Lake Tanganyika. The plants from an elevation of 
6,000 to 8,000 feet above sea-level contain a large pro- 
portion of Cape and characteristically temperate types. 
Amongst the former are the well-known Dterama 
raxis) penduia^ SciBa ri^difoliay Buphane toxicaria (the 
^eat poison bulb of Katal and the Transvaal), a fine 
Moraa with a long tube and bright purple flowers as large 
as those of Ms /aKdtssima, a Gladiolusy a Pelargoniumy 
more than one species of Gnidia and tielichrysumy and 
a protcaceous shrub (probably /hirw, which extends to 
Abyssynia) with large heads of flowers. Of characteris- 
tically temperate types there arc species of Geranium^ 
JiumtXy Qerastiumy Coalamintkay Scabiesa^ perhaps 


identical with our European and English £, C&lu%n^ri<x. 
Upon the plateaux below 6,ooo feet the vegetation 
assumes a sub-tro|^cal character. Here he met with a 
tree-fern of the genus Cyaiheay Agauria salicifolioy Hook, 
fil, an ericaceous shrub common to Bourbon, Madagap* 
car, and the Cameroons, representatives of Mimulcpsisy 
Hmscusy ClemaiiSy PhyUanthusy Gerheray Smithiay Aca^ 
iyphUy PentaSy Thundergmy Buchneray Strigay a shrubby 
Spemmcocey a curious Loranthus with broad leaves 
and tubular flowers densely clothed with yellow hairs, 
Hypoxis Viiiosay several fine Dombeyas, Vernonias, 
and Combretums, a genus of Htdysarea with fiowers in 
heads like those of the hop, and a curious brOad-leaved 
Euphorhiay with very large hand-like glands to '.the in- 
volucre. The specimens are well selected and excellently 
dried. It is probable that nearly all of them are in a 
condition in which their botanical position can be settled, 
and that although upon a hasty glance there do not seem 
to be any strongly-marked new generic j types, a good 
many of the species will prove new to science. The 
marked northern extension of the Cape flora at compara- 
tively ihigh elevations in Central Africa is a fact of im- 
portance. It quite supports the theory that that flora 
IS of great antiquity, and that what exists of it at the 
Cape is only a survival from a period when it was probably 
far more extensively diffused, though perhaps less highly 
specialised. It is much to be desired that travellers in 
Central Africa would do all in their power to collect dried 
specimens of the vegetation of elevations above 6,ooo feet. 


GRAHAM BELVS EXPERIMENTS IN 
BINAURAL AUDITION 

■pROF. GRAHAM BELL has published in tht American 
(quarterly) Journal of Otology a memoir on some 
experiments relating to binaural audition, read by him 
last autumn at the session of the American Association 
for the Advancement of Science. Some of his obser- 
vations confirm the work of previous observers, but are 
of additional value in affording a more systematic examina- 
tion of some of the phenomena than has hitherto been 
attempted . The following summary of the results obtained 
by him will therefore be of some interest. 

When we close one ear and listen to sounds through 
the other only, there seems to be a onesidedness about 
them, as there is about objects perceived by one eye. 
When both ears are employed simultaneously a sort of 
stereoscopic effect of audition is perceived. Sounds 
assume a ** solidity^’ which was not perceptible so long 
as one ear alone was employed. The difference between 
monaural and binaural audition is especially well marked 
when we attempt to decide by ear the locality of a par- 
ticular sound. Whatever power a single car may possess 
of determining the direction of a source of sound, both 
ears are certainly much more effective for this purpose. 

The following experiment, designed to produce arti- 
ficially the stereophonic phenomena of binaural audition, 
was therefore devised by Prof, Bell while in this country 
in 1878. Four telephones were arranged, as in the figure* 
The telephones a and B in one room; cand D in another. 
The mouthpieces of a and B wore turned away from one 
another like the auricles of a person’s ears, and the 
diaphragms were about as far apart as the tympana of 
the two ears. The expectation was that a person holding 
c and V to bis ears should not simply hear speech when 
any one was talking near a and B. but flhat be should be 
able to perceive the direction of the speaker’s voice rela- 
tively to A and B. In fact, the listener’s ears were, as it 
were, electrically prolonged to A and it respectivdy. The 
sensations produced were decidedly novdi but not exac^y 
such as bad been expected. Using various sources of 
sound-^speaking, ringing a loud dinner-bell in variema: 
parts of the room, it was found that the locatioa of 
the sound could be detertnined to a limited extent* Tbk 
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general result was as follows ; imagine a globe> F, Q, H, 
in interior ef which are the telephones a and B ; Ik E 
and o be the two poIes> and imagine the usual meridian 
lines and parallels of latitude. It was found as the result 
of the ex^rsments that the observer at d could deter- 
mine wim tolerable accuracy the latitude oi a sound made 
near a, B, but that he had no idea whatever of its longitude. 
In a later experiment two Blake transmitters were em- 
ployed. They were placed back to back at about five feet 
from the ground in the open air. The receiving telephones 
were indoors, whence the speaker could be observed. The 
results of observation coincided with those already de- 
scribed. In order more closely to imitate the natural 
arrangement of the ears the transmitters were then set so 
that the diaphragms were at 45*^ to each other. A sound 
made at H here produced a feebler effect than one made 
at F ; and after a few experUnents the ear seemed to be 
able to distinguish whether the ^eaker were in front of, 
or behind the transmitters. Unfortunately the two 
transmitters were not equaiiv sensitive, and the ear had 
to get accustomed to the slight inequality in the intensity 


P 



of the transmitted sounds. Pr<rf. Bell suggests that the 
sensations experienced by deaf persons might be studied 
by persons possessed of normal hearing powers by 
purposely usmg transmitters of unequal power, or by 
introducing artificial resistances into the circuits. 

It also occurred to Prof. BeU that the telephone might 
afford a means of ascertaining to what degree the human 
•ear normally has the power of appreciating the direction 
•of soitnd. For this purpose a number of telephones were 
hung up in different parts of a summer-house, and were 
connected with a switch-board so that an interrupted 
current ftrom a rheoioatnc in a distant place could be sent 
m one at wa A person suUoned at the 
nwddle of the summm^hemse, with his eyes dosed, and 
holding his head perfecrijr still, was required to indicate 
the point from which the sound kerned to emanate. The 
in<!fica^ direction usually diffked conskierably from the 
true direction, and it was found that the observer soon 
«we to rscopdee each individual telephone by its par- 
ticular timbre^ To obtnate this a shigle telephone was 
hung up in different parts of the swmm^-house during 
the aluionee of the observer. This was laborious ; 


nevertheless a long series of experiments were carried out, 
and their results carefully set down in a series of eight 
tables. Five young men were employed as observers, the 
power of each of their ears being previously ascertained 
by an independent test. The experiments thus carefully 
made ■ and tabulated are still too few, and in Prof. BelVs 
opinmn too imj^rfect in several respects, to admit of 
accurate generalisation ; but some deductions are unmis- 
takable. The tables establish beyond dispute (a) that 
the ^rception of the direction of a source of sound is less 
perfect by a single ear than by both ears; (^) they dis- 
prove the idea that direction cannot be appreciated by 
monaural observation ; (c) they show that the direction of 
sound is more accurately denned as it approximates to 
the axial line of the cars [this entirely negatives Stein- 
liiiuseris theory of binaural audition] ; (d) that the indica- 
tions are proportionately at fault as the true source is in 
any other direction, the angular error sometimes amount- 
ing to 180° when the source is 90*' from the axial line ! (e) 
the perception of direction is absolutely unreliable when 
the source of sound is at the nadir with respect to the 
observer. It should however be remembered that in 
experiments thus made in an apartment reflexion of the 
sound comes into play, and partially vitiates any general 
deductions by introducing slight though unknown compli- 
cations. 

The method adopted by Prof.* Bell to measure the 
relative hearing power of the separate ears was as 
follows .'—Two flat coils of wire were placed upon a long 
wooden rod which passed through their centres. One of 
these coils, the primary,’* was a fixture, and was put in 
circuit with a battery and a vibrating interrupter in a 
distant room. The other coil, the “ secondary,” was 
joined up to a telephone. When placed close to the 
primary the Induced current produced loud sotmds ; the 
observer, Iwlding the telephone to his ear, was then 
directed to slide the secondary coil away from the primary 
until he ceased to hear anything. The distance between 
the two coils was then measured. It will be seen that 
this arrangement anticipated to some extent the sonometer 
of Prof. Hughes. 

We venture to hope that Prof. Bell will continue these 
interesting researches in this promising, and hitherto 
almost unexplored field. S. P. T, 


THE GEOLOGY OF THE LIBYAN DESERT^ 

I N his very interesting anniversary address before the 
Academy of Sciences in Munich Dr, ZUtel has brought 
together all the known facts concerning the geology 
of the northern districts of Africa, in a manner which is 
calculated to render the greatest service to his fellow- 
workers in science. The address, with its accompanying 
map and numerous explanatory notes, constitutes indeed 
by far the best monograph on North African geology 
which has yet appeared. The author not only reviews 
the works of the various travellers who have furnished 
materials bearing upon the question, from Browne and 
Hornemann to Fraas, Rohffs, and Senweinfurth, but what 
is of far more importance, gives the results of his own 
accurate study of the rocks and fossils collected and 
brought home by recent Investigators. The general 
results arrived at by Dr. Zittel arc as follows. 

To the cast of the Nile rises a mountain range com- 
posed of highly crystalline rocks— granite, dionte, and 
fiomblendic gneiss. The peaks of this range rise to 
heights varying from 5,000 to 8,000 feet. 

The oldest stratified rocks of the district appear to be 
of Cretaceous age. Lying upon the axis of crystalline 
rocks, and also covering wide tracts of country to the 
south of the Great Desert, is found the Nubian sandstone 

* ** Ueb«r 4«a Xttolo^fltefien Bau der Hb]^h«n WQjtte. <K«itr«da|«ltah«n 
iader OflcntUchen Sitcuni; dcr k. b. Akadetnttt der Wis»«n«ch«n«n in MSiie^a 
xur Fdttr ibr»6 «iiihuftd«rt uttd cinundxwanxi^en Sii^iungAUit***) Von ur. 
Katl A 2SiU«t 
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forxnjjttiofi;/ CdncertiiiDg the age of theee sandstone rocks 
a t€nMiMd:al»le amount of controversy has taken place in 
retettt years, and they have been referred by different 
Stntjiors to the Triassic. the Jntassic, and the Neocomian ; 

*rhe fossils round by Overwe|i and others, ho^- 
efver, seem to leave no room for doubt mat the real age of 
the Nobian sandstone is the Cehomnian, or lower; 
portion of the Upper Cretaceous, 

Lying upon these sandstones are found great deposits i 
over 600 feet in thickness, consisting of dark green kiid ‘ 
grey, f5nely4aminated marls in their lower, and of white, I 
earthy limestones in their upper part. These rocks 'COn* 
tain many characteristic Upper ‘Crctaccorus fossils, such as 
AnanthyUs wains ^ VcntncuHieSy RudisUs, These 

Upper^ Cretaceous rocks have been found not only 
forming the whole southern margin of the Desert, but also 
rising above the sandy wastes m the hilly masses which 
form the oases. 

The deposits which underlie the greater part of the ’ 
Sahara appear to be of Tertiary age and referable 
to the Nummulitic and Miocene periods. There would 
seem to be no sharp line of demarcation between the 
Cretaceous and the Tertiary deposits in this area, and in 
this, as in many other particulars, which are pointed out by 
Prof. 2ittel, the North African formations of these perjrods 
remind us of those of [the Rocky^Mountain regions of 
North America. ! 

The older Tertiary deposits of Northern Africa are i 
divided by Dr. Zittcl into two members, which he desig- | 
nates the Lybysche Stufe” and the Mokattam Stiifp:'* I 
In the lowest of these (the Libysche Stufe) a widely-'! 
^read and very characteristic fossil is the Bclemnite-like * 
Grapkularia desertorum^ Zitt. ; many nuraniulites and 
Other welhmarked Eocene fossils also occur. 

There appears to be still some doubt as to whether the 
‘'Mokattam Stufe** of Dr. Zittel should be classed as 
Eocene or Oligocene. 

In the' northern part of the area various freshwater, 
and manne deposits are found which are now referred to: 
the Miocene, No less than sixty-eight forms of marine 
moliusca have been determined by Dr. Theodor Fuchs 
as occurring in these beds, and he is led to regard them 
as Indicating a horizon not far removed from that of the 
Leitha-kalke of the Vienna basin. 

The several formations described succeed one another 
from aouth to north, this being the direction of the dip 
of the. bk^ds ; their relations to one another are well 
illUsttated ip the map and sections which accompany the 
work, 

In thC' midst of the Bebarieh oasis a mass of igneous 
rock is found rising through the midst of the Upper 
Cretaceous limestones. This rock has been studied by 
Prof. Zirkel of Leipzic, who pronounces it to be nn ordi- 
nafy plagioclase basalt, very similar in character to that 
of the Giant*s Causeway in Ireland. 

Over the whole of these formations the great mass of 
sands of the Desert is spread, and rises in places into 
hills several hundreds of feet in height, 

^ In reading this address we cannot but feel that Dr. 
Zirke! has made admirable use of the collections which 
Dr. Schwteinfurth and others have placed in the museum 
at Munich * and that by their careful study be has been 
enabled to clear up many of the difficulties which every 
one mast have felt who has endeavoured to understand 
the geological structure of the great African continent. 


PHYSICS WITHOUT APPARATUS^ 

VIII. 

T N the preceding articles of this series v/e have shown 
* ^ how in every department of physics a large number 
of instructive experiments may be performed without the 
aid of any more formal apparatus than the usual domestic: 

* Oontinmd from \\ s^S, 


ap^i^ces of an ordinary to 

o© described a few ' miscdlaneousf wtSiim 

concluding the subject. ' r 
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^ 2\laiiy years ago Prof. Faraday observed that if two 
pieces of ice are pressed against one another they freeze 



■ ■■ Fit;. ..ttdi, ■■ . ..t ; 

findty together at the point , of contact,' c^ 

may themselves be thawing at the suffkev TO 





Q? ic« he the mmc of regulation. 
The true' explanation of this property was not at once 
arrived dt. From theoretical considerations Prof. James 

th,at the application of pres- 
Its .riieitihg- 



was afterwards verified by Sir william Thomson, who 
melted ice by subjecting it to great pressure. More ; 




a copper wire a heavy weight It Is found that in the 
course of a few hours the weight will have dragged the 
wire through the ice, as if it were no harder than a piece 
of cheese; yet tjbat the ice has healed up as fast as the 
I wire into it; and that it is still one solid block. This 
extraordinary fact can be accounted for in 
the following way. In the neighbourhood of 
the wire whete it passes through the ice the 
, ’ pressures afe hot unifortp, for just below the 
^r^"the pprtle^ :pf the ice are under pres- 
oVdng to the ^11 the heavy wmght, 
while immediafojy above the wire the Ice is 
. sdyOcted to a stress tending to dhaw the 
particles asunder; or, in Other words, it is 
subjected to a pull or ** negative pressure. 
The pressure on the ice undergo wre lowers 
iU melting-point, and causes viery small quan- 
tities of it to melt; these liquid portions 
immediately are squeezed put, and find thOir 
way round the wire to thp space above it, 
where, the pressure being reduced, they again 
freeze hard. 

Our next picture (Fig. 26) is a simple illus- 
tration of the principle of tlN diving-bell A 
wine-glass is turned moUw 
plunged into a jar of water. The water rises 
up only a very little way into the mouj^ of 
the wmc-glass, owing to tho air whiiichi it 
contains. The detiper the wine-gJa^ is 
plunged the more is me/ air compressed and 
the higher does the water rise in the minia- 
ture bcU. To compress the contained air into 
one-half of its original volume it would be necessary to 
plunge the wine-glass about thirty-four feet deep into water ; 
for to halyo the volume of the air inside we must double 
the external pressure. The pressure of the air is already 
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lyoently devi^d a very beau- about fifteen pounds on every square inch, and to double 

tiful experiment on regdadon which requires no special that pressure requires the additional weight of jthteyrfoi^ 
kflpemtua im A block of ke (Fig. 25) ^ feet of sOpermeumbent water, for that is tibe at 

to iteed upcm a suitable impp<Mt, at^ which the water itself presses with a force of fifteen 
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pounds on each square inch of surface. M, Tissandier, 
In describing this simple experiment in the pages of La 
JVa^ur^f has suggested that a few imprisoned flies or other 
insects may without any cruelty or hurt do duty as divers 
within the miniature diving*bcll, and afford proof that life 
can go on in the inclosed air even though below the 
surface of water. 

In speaking in a former article of the subject of inerHa 
we mentioned the following familiar trick ; a number of 
the round wooden '*men ” used in playing the game of 
draughts are piled up in a column one upon another. If 
the lowest one of the pile is dextrously hit with the edge 
of a paper-knife or other suitable article it may be 
knocked away from under the others without overthrow- 
ing the others. Fig. 27 shows how the experiment is 
arranged^ the narrow slip of wood which serves as the lid 
of the box being here used as the weapon. Beginners in 
science must not mistake the meaning of the term ittertia 
as applied to matter. Matter is not in itself lazy or inert. 
But it possesses the property of mass^ and to set mass in 
motion requires the expenditure of energy. If we skilfully 
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-spend the energy of the rapid blow upon the one draughts- 
man, it is knoclced away before there is time for any con- 
siderable part of the energy to be imparted to the others 
that are piled upon it. 

Another simple experiment, depending partly upon the 
inertia of matter and i^rtly upon elasticity, is often shown 
.as an after-dinner trick. Upon a linen tablecloth is 

J )iaced a threepenny-piece between two pennies or otlier 
arger and thicker coins. Over this an empty wine-glass 
is ^aced, and the nuzzle is how to get out the smaller coin 
without touching the glass. The very simple operation of 
sci-atching with the finger-nail upon the cloth, as shown 
in Fig. 28, suffices to accomplish the trick, for the little 
coin IS seen to advance gently towards the finger until it 
has moved completely away from under the ^ss. The 
^bres of the linen cloth are elastic ; when you scratch with 
your finger-nail they are drawn gently forward until the 
force of their elasticity becomes too great and they fly 
liack; to be once more drawn forward, again to slip back, 


and so on. While the fibres are drawn forward slpvrlyi 
they drag the corn with them to a minute distance. But 
when the slip occurs and they fly backward, they do 90 
very rapidly, and slip back under the coin before there is 
time for the energy of their movement to be imparted to 
the coin to set it in motion. So the coin is gradually 
carried forward over the surface of the cloth. 

We will next give a simple experiment whiefi illustrates 
the principle that a substance which is very weak in one 
direction may be very strong in another, the ** strength” 
of the material (that is to say, the resistance It offers 
before it will break) depending on the way in which a 
force is applied to it. It is possible to lift a decanter full 
of water oy means of a single straw. To do this the 
straw must be bent as Fig. 29 shows, so that the weight 
comes longitudinally upon the straw. The straw is a 
very weak thing if it has to resist a force applied laterally. 
Lay a single straw horizontally, so that the two ends are 
supported, and then hang weights on to the middle of it; 
a very few ounces uuli break it across. But let the 
weights be fixed to one end of the straw, and the straw 
itself be hung downwards so that the pull is exerted along 
it, and it will support one or two pounds at least. When 
bent, as in the figure inside the bottle, most of the weight 
is applied as a thrust against the end of the straw ; the 
bottle tilts slightly until the centre of gravity of the whole 
is below the point from which it hangs between finger 
and thumb; but in this position the sideway thrust 
against the middle of the straw is very small, and the 
material is strong enough to stand the strain to which it 
is subjected lengthways. 

Lastly we 'offer an illustration (Fig. 30) of an experi- 
ment known to every schoolboy, A can or jar containing 
water may be whirled round the head without spilling a 
single drop, provided the motion be sufficiently rapid. 
When a moving body is subjected to the constraining 
action of a force which acts, like the pull of a string held 
in the hand, towards a fixed centre, the result is a motion 
around the centre of force. Were it not for the con- 
straining force the moving body would fly away at a 
tangent ; and to the reaction exerted successively in all 
directions away from the centre the name centrifugal 
force” was formerly given. The water in the can, being 
heavy, is also subjected to this so-called centrifugal force 
as it moves around the fixed centre, and hence it does 
not fall out of the can while passing through the inverted 
position in the air if its speed be sufficiently accelerated. 


THE GERMINATION OF WELWITSCHIA 
MIRABILIS 

H aving been supplied, through the kindness of the 
Director of Kew Gardens, with young seedlings of 
Weiwitschia ntirabilis^ 1 have been enabled to draw 
some fresh conclusions as to the homology of the large 
leaf Structures, which have hitherto been described as 
persistent cotyledons. It is true this description has 
been confes$eaJ>r provisional, since the process of germi- 
nation has not hitherto been traced. 

The seeds germinate in a manner correspondiM in the 
main with that described by Strasburger for Ephedra 
campylapoda 0 * Conlf. und Gnet./' p. 520), The radicle 
first breaks through the testa, the point of perfora- 
tion depending ^parently upon the position of the seed 
during germination. The cotyledons also break through 
the testa, but at a different point from the radicle. The 
cotyledons arc two in numoer ; in one case I observ^ 
three^ one being smaller than the others. They 
themselFCs entirely from the seed, anff expand to a length 
erf I inch to inch, with a Iwadth of f hxch, qr tatoer 
more ; it is possible, however, that they i&ay by jprosrth 
attain a larger size. The cotyledons when 
green, though whUe still in the se^ they' afe 
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TMr form is lijaear, maijjin entlrti glabrous. Each has 
two main fibro-vascular bundles parallel to one another, 
and two or more lateral ones, also parallel to these ; 
they all ^ve ofT lateral bundles which anastomose 
freely* The hypocotyledonary portion of the stem ex- 
tends to a length of about one to two inches ; it is com- 
pressed in a plane parallel to that of the cotyledons, and 
IS slightly swollen immediately below the point of junction 
with them* 

Though the cotyledons are completely withdrawn from 
the seed at an early stage, a physiological connection is 
kept up between the seedline and the endosperm by a 
peculiar structure, produced apparently by a lateral 
swelling of the hypocotylcdonary portion of the stem. 
The time and manner of its development I have not yet 
been able to ascertain, but in one seedling of twelve days 
it was found lying parallel to the cotylccions, these being 
still inclosed in the endosperm, whereas in the mature 
seeds I have not been able as yet to sec any trace of it 

This structure remains in close connection with the 
endosperm, and is probably useful in transferring the 
nutritive substances from it to the embryo after the coty- 
ledons have been withdrawn* As far as I can see at present, 
this lateral structure is produced merely by a process of 
lateral extension of tissues. The fibro-vascular bundles 
curve slightly into the protrusion, but I have observed no 
special modification or the tissues further than a lateral 
extension. If this be the case, it may be considered 
morphologically as an emergence. 

It has been already observed by Strasburger (‘^Angio- 
spermen und Gjmnospermen,” p. 155, Plate xxH., Figs, 
9 o> 9 *> 93) that in the ripe emoryo of VVelwitschia an 
apical papilla is to be seen between the cotyledons ; but 
his observations were conducted only on embryos in 
mature but ungerminated seeds ; and here, as in Other 
members of the group, the plumule docs not develop 
beyond this condition of a mere papilla till germination 
begins. In the young seedlings (about six weeks old) 
which I have had the opportunity of observing, the 
plumuk comists of two kaves^ decussating wiQi the 
cotyledons, and between these there is an apical papilla. 
In the most advanced specimens now growing at Kew 
these leaves of the plumule are about one-sixteenth of 
an inch in length, but no further development of leaves is 
at present to be seen. 

These observations suggested a comparison with the 
youngest specimens preserved in the Kew collections : 
the result is the discovery of evident traces of the bases 
of leaf-structures below the well-known pair of large 
leaves, in the form of ragged ends of fibro-vascular 
bundles, which run directly into the tissues of the stem. 
These earlier leaves appear to have been at right angles 
to those of the existing leaves of the plant, and we may 
with good reason conjecture that they were the cotyledons. 
Full proof of this will be afforded if the plants at present 
growing at Kew remain healthy. If this conjecture be 
true the pair of large perennial leaves are tho first and 
only pair of kaim developed from the plumule^ and not 
cotyledons, as they have been hitherto assumed to be. 

Other interesting points in the germination of this 
plant, together with a description of its minute histology, 
must be deferred till a later notice. This I hope to be 
able to publish with illustrations in an early number of 
the Quarterly fournal of Microscopical Science. 

r ^ Okpen Bower 

The Jodrell Laboratory, Royal Gardens, Kew, 

October 9 


notes 

Ik the second of ft series articles ia ihtJPoE Mall Gazette 
On Vain Discourse, in the qnidnt and iwsundy our 
roftote fprefftthers, the ^‘thcMker ^othiidtet^ 


he hath a vocation to popularise ce, not as some of our 
masters come forth to stir up interest in these matters, but 
from folly and emptiness." He then proceeds to de&ne 
him He is a great breeder of vain discourses, for he 
deemeth .that the strong meat of knowledge will sit ill on 
dainty stomachs, and so sets himself to save them the digesting,. 
He watereth first to the consistency of a small fact to the page, 
and sweeteneth with many a line of poetry ; and if there be a 
tough morsel of reasoning or a sharp fragment of logical defining,, 
that he carefully throweth aside, * et pondera rerum minutissimU 
verbis frangit,* For seasoning there are divers sorts of lights or 
colours or smells to wonder at, and pictures and tales, and praise 
of the wonderful nineteenth century, and of science and of 
such as study it. And so there is made a thin and limpid 
pabulum, or extraetum scimikp diluium^ which will not harm the 
delicatest, nor indeed do them any good, though it be sweet to 
the taste and pleasant to the eyes, and have the savour of 
wisdom. For knowledge that is worthy of being attained 
needeth faithful striving and endeavour, and skill cometh not but 
by assiduity in act and exercise — KaXet," The lecture 
season is now beginning, and it would be well that those who 
attend science lectures should learn to distinguish between the 
true and the false, and this they can easily do by applying the 
test given by the Pall MalU The spread, of efficient education 
in science will either extinguish the popular lecture or greatly 
alter its character. We are glad to see the growth of outside 
opinion on the subject, as may be inferred from the article 
alluded to. 

We regret to record the death of Dr. E. J. Sparks, F.K.C.P.^ 
of Mentone, which occurred at Crewkeme on the iith instant. 
Dr. Sparks has been in failing health for several years, but he 
is one of those striking instances of what work can 1>« done by 
an active mind in spite of physical weakness. He was well 
known as a constant contributor to tlie Medical Times^ in which 
appeared the scries of letters on the climate of the Ri^cno 
which were afterwards developed into his excellent book on the 
Hcalth-Kesorts of the Riviera. The preparation of this work 
occupied the best portion of Dr. Sparks* later years, and it is only 
threemonths since he revisited several of the less freiiuented places 
on the Eastern Riviera for the sake of a second edition. The book 
is a truly scientific work. Statistics relating to climate anddhe 
various diseases for which the Riviera has been recommended 
have been collected and tabulated with the greatest diligence and 
care ; and the experience of observers, both lay and medical, as 
to the beneficial infiueitce of the climate is given with the 
greatest candour. Besides this work, Dr. Sparks published a 
few years ago a translation of Dr. King’s “ Therapeutics," the 
value of which was greatly enhanced by the introduction of a 
quantity of new matter carefully collected together from medical 
periodicals. It was a work of no small lalMur, nece^isitating aa 
it did the transformation of all quantitative relations from the 
German into those employed in the English and American Fhar- 
macopoeias. It received on the other side of the Atlantic prompt 
appreciation in a manner both hurtful and complimentary. 
Before it could be reprinted fi‘om the stereotype plates sent over 
for the purpose, a pirated fac-simile edition was produced by a 
publisher who has hitherto forgotten to send a cheque. He 
brought to his medical practice an unusually thorough knowledge 
of the science of his profession, and a high-minded devotion to 
the welfare of his patients which quickly secured the confidence 
of all who consult^ him. In friendship he was staunch, loyal, 
and self-sacrificing, and his loss will be long felt by a wide 
circle of friends. 

The following are among the scientific and geographical 
pubBcations atmonneed for the present season :-«By Mr. Mur- 
ray i ** Japan ; its History, Traditions, and Religions, with the 
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Nwrative of a Viiit in 187a,’' by SirE. J. Reed, K.C.B., M.P. ; 

Unbeaten Tracks in Japan/' by Isabdla Bird (these wotics ore 
just published) ; ** Personal Life of David Livingstone/’ by Dr. 
W. G. Blackie ; ** A Pilgrimage to Nejd/’ by Lady Anne Blunt ; 
<*Tbe Power' of Movttnent in Plants," by Charles Darwin, 
rissisted by Francis Darwin ; ** The Cat ; an Introduction to the 
Study of Back-boned Animals/’ by St. George Mivart ; “ Siberia 
in Europe, a Naturalist's Visit to the Valley of the Petohora,” 
by Henry Seebohm ; “The Gardens of the Sun : a N^itutalist's 
Journal on the Mountains and in the Forests and Swamps of 
Bortieoand the Sulu Archipelago,” by F. W. Burbtdge. Messrs. 
Allen and Co. announce: “The Expiring Continent ; a Narm* 
ti VC of Travel in Senegambia/’ by A. W. Mitchelsoii; “A 
Dictionary of Ethnological and Philological GeograjiUy/’ by Dr. 
R. G. Latham; “Incidents of a Journey through Nubia to 
Darfur,” by Sydney Ensor, C.E. Among Messrs. Crosby, Lock- 
wood, and Co.’s announcements are: “The Fields of Great 
Brilftin; a Text- Book of Agriculture/’ by Hugh Clements ; “A 
Rudimentary Treatise on Coal and CbaLMining/’ by Warington 
W. Smyth, F.R.S. Messrs. Sampson Low and Co. announce : 
** New Guinea/' by L. M, D’ Albertis ; “ Seven Vears in South 
Africa," by Dr. Holub, Messrs. Longmans promise the second 
series of HelmholU's “ Popular Lectures on Scientific Subjects," 
translated by Dr. E. Atkinson. Messrs. Chatto and Windus : 
** A Simple Treatise on Heat," by W* M. Williams. Macmillan 
and Co,: “Island Life,” by A. K. Wallace; “A Visit to 
Wozan,” by„L. S. Watson; “Voyage of the by A. E. 

Nordenskjbld ; “ Text- Book of Geology/’ by Prof. Geikie ; 
** Ideal Chemistry,” by Sir Benjamin Brodie, Bart.; “A 
Treatise on Organic Chemistry/* by Professors Roscoc and Schor- 
iemmer ; vol. ii. of Mr. F. M. Balfour’s “ Treatise on Com- 
parative Embryology ** Anthropology,” by Dr, E. B. Tylor ; 
“Mathematical Papers,” by the late Prof. Clifford; “History 
of the Steam Engine,” by R. I-. Galloway. 

The inauguration of the Paris Popular OKservatory took place 
at the Trocad^o Palace on October ii, on the .second ten^ace of 
the Eastern lower. Four tclc.9Copea — three reflectors and a 
refractor, have been placed at the disposal of the public. No 
fee is taken from the visitors, who have only to make appli- 
cation to the Popular Observatory Olfice, 'i'rocadt-ro, and register 
their names, A series of lectures on practical observations will 
soon begin, A room is also reserved for microscoiiical obser- 
vations, which will be opened during the daytime. 

The . Sheffield Public Museum boasts of an equatorially 
mounted telescope which tire public are permitted to use under 
certain restrictions and under the direction of Mr. E. Ho warth, 
the curator. | 

M. IlEKVit-MANGON, the new director of the Conservatoire I 
des Arts et M<fticr.s, gave yesterday a great dinner in honour of 
Mr, Graham Bell, the inventor of the photophone, which was 
exhibited and tried in that cBtablishmcnt. i 

The Calisaya bark plants cultivated in Jamaica appear to 
have lieen replaced by an inferior hybrid betweeir true Cinchona 
Calisaya and C. succirulra. In order to remedy this state of 
things Mr. J. E. Howard, F.R.S., the well-known quinologist, 
liberally placed cuttings from his authentic plant of Cinckona 
JLedgetiana at the disposal of the Royal Gardens, Kew. Three 
healthy plants raised from this source have lately reached 
Jamaica, besides others which have been sent to Ceylon, 

Camwfma maxima, the most striking leguminous plant known, 
has flowered for the first time in cultivation in the Botanic 
Carden, Trinidad, to which it was sent two years ago from Kew. 
Welwltsch found it abundantly in the forests of Angola. The 
flowers are nearly a foot long, with a faddish calyu and cream- 
coloured petals with a golden border. The standard l» 3 4 in. 


broad, udiich gives some idea of the scale of the other parte. 
There are living plants alio at Kew, but at present it has showd 
no indication of flowering under glass. 

A CORRESPONDENT States that when he was a echbolboy at 
Iiambutg, male crickets (species hot indicated) were bid there 
in cages made of four playing-cards, and at the rate of a pemiy 
a-piecc. 

Another correspondent states that the electric lamps illu- 
minating a large concert-room In the Champs Elysdes at Paris, a 
year or two ago, were extremely attractive to insects of various 
orders. Who knows that the Thames Embankment may not 
become the nightly resort of members of the Entomological 
Society ? 

The Committee of the Topographical Society of London, 
which has been formed for the purpose of collecting and publish- 
ing maps, views, and other materials for the history of London, 
have made arrangements.for the holding of the inaugural meeting 
of the Society on Thursday, the aflth inst., at 4 o’clock. The 
Lord Mayor has granted the use of the Long Parlour at the 
Mansion House, and will preside on the occasion. Cards ibr 
the meeting may be obtained from Mr, Henry ^ B# Wheatley, 
F.S.A., 18, John Street, Adelphi, W.C, 

We are glad to see a new edition of the late Sir J. W. 
Lubbock’s Star Maps, under the title of “ The Stars in Six Maps 
on the Gnomonic Projection,” with explanatory notes by Mr. 
James Glaisher, F.R.S, Letts, Son, and Co, are the publishers. 

It is proposed that an International lialloou race should 
take place at Paris on October 31- Active steps are being 
taken, and the necessary authorisation will be procured without 
difficulty from the public authorities, but an obstacle pf a quite 
unexpected nature remains to be solved. For motives, wbidi 
it is very difficult to determine, the Parisian Company who 
monopolise the gas, and sell it at the enormous price of three- 
pence per cubic metre, refuse to dispose of the commodity to 
ad'onauts. As no provision in the charter has been made for the 
right of inflating balloons, it remains to be seen whether or not 
the gas monopolists will persist in their refujsal, ej 

M. Sadi Carnot, the French Minister of Public Workst, 
has appointed a Commission to explore the antiquities of the 
Regency of Tunis, and dctoimiuc what works could bo exe- 
cuted with advantage In a country of which the welfare is of 
such importance for the good of the largest French dependency. 

The J^csler Lhyd gives a detailed account of the earthquake 
which seems to have been felt generally all over Transylvania on 
the night between the 3rd and 4th inist. From about 7 o^cloek 
in the evening rumbling noises were heard throughmit the lil^, 
especially in the hilly districts. About 6.15 a, m, a shock was 
felt which lasted a couple of seconds, aiid the shock was rejpeated, 
in some, places twice, in others as often as ten times. Doprx 
were opened and shut, windows rattled, bells were rtmgw in 
several places a movement of the ground was felt, in a dkection 
from north-west to south-east ; in some places this movem^t 
lasted as long as ten seconds, In the neighbourhoqd of Tdvte a 
small railway-station building was overthrown. At Felvhiex the 
shocks were very severe, lasting fully two minutes. Several 
public buildings had rents in the walls, and neatly the whole of 
the ceiling of the Reformed Church fell. At Bistritz the people 
were so alarmed that they rushed frmn their beds into the streets 
and open places. In general the disturbance was grealcr in tltc 
western portion of the province.. 

An interesting “Note on the DUtritmtion of 
more important Trees of British Columbte” has been otmtrlb^ 
by Mr« George H« to a xeeem immber of 
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la SI brief review of the geaeral churacters of the ; 
vegetation of the coimtry the peoultarities in distribution are 
points out. The iitang^eht of the trees referred to is not 
based on any scieuti fie principle, Uie Coniferjc being “placed 
first, as having the greatest importance both from an economic 
|»obit of view and from the vast extent of country which they 
cover almost to the exclusion of other trees/* Considering the 
vatiety of well-known timber trees to be found in British 
Columbia one is scarcely prepared to find it stated, with regard 
to the Douglas Fir {Pseudotsuga Doughsii or A 6 tes Doiiglasii)^ 
that it is the “most important timber tree of British Columbia, 
and the only one of which the wood has yet become an article 
of export on a large scale/' The best grown specimens of this 
noble tree are stated to be found near the coast in proximity to 
the waters of the many bays and inlets which indent it. In 
these situations the tree frequently exceeds eight feet in diameter 
at some considerable height from the ground, the height of the 
tree itself ranging froni aoo to over 300 feet “ The woexi varies 
considerably ht appearance and strength according to its locality 
of growth and other circumstances. It is admirably adapted for 
all ordinary purposes of construction, and of late has obtained 
favouraVde notice in shipbuilding, remaining sound in w ater for 
ft long time. For spars and masts it is unsurpassed, both as to 
strength, straightness, and length. Masts for export are usually 
hewn to octagonal shape from 20 to 32 inches in diameter by 120 
feet long. Yards are generally hewm out from 1 2 to 24 inches in 
diameter and 50 to 102 feet long. Masts and spars are generally 
sent to Great Britain ; other forms of timber to South America, 
Australia, India, China, and the Sandwich Islands. Of the 
Thuja ^tganteaf which in favourable situations on the coast 
reaches a height of 100 to 150 feet, the pale yellowbh or reddish 
wood is fitatetl to be veiy durable, though not extensively lued 
except for shingles. The large and elegant canoes of the Indians 
are made of the hollowed trunks, and the fibm of the inner bark 
is used for ropes and cordage, as well ns for paper-inaking and 
other purposes. One of the most i-emarbable uses for a wood is 
referred to under contorta^ where it is said that the 

cambium layer contains much sugar, and for that reason it iu 
eaten by the natives in the spring of the year, and in some 
instances large quantities of it arc - collected and dried for 
winter use. 

The Boston Herald gives the following account of an American 
experiment made on September 2; — “A novel exhibition of 
powerful electric lights was made last evening ia the vicinity of 
the Sea Foam-house, Nantucket Beach, and the display was 
witnessed by quite a crowd of interested spectators. The 
Northern Electric Light Company have erected three wooden 
towers, each 100 feet high, and mounted ujon each of these a 
circular row of twelve electric lights of the Weston patent, each 
Ii|^t being estimated at 2,Scx)*candle power. As these towers 
are bttt $00 feet apart and in a triangle, it will be seen that the 
light of pO,ooo candles was concentrated within a limited territory. 
The design of the exhibition was to afford a model of the plan 
contemplated for lighting cities from overhead in vast areas, the 
estlm^e being that four towers to a square mile of area, each 
ihouRting lights nggre^ting 9o,0tx>-candle power, will suffice to 
flood the territory about with a light almost equal to midday. 
Last evabing a moHw liower of thirty-six horses was used in 
generating fhe electricity from three Western machines, and the 
lifehtSi with one ringle slii^ht fflitker, burned steadily and bril- 
UantlyaU the evening. It ii d^eult to whether the experi- 
ment ptov^ anything or not/ The claim put forward by the 
company IS for an original pUn of lighthig cities and towns by 
grouping and elevating electric lights of any kind.'* 

W»^ve receiv Fart r of the of the Epping 

Fon^ nid Sssme IWd Qub, ilenry Walker’s 

idterestiiSg fecture on ^^A Da/« Beptet 


At Uie Leeds Philosophical and Literary Society the following 
are among the lectures to be given this winter : — October 20, 
Prof. SilvanUs P. Thompson, D.Sc., Waves of Sound and the 
Photophone"; November 16, II., Clifton Sorl>y, LL.D., F.R.S., 
“ The Structure and Origin of Meteorites and Meteoric Iron " ; 
December 7, Dr. Sydney H. Vines, “ The Nutrition of itats"; 
December 21, ProK E. Ray I.ankcslcr, F. U . S . , “ Degenera- 
tion"; February 15, x88i, Prof. T. E. Thorpe, I^h.T)., F.R.S., 
“The Azores"; March i, ]. W, Swan, “The Electric Light# 
with Demonstrations," 

OUR ASTRONOMICAL COLUMN 

The B IK ary Star 8 EQUtJLn. — Mr, Burnham publishes a 
new epoch for this star, which there Is now good reason to con- 
clude will prove to be the most rapid revolver amongst the 
binary systems ; oil this account it well deserves the attention 
which Mr. Burnham claims for it at the hands of those observers 
who arc in possession of instruments competent to cope with so 
close a double 'Star. The duplicity was detected by M. Otto 
Struve on August 19, 1852, with the Pulkowa refractor, when 
definition was unusually good, and the components almost equal 
in magnitude wxre peine jj^pardes par une ligne noire/' In 
1853 and 1854 it appeared single in the same instrument. The 
object was elongateil in the summer of 1857, and at the date 
1858*59 M. Strove saw' the stars separated at moments, and 
they were again divided in the autumn of 1874. As i^? pointed 
out in the Pulkowa Observations, vol, ix„ the case is evidently 
a siaular one to that of 42 Comm Ikren. , the visual.ray coinciding 
very nearly with the plane of the orbit, so that the comt)anton 
appears to oscillate backwards and forwards almost in a right 
line, and that of very small extent. M. Struve has established 
the period of revolution of 42 Comm to be only about t\venty- 
fivc years, but 8 Equulei appears to indicate a period of only 
thirteen or fourteen years, Mr. Burnham finds from five nights' 
measures with the i8i inch Chicago refractor, 

i88o'6o, Position Distance o''*35. 

In September, 1870, Dun^r remarked of this star x **Oblongue, 
j’en sui.s bicn sur. I.es diam^tres sent comme 3 : S," and the 
angle was estimated 8/ The only measures except Mr, Bum- 
ham's arc those of M. Otto Struve. I'he magnitudes of the 
components are so nearly equal (the American observer con- 
.sidered there w'os a dilTcrencc of only about two or three tenths 
of a magnitude), that care will be necessary to place the smaller 
star in its proper quadrant. Mr. Burnham addsj “It seems 
certain tliat it is measurable w ith any good instrument of ten 
inches aperture and upw ards at least one year in every six years," 
and he believes that it is now^ near its maximum distance. 


Faye’s Comet. — The following positions are extracted from 
Dr, AxeLMoller’s ephemeris for Berlin midnight : — 



F.A. 

N.P.D. 

Loji, llist^a1l:e from 


h. m. s. 

. S'8 50*8 . 

Kttrdi, 

Sun. 

Oct. 22 ... 

22 48 22 . 

. 0*0506 , 

. 0*2892 

24 ... 

-- 48 S8 . 

. 89 9*8 . 

. 0*0532 


26 ... 

— 49 43 ^ 

. 89 27*8 , 

. 0*0561 

. o-a855 

28 ... 

— 50 37 . 

. 89 45*0 • 

. 0-0591 

. 0*2819 

30 ... 

5 ^ 39 • 

. 90 I '2 . 

. 00623 . 

Nov. I ... 

— 52 50 • 

. 90 x 6 s . 

, 0*0656 

.. 0*2785 

3 

-- 54 9 * 

. 90 307 . 

. 0*0691 

5 ••• 

- 55 37 . 

. 90 43 ‘» ■ 

. 00727 


7 

22 57 a . 

. 90 ss*9 .. 

. 0*0764 . 

.. 0*2751 


The comet remains sensibly at the same intensity of ligiit (not 
far from the maximum of the present appearance) during this 
period. On October 26 it will be within 20' from 1 Piacium 
(B.A,C, 7985), and on November 3 very close to 3 Piscium 
(B. A.C. iotz)^ stars of the sixth magnitude. 

Hartwio’s Comet. — The subjoined places of this comet are 
from the calculations of Dr, Oppenheim, ahd are also for Berlin 


midnight 

KA. 

N.P.D. 

Lor. dhtance Clrom 


h. ID« B. 

. 76 ayS 

Earth. 

Sun. 

Oct. 22 . 

.. 17 5» 1 . 

... 0*0582 .. 
... 0*0826 

, 0*0610 


.. 17 58 30 ■ 

. 77 lyo 

, o'o883 

20 . 

.. IS 4 23 . 

* 77 57‘3 

... 0*1657 .. 

28 , 

•* »8 9 43 .. 

• 79 37 ’a 

... 0*1276 

30 . 

- «8 14 39 ., 

‘ 79 * 3*3 

... 0*1483 .. 

• 0*1*36 

Nov, 1 . 

>.. 18 19 13 .. 

. 79 '45 *7 

o’i68o^ 

3 • 

.. tS 23 26 

* 80 15*1 

... o*«86S 4. 

. 0*1370 
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Comets 1880, d and Bigourdan has continued hia 

cphcmeris of the comet discovered by Schabcrle on April 6, but 
states from observations made at Paris that the intensity of light 
has diminished much more rapidly than is due to change of 
distance from the earth and sun ; on September 30 he estimated 
the comet to be of the same brightness as on May 18 ; it is still 
in a favoorabie j)osition for observation, as will be seen from 
the following extract from M. Bigourdan*s ephemeris for Paris 
midnight : — 

RA. N.P.n. R.A N.P.D, 

h. m. »♦ ^ , h. m. «. , 

Oct. aa ... 5 56 3 ... 89 49 Oct. 30 ... 5 34 22 ••• 94 55 

24 ... - 50 57 ... 91 4 Nov. 1 ... 5 28 27 ... 96 12 

26 ... - 45 38 ... 92 21 3 ... 5 22 21 ... 97 28 

28 ... - 40 6 ... 93 38 5 ... 5 16 6 ... 98 44 

The Astronomer- Royal has notified the discovery of another 
comet by Mr. Lewis Swift of Rochester, N.Y., on the night of 
October II, in K,A. 2ih, 30m. and Dcch 4 * I8^ 


METEOROLOGICAL NOTES 

Prof. I.oomis, in his thirteenth contribution to meteorology, 
investigates the question of the great and sudden changes of 
temperature which are so marked a feature in tlie climates of a 
large portion of the United States. Six years* observations of the 
Signal Service stations have been examined, with the result that 
there are 1 18 stations ai which there has occurred at least one 
case of a daily range not less than 40P’O, Limiting the inquiry, 
however, to stations at which the average number of cases 
amounted to six annually, it is seen that there are thirty-six such 
stations. The stations where the great fluctuations of tempera- 
ture occur most frequently arc situated south of lat. 35®, in which 
region the fluctuations of pressure attending the progress of 
storms me tmt little felt ; ana it is to l)e noted that these great 
fluctuations of temperature occur most frequently in the summer 
months. Thus at wickenburg (lat. 34 'o, long. 112*7), which 
is situated in a desert sandy region, with an annual rain- 
fall of only 4 '99 inches, on ten of the nineteen days ending 
with August 14. 1877, the temperature showed a daily range 
of at least 62^ 'o, reaching in one case to 76* ’o. These 
enormous temperature changes are due to the extreme dry- 
ness of the air, by which the sand becomes intensely heated by 
the sun during the day, whereas by night the loss of heat by 
radiation is as great as perhaps anywhere on the globe. The 
general result of the inquiry is that the most remarkable cases 
are merely examples of the ordinary diurnal change of tempera- 
ture, unaffected by the passage of storms, whilst the remaining 
cases, which occur in the higher latitudes of the States, are to be 
ascribed to the influence of storms along with the ordinary diurnal 
change of temperaUire. It also appears from a careful investi- 
gation that dry air, even when greatly heated, has but little 
ascensional force, and that the violent uprising of heated air, 
so frequently witnessed id moist climates, particularly during 
thunderstorms, is mainly due to the large amount of aqueous 
vapour with which it is cliarged. As regards great fluctuations 
of temperature in winter, Prof, tcoomis points out that while, 
for example, a temperature of 20**0 occurs at Denver on the 
cast side of the Rocky Mountains, an average temperature of 
30'’*o prevails in the Salt Lake Basin, and remarks that by the 
movements of the atmosphere attending the progress of a great 
storm these contiguous ma.s8es of air with temperatures so 
different from each other ore brought successively over the same 
station, and thus bring about a change of temperature amounting 
on occasions to 50"* *0 in a single hour. 

Prof, LcN 3 Mi. 8 a!so carefully investigates the storms, with their 
cbamotcristic low barometer.^, which cross the Rocky Mountains, 
and shows that no weat barometric disturixmees originate in the 
Salt lAike Basin ; that nearly all the great barometric disturb- 
ances experienced in the Salt Lake Basin come from the Pacific, 
and jnnerally from the north-west; and that nearly all these 
disturiiances can be followed to the Atlantic, meeting it near 
lat. 47®'o, and occupying from two to six days in the passage, or 
an average of three and a half days, corresponding to an onward 
movement of about 700 English miles a day. As has been shown 
to obtain in other regions or the globe, the isobars which define 
storms are often not so symmetttoil over a mountainous r^ion 
as over a lev^ countiy . In not a few cases however Xht k<S>m 
show couaidcrable symmetry over the Rbcky Mountains^ and this 
Mure becomes the more noticeable in very violent storm 
From the observations made at Pikers Peak, 14,2C)0 feet high, 


as w<dl as at Motmt WasMngton, 6,285 feet, U appears that the 
winds at great elevations ^tculate about a low harometer, Just aa 
they do near the level of the sea ; but the position of this ceiflre 
at great heights sometimes differs considerably from the low 
centre prevailing at the aorfaoe of the earth, and when su^ 
deviation does occur it is generally toward the north-west. Of 
the thirty six cases examined, the low centre at great elevation 
was, in twenty-seven cases, vertical over the low centre at lower 
levels, in five cases to north-west, in one case tp north, in another 
case to west, and in two cases to east. It must however not be 
lost sight of that this important point in the phenomena of 
storms cannot be exactly determinea but by a multiplicarion of 
high-level .stations. 

Displays of auroras appear to have been remarkably frequent 
in America during August last In Mr. CarpnmeVs Weather 
Report of the month for Canada it is stated tW the aurora of 
the 12th was very brilliant, and was seen at nearly every station 
from Manitoba to the Atlantic. From the United States 
Monthly Weather Report we learn that auroras were frequent 
during the month, occurring on no fewer than twenty-one nights, 
the auroras of the lath and I3(h being of remarkable brilliancy, 
as well os widespread. On these nights the aurora was seen at 
about 100 stations from Maine westward, as far as clear skies 
allowed its being ?een. The more prominent features of these 
auroras as detailed in the Report are of such Interest as to suggest 
that a more detailed account of them, as seen in the northern hemt* 
sphere during the night of August X2 end 13, could not fail to 
contribute data of the greatest importance in this little- understood 
branch of physics. 

In the yournat of the Scottish Meteorolc^ical Society, 
recently publi.shed, there is a paper of some interest, by Mr. 
Buchan, on the diurnal periods of thunderstorms in Scotland. 
There are two well-marked types of thunderstorms, the one 
occurring in the summer months, and having its daily maximum 
frequency from i p.m. to 6 p.m., and the other occurring in the 
winter months, with its maximum from 9 p,m, to 3 a.m. Stations 
in the eastern division of the country where the annual rainfall is 
small, or only of moderate amount, have all, or nearly oil, their 
thunderstorms during the summer months ; whereas in the west, 
or where the climate is wet and the rainfall heavy, a very con- 
siderable proportion of the thundcrstormsoccurdurW the winter 
months, and these are nearly always of short duratum, and are 
the accompaniments of the winter cyclones of North-Western 
Europe, in this connection it is interesting to not^ that the 
thunaerstorma of Stykhisholm in Iceland are phenomena of the 
winter months and of the nights, only three being recorded aa 
having happened at a time of the day when the aun ww above 
the horizon* The maximum dally pviod of the summer thiuider- 
storm coincides with the hours when the ascending columns »of 
heated air from the earth*s surface are In full activity, and the 
result is no doubt largely due to the circumstance that these 
ascending masses of heatM air develop a charge of electricity aa 
their moisture condenses into cloud. The period of maximum 
frequency of the winter thunderstorm occurs some hours before 
and after midnight, or during those hours of the day when the 
land surface presented to the vapour-laden winds of the AtUmtic 
approaches to and reaches its diurnal minimum temperature, axwt 
when consequently the condensation of the vapour may be ex- 
pected to reach its daily maximum. On the other himd, the 
minimum period in summer occurs during the early morning, ^e 
abjolute minimum being at the hour just before the ascending 
columns of heated air are set in motion, and the number rematna 
few till about if a,m., or till the top* of the heated columns 
have risen to some height in the atmospbm'es. 

In the Jourml of the Meteorological Society for April and 
July last are given the results of observations made during the 
first six months of 1880 at about forty climatological station^ " 
recently established by the society. At these stations observa- 
tions are taken oidy once a day, at 9 a.tnM and are 
radricted to tempMnre, cloud, and rain. An extension pf 
these stadons iVhieh would include the wbtde of the Englhdk 
sanatario, M which doubtless will gradually be eflbeted^ woi^ 
furnish data for a correct presentation of the omparative 
climatologies of the health resorts of England. 

SJOLOGICAL NOTES 

Nxst-BmbDiNG AMPmpox^:,-*-Mt. S. J.Bittith,iii a themd^ 
on some amphipods described by in^omae Say 
necticut Acad., July; i880]f, i^tes that the which 
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XDilke to live in are to n mat extent formed of pellets of 
: tueir oxcrota, la 1&74 he watched carefully the procej^s of con* 
structlng the tubes in several species of Amphipoda. EUcrodm- 
Uput (ilf. minax, Smith) was a jiartlcularly 

^vour^le subject for observation. When captured and placed 
in a small xoophyte trough with sxall branching algfc, the indi- 
viduals almost always proceeded at once to construct a tube, and 
could very readily be observed under the microscope. A few 
slender branches of the alga were pulled toward eadi other by 
means of the antennm and gnathopods, and fastened by threads 
of cement spun from branch to branch by the first and second 
pwrs of perseopods. The brandies were not usually at once 
brought near enough together to serve as the framework of the 
tube, but were gradually brought together by pulling them in 
and fastening tliem a Utde at a time, until they were brought into 
the poper position, where they were firmly held by means of a 
thick network of fmc threads of jeement spun from branch to 
branch. After the tube had assumed very nearly its completed 
form, it was still usually nothing but a transpxent network of 
cement threads woven among the branches of the alga, tltough 
occasionally a branch of the alga was bitten off and add^ to the 
framework : hut very soon the animal began to work bits of ex- 
crement and bits of ^ga into the net. In this case the pellets of 
excrement, as passed, were taken in the gnathopods ana maxlili- 


exerement, as passed, were taken in the gnathopods and maxlili- 
peds, and apparently also by the maxifiec and mandibles, and 
broken into minute fragments and worked through the web, upon 
the outside of wdiich they seemed to adhere, partially by the vis- 
cosity of the cement threads, and partially by the tangle of 
threads over them. Excrement and bits of alga were thus 
worked into the w^all of the lube until the whole animal was 


protected from view, while, during the whole process, the 
spinning of cement over the inside of the tul)e was kept up. 
when spinning the cement threads within the lube the animal 
was held in pEice on the ventral side by the second pair of 
piathopuds and the caudal appendages, the latter being curved 
beneath the anterior portion of the plcon, and on the dorsal side 
by the third, fourth, and fifth pairs of permopods extended and 
turned up over the back, with the dactvli turned outward into 
the web. The spinning was done wnolly with the first and 
second pertxtopods, the tips of which W'ere touched from point to 
point over the iniide of the skeleton tube in a way that recalled 
strongly the movements of the hands in playing upon a piano. 
The cement adhered at once at the points touched and spun out 
between them in uniform delicate threads. The threads seemed 


to harden very quickly after they were spun, and did not seem 
even from the first to adhere to the animal itself. 


Death by Hanging* — Recent exMdments regarding the 
nature of death by hanging or strangulation induce Prof, Tam- 
masia to reject the view that the chief cause of such death is 
compression of tlie pneumogadric, causing paralysis of the heart 
\Reale 1 st Lomb.y fasc* xiii,). In the great majority of cascs, 
he vays, the proximate cause of death is the occlusion of the 
respiratory passages. The greater or lesser rapidity of the death 
depends on the degree of such occlusion. Compression of the 
pneumogostric and of the vessels of the neck may strengthen the 
efficacy of that direct cause, but, in the absence of the latter, it 
is Insufficient to cause any instantaneous lethal phenomenon, as 
some have supposed. 

, Habmoglobin in Echinoderms,-— The presence of hemo- 
globin in the aquiferous system of an Echmoderm {Ophmetis 
urem^ one of the Ophiurida) has lately been demonstrated by M. 
Foottinger (Belgian Acad, No. 5). The only branches of 
the metazoa in which It had not before been found were echino- 
derms and soo| 3 hvtes, Simroth observed certain globules In the 
ambulaeral canals of the former, but not observing live indi- 
viduals, he missed the hoemoglobin, which may be observed if one 
of the arms of the living animal be broken ; a drop of 
colom appearing presently at the extremity. With the spectro- 
scope ^e identity of the colouring matter with that of the blood 
of vertebrajes can be oa^wly proved. The haemoglobin is con- 
nectsd with |d<>bules, of varying form and size. Most have a 
nucleus and are true cells. Aibfig with these are free nuclei and 
small unimeleated corpusdimelni)^ w^th h^ 

An pTOCAL PROPEETV oiy THE CagNjU^ Fieischl of 

Vienim has recently examined fresh corneas in polarised light, 
and found that the comeal fibres became, under tension, doubly 
festive, and then occasionaUy give to those 

ooaiff ing in stardi gramOes (the tkmtj nd* which has been 
axamlutia von Lang With this cohdition also is connected 
ihe opaci^ of the cornea on rise of in^aoettlaf pressure. 


Phosphoric Acid in the Urine of Cows.— Itis generally 
supposed that the urine of herbivora does not contain phosphoric 
acid. M. Chevron, however, lately had occasion /’.drorf. 

Atfy. de No. 8) to observe phosphates (a combination of 
potassico-xnngnesian phosphate with bimagnesic phosphate) in 
the urine of cows which had been receiving linseed oil-cake (ij) 
kik per^head daily), bran (j^ kil.), beet *(25 kil.), and straw 
(7i hil.), a diet which is rich in phosphoric acid {oil cake and bran) 
and in potash (beet). The phosphoric acid diminished and disap- 
peared when green clover or luceru was substituted for the beet. 
It appears from experiments made by Herr Bertram in Leipzig, 
in 187S, that lime has the property of eliminating phosphoric 
acid from the urine of herbivora, and {M. Chevron points out 
that the green fodder specified undoubtedly imparted more lime 
than the beet did. lie proposes further experiment, however, 
to determine exactly the cause of elimination of the acid^ 

Rudimentary Coma in Godetia.— While investigating the 
development of the embryo sac in the different genera of Ona- 
gracese, writes Mr, John M. Coulter, editor of the S^taftkal 
Gazette^ Indiana (vof, v. Nos. 8 and 9, p, 75), my attention was 
attracted to certain hair-like projections which appeared upon 
the forming ovule of Godetia (probably G, grmtdiftord)^ A care- 
ful examination showed them to be identical in structure with 
the forming hairs in the coma of Epilobium, They occurred 
almost exclusively at the chaUzal end, one or two scattered ones 
being detected farther down uixm the raphe, A study of the 
devdopment of the coma of Epilobium shows that the first indi- 
cation of it is a tuberculated appearance of the chalazal end. 
Presently these tubercles jmsh out into elongating nucleated cells, 
which eventually develop into the long hairs of the coma. Now 
Godetia permanently retains this tuberculated margin at the 
upper end, but does not usually develop its coma any further. 
In the cases examined, however, the forming ovules (either in 
reminiscence or prophecy) stretched out their tubercles into 
incipient hairs. Tracing these ovules in their subsequent deve- 
lopment, it was found that these hairs gradually disappeared 
until, when the ovules had become anatropous, there was no 
indication of them. As Godetia has been merged into CEuotbera, 
many species of the latter were examined, to see if any such 
thing occurred in them ; but no trace of such growth was detectisd. 
This would seem to indicate that if Godetia be not entitled to 
generic rank, it is at least that port of CEnothera which ap- 
proaches Epilobium. A discrepancy must, however, be noticM 
here. In Epilobium the hairs of the coma do not berin to form 
until the ovule has become completely anatropous ; put m.*the 
Godetia observed the incipient coma had all dtaappeared by the 
time the ovule had become anatropous, be^nning to form before 
the nucleus is half co vered by the coats. These hairs appeared 
in greatest size and abundance when the axis of the ovule was at 
right angles to its anatro|)Ous position. 


PHYSICAL NOTES 

A BEAU’riFUi. illustration of the laws of polarisation of light 
has lately been made by M. G. Govi. To understand it requires 
a somewhat careful explanation. Let a parallel beam of light 
be passed through a potariser, then through a thin slice of quartz 
cut perpendicularly to the optic axis, then through an analysinjj; 
Nicol prism. It is seen, as is well known, to be coloured. Thw 
colour^ light when passed into a spectroscope gives a spectrom 
marked by one or more dark bands, corresponding to me par- 
ticular rays whose relative retardations in passing through the 
crystal slice have produced interference. These bands are not 
always In one place ; they are displaced right tor left (according 
to whether the crystal is a right-handed or a left-handed spedmei^ 
if either the analyser or the polaHser be rotated. A slice of 
quartz about 4*3 miiUms. thick produces a single band. One of 
8*6 millims. two bandi>' at once in the visible spectrum, the 
number of bands being proportional to the thickuess of the 
crystal. Now suppose a mechanical contrivance by which both 
Uie analyser and the spectrum can be rotated at the same velocity. 
A direct-vision prism attached to the front of the Nicol priajm 
realises the optical portion of this combination. There will be 
seen on rotation a circular spectrum, having either red or violet 
at the centre and either violet or red at its outer circamfereniOC; 
Now since the dark band spoken of is displaced by a quantity 
proportional to the amount of rotation, interference wnll ta^ 
place in this circular spectrum along points wMchlorm geometrl- 
colly a spiral of Ar^imedes. The persistence of impeesrions on 
the retina will enable this dark spiral to be seen in ite endrety, 
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provided Ujc rotfttion be sufficiently rapid, If a tbicbcr piece of 
quarts be used, giving two, three, or four dark bands, the 
rotation-spectrum will present a most beautiful appearance, being 
crossed by a two-brancned, or three-branched, or four-branched 
spiral, the separate lines of vhich proceed from the centre to ^e 
<^cnmference. The senate of thtese dark spirals a ill change with 
the sense of the impressed notation. The effects ore very 

Several ingenions contemporaries of ours on this side of the 
Atlantic ^yc mrnlshed the eager appetites of their readers with 
of Graham BeU's photophone, of whiteh the most casual 
observer cannot fail to notice the utter want of resemblahce to 
one another# Mpre than one at least of these is hm trovaiQ. 

Liquid CMtONK has becu obtained by MM. B# Hautefeuille 
and J, Chappuis, and is, found to be of a beautiful blue colourj^ 
If a mixture of oxygen and ozone at a temperature of about - 23** 
or .“25** be subjected to a considerable xw'tessure, the ozone 
liquefies and will remain liquid even though the pressure^ be 
reduced to 10 atmospheres, ExperimenU i revolving alterations 
of preasufe must however be carefully made ; for the ozone is 
liable to diaii^e into oxygen with a sudden evolution of heat, 
producing an increase of pressure with explosive violence. It is 
necesaary to interpose a layer of sulphuric acid upon the top of 
the column of mercury by whicli the pressure Ls applied in the 
instrument, as ozone acts directly on the mercury. 

Hser Hankei. has recently ( Wied^ Anu^, No. 8) endeavoured 
to prove the direct transformation of vibrations of radiant heat 
into eiechridty. He had formerly shown that rock crystal has 
thermoelectric polar axes in the direction of its secondary axes 
(the six successive poles being alternately positive and negative), 
and he supposes the ether within the crystal to «l>e so arranged 
that under influence and with participation of the material mole- 
cules it is movable in circular paths round the secondary axes, 
and more easily movable in one direction tlian in the other. 
Thus all along a secondary axis the more easily occurring rota- 
tion has the same direction, last looked at from without, the 
diructiou is opposite at one end to wlut it is at the otbeiy so 
^ving the opposite modifleations of electricity. When radiations 
nrom without strike along such an axis, those vibrations in them 
whose direction coincides with that of the easier rotation of the 
ether-molecule in the crystal should induce rotation of this 
along wdth the material molecule, and at the two ends of the 
seoct^r^ axis there should be electric tensions, with opposite 
electricity. Herr Ilaukel verified this by placing an insulated 
metallic boll connected^ wUh n gold-leaf electroscope in the 
middle of one ed^ of a rock crystal fixed with its mincipal 
axis vertical, whUe sunlight , was thrown from the omer side 
along the| secondary axis terminating at the ball; then the 
arrangement was reversed. The electroscope indicate op|K)site 
electricities in the two cases. A gas-flan c or a heated ball gave 
similar effects, which, moreover, were proved to be due to the 
dark heat rays (not to the luminous rays). 

The sjpeclflc rotatory power of paraglbbuUn in blood scrum 
is 47 '“•8 for yellow light ; that of albumen, 57‘»'3. As these are 
the only albummoid substances present in any considerable 
quaudty, two determinations with the aid of the polaristro- 
bometcr suffice (as M. Frcdcricq has shown to the Belgian Aca- 
demy) for ascertaining their relative projwtions. The rotation 
produced by the whole liquid is first determined ; then the pora- 
globiiUh is precipitated withMgS04, then redissolved in a volume 
of water equal to that of the original serum, and the rotation- 
number got from this is deducted from that got previously. 
Each of the numbers divided by that representing tlie speci% 
rotatory power of the corresponding subsUnce uidicatea the 
quanthy of the substance in 100 cc. 

In a recent brief memoir to the A*. Accadmia dti Limsi {AUi^ 
Tune^ k88o), Hr. Bartoli describes an ingenious application of the 
Bunsen calorimeter to determination of the meohanical equivalent 
of heat. A given mass of mercury at zero temperature is sub- 
jeoted 4 o a considerable pressure, exactly determined, and passed 
through a steeltube of so smalHnternal diameter and such length 
that its velocity of outflow is virtually and so the w*Otk 

X ' valent to the kinetic energy of the mercury issuing from the 
becomes negligible in presence of the work consumed by 
friction between the mercury and the walls of the tube. This 
tube penetratesM into a metallic cylinder situated within the 
reservoir of the Bunsen calorimeter. The quantity of ice melted 
in the calorimeter serves as measure of the heat developed by 
the work of efflux of mercury. It is stated that the numerical 


results are noteworthy for their agreemefnt with the wan of 
former dftterminatiqnsi and still more for the narrow Bmits 
between which the extreme values arrived at are comprised. 

Experiments with regard to interpretation of the unequal 
reversal of magnesium mes in tlie green part of the stihur 
spectrum are detailed by Kidvtez in a recent paper to the 
Belgian Academy ( 7 y«//, No, fl). He first examined the hi* 
fliiencc of relative intensity of bright magnesium lines on thdr 
visibiiity by observing them separately and etojecting them on 
the solar spectrum. Then he repeated thq experim^ts of 
simplification of the spectrum by varying the intensity of the 
Lastly, he studied the influence of greater Or less dis* 
{icrsion and definition on the number and visibility of the lines, 
comparing prismatic with diffraction spectra. The experimental 
arrangements were mainly the same as in his recent researchefe 
on the spectra of hydrogen and nitrogen. The conclusion he 
arrivei^ at is that the unequal reversal in question is due merely 
to a difference in the mtenaity of the bri^t liues, not to a 
dissociation of the metal, 

M. Boitty considers he has proved {Journal d( Phy$^^ Sejj- 
tember) that in simple electrolysis the Peltier phenomenon is 
produced according to the same laws as at the surface of contact 
of two metals, ft is a purely physical phenomenon without 
known relations with the heat of combination, or with the latent 
heat of solution, but connected by a precise law with the thermo- 
electric forces of corresponding couples. Cheuncal actions inter- 
vene in the production of one or other of the two inverse 
phenomena merely as disturbing causes, either alteriug the 
nature of the surfaces or producing a secondary liberatiop of 
heat, 7 'hcy may mask, more or less, the phenomenon bn 
which they arc superposed, but they do not produce it. 


GMOGPAPmCAZ, JVOTES 
Mr. Leigh Smith, during his Arctic cruise in his yacht 
Sira, has evidently done some very good work this summer. 
After cruising aboxit the east coast of Greculaxid and in the 
neighbourhood of Spitsbergen, finding the ice-pack too dense 
and too far south to get far north without danger — although he 
reached 79* 40/ N, in 46° 50' E., the farthest point yet reach^ 
in that direction — Frauz-Josef Land was reached on August 
Here much exploring work was done. Land was found stretch- 
ing away west and north-west from that discovered by the 
Austrians. A fine harbour, called after the Sira, was found iu 
80“ 5 ' 25" N., 48* 50' E., and several excursions were made from 
this basis, among the numerous fjord;^ that pierce the mainland 
north and north-west. From the point named by the last Hutch 
expedition Barentz Hook, land was traced wc8t\\virds some iio 
miles, and from the extreme north-west point reached land was 
sighted forty miles further north-west, Sn the sea between were 
several large andsmall idandfi, all covered with glaciers and 
snow-fields, with bluff black headlands on the southern exposure, 
Covered with vegetation. Several Arctic flowers were collected 
and brought, home ; a number of soundings and dredgings vyerte 
made, yielding interesting results, and two bears vmich were 
caught have been sent to the Zoological Gardens. Evidently 
there is here a considerable archipelago, if not continuous Stretch 
of land, giving some support to Petermann’s theory that tl^ 
Pole is probably surrounaed by numerous ialands. It b stated 
that Mr. Leigh Smith goes back next year ; we tru.^t he will 
reach Eira Harbour early, and be able to still farther extend ouf 
knowledge of these new Arctic Unde, 

The October number of Pekmmnds MiUkoilung^n contains 
seveml lgood papers. There is an interesting account of the 
progress of the jaiianese trading siAilon in Corea, < which now con- 
tains about 2, 000 Japanese inhabitants. Important , informatioti 
is given as to the results of Hr, Q. Finsch’s voyage in the Pacific, 
During a stay in tfie Sandwich Islands ho made considerable 
additions to our knowledge of Iheir natural hiatory; thence he 
went to jabut (Bfonltam) iu the south of the Marshall tiroupi 
where bis collections and observations in aU directions were 
numerous and of great, value. Thence he, procce^d ^0 the 
Gilbert 61 Kingsmill Group, and afterwards to Uie Carolliies, 
Some idea of the results so far may be obtained from the iWt 
that he has teat to Europe something like thirty boxes ol bdHee* 
tions ; Uie materials collected inteh meu^tbs embmoe 70 mammals^ 
180 birdi;^ 8qo reptiles, i,aoo fishes, i5^cx!0 moHusesLSob trtia* 
taceans, 400 spiders, 1,400 inseebi, and ib6tttT50 oth^ 
besides 7O0 plants, and two boxes -of mlitendSi M afitlirtepelw 
there are so^ sknlk and 55 basts of faotes^represesi^ 
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of BO diflTarttit i,Soo ethnographical objeetA. 

Dr, Ha]^ oonuibiates Some Resalts of Recent Meteorological 
and Hypsometric Observations in Equatorial East Africa;*’ Cob 
Mason*lieyt a detailed account of Darfur; and Prof, Ratae], a 
paper on the Forination of Fjords in Inland Seas, 

Under the title of Some Heroes of Travel/* the Society for 
Promoting Christian Knowledge has issued a volume by that 
versatile and successful compiler Mr, Davenjx)rt Adams, It 
contains the stories of Marco Polo, G. F. Uuxton (Mexico and 
the Rocky Mountains), Barth, T, W, Atkinson (Siberia and 
Central Asia), Miss Tinnii, Mr. McGaban, Col. Worburton, 
(Australia), Major Burnaby, and Sir Samuel Baker. Mr. 
Adams seems to have done his work consdcntiously, and the 
book is likely to interest youthful readers and those fond of 
tales of adventure. 

VoL. V, of Dr. Robert Brown*s ** Countries of the World** 
(Cassell) includes Sil>cria, the Chinese Empire, Burmah, and 
the other countries of the Indo»Chine^e peninsula, India and 
neighbouring countries, Central Asiatic States, Russian Central 
Asia, and Persia. The new volume is quite up to the mark of 
the previous ones, and the numernus illustrations are well nclccted. 

M, E. S. Zeballos, writing from Buenos Ayres to Z 'Explo^ 
ration^ states tltat he has returned from the exploration of the 
Pampas of the Argentine Republic, and instead of finding them 
the featureless dead level which they arc usually described, he 
discovered majestic mountains, lakes, rivers, and other features, 
which will materially change the map of South America. M, 
Zeballos kept minute records of his expedition, topographical, 
descriptive, scientific, meteorological, &c., whico wc nope will 
be placed within the reach of Kuroj^ean geographers. 

In the la&t number of the BxdUtin of the Eastern Siberian 
(Iskutsk) Section of the Russian Geographical Society is the 
continuation of the Report of M. Tchersk; of the results of his 
three years geological exploration of the neighbourhood of Take 
Baikal, 

The fourth Belgian expedition, under Ca^rt. Raemackers, 
had got well into Central Africa from Bagamoyo by the end of 
August, 

r//E DECADE OF THE UNITED 

STATES FISH COMMISSION-^ITS PLAN OF 
WORK AND ACCOMPLISHED RESULTS, 
SCIENTIFIC AND ECONOMICAL ^ 

'T'lIKRE are now no less than nine departments of the Govern* 
^ 'inent devoted, jn part or wh^dly, to researches in pure and 
applied science^the Geological Survey, the Coast and Geodetic 
Survey, the Naval Observatory, the National Museum, the De- 
prtment of Agriculture, the Entomological Commission, the 
Tenth Census, with its special agencies for the study of the 
natural resources of the country, the Smithsonian Bureau of 
Ethnology, and the Commission of Fish and Finherios. The 
Smithsonian Institution, established uppnanindejjcndent founda* 
tion, fihottkl also be mentioned, os well as the Medical Museum 
of the Army and the various laboratories under the control of the 
Army and Navy Departments. 

The Geological Survey is not now carrying on any of the 
schemes of zoological and botanical investigation engaged in by 
its predecessors. 

The work of the Entomological Commission and that of the 
Census, though of extreme importance, are limited in scope and 
duration, while that of the Agricultural Department is necemrily, 
for the most part, economical, 

The'^rk of the National Museum is chiefly confined to the 
study of\colleotious made by Government Surveys, or individual 
coUeetoiw^ as sent in to be reported upon. 

. The work of the Fiah Ck>nuniAsioth In one of its aspects, may 
perhaps regarded as 'the roost prominent of the pesent efforts 
of the Goyersiment in aid of aggressive biok^ical research. 

On of ^Fehruaiy, iSys, Cemgress passed a joint rcsolu* 

tion which authorised : the ajwlntiifx^t of a Commissioner of 
Fish and i^isheries. Prof. Baird, at that an^ AsrisUnt Scerc 
of the Bmithsoaian Jiuritutk^i^ was appoint^ and entered at 
once upon his ditties. . 

The summer of sSSb masks the tenth aeasoti ^f: active work 
since its inception Tn i8yi» The 1^ i 

plaue fanfold . mort extensive and useful than at first The 
pmsmtt emy it has done, | 

^ bslbiw the Ainerieaa ASiK»Cbdcai ibr 
Beaton, Ahawn »S, t08o, by O. Bmwa Goode, i 


is doing, mid exists to do — its purposes, its methods, its 
results. , * 

The work is naturally divided into three occtions-** 

1. The systematic investigation of the waters of the United 
States and of the biological and physical problems which they 
preseat.-t^Ih making his ordinal plans the Commissioner insisted 
that to study only the food-n^ies would be of Uule importance, 
and that useful conclusions must needs rest upon a broad founda- 
tion of luvestigations purely scientific in character. I'he life- 
history of species of economic value ahouUl be understood from 
l)egumiog to end, but no less requisite is it to know the histories 
of the animals ami plants upon which they feeil, or upon which 
their food is nourished ; dm histories of their enemies and friends, 
and the friends and foes of their enemies and frten Js, as well as 
tlie currents, temperatures, aud other physical phenomena of the 
waters in their relation to migration, reproduction, and growth. 
A necessary accompaniment to this division is the amassing of 
material for research to be stored in the National and other 
Museums for future use. 

2. The investigation of the methods of the fisheries of the past 
and present, aud the statistics of production and commerce in 
fishery products.-— -Man being one of the chief destroyers of fish, 
AiV influence upon their abundance must be studied. Elaheiy 
methods and ap)>aratus must be examined and compared with 
those of other lands, that the use of thoac which threaten the 
destruction of useful fishes may be discouraged, and that those 
which are inefficient may be replaced by others more serviceable. 
Statistics of industry and trade must be secured for the use of 
Congress in making treaties or imposing tariffs, to show to pro- 
ducers the be».t markets, aud to consumers where and with what 
their needs may be supplied, 

3. The introduction and multiplication of useful food. fishes 
throughout the country, especially in waters under the jurisdic- 
tion of the general Government, or those common to several 

I States, none of which might feel willing to make expenditures 
for the benefit of the others. 

Although activity in this direction may be regarded in the 
light of applied rAther than pure scientific work, it is particularly 
important to the biologist, since it aflbrds 0|iport unities for 
inveRligating many new problems in physiology and embryology. 

Since the important fisheries centre in New Engiatid the coast 
of this district has been the sent of the most active operations 
in marine research. For ten years the Commissioner, with a 
parly of K])t*cialtsts, has devoted the summer season to work at 
the shore at various stations along the coast from Connecticut to 
Nova Scotia. A suitable place having been selected, a tempo- 
rary laboratory is fitted up with the necessary appUancea for 
collecting and study. In this are placed from ten to twenty 
tables, each occupied by an investigator, either an officer of the 
Commission or a volunteer. From 1873 to 1879 imjjortant aid 
was rendered by the Secretary of the Navy, who detailed for 
this service a steamer to be used in dredging and trawling, and 
this year the steamer built expressly for the Commission is 
employed in the same manner/ 

The regular routine of operations at a summer station Includes 
all the various forms of activity known to naturalists : collecting 
along the shore, seining upon the beaches, setting traps for 
animals not otherwise to be obtained, and scraping with dredge 
and trawl the bottom nf the sea at depths as great as can be 
reachetl by a steamer in a trip of three day«. In the laboratory 
arc carried on the usual stnictural and systematic studies, the 
preparation of museum specimens and of re|Jorts. Since the 
oiganisation of the Commission the deep-sea work and the 
investigation of invertebrate animals has been under the charge 
of Prof, Vcrrill, who had for many years before the C^>mmission 
was established been studying independeutJy the invertebrate 
fauna of New England, 

In addition to what has been done at the summer station, 
more or leas exhaustive investigations have been carried on by 
smaller parties on many parts of the coast and in interior waters, 

* The number ef dredaing and trawling stations ou record it as foltowt:-" 
T871. Wood's HoU M. 345 


vv vnMi 0 ««« «t* 

Eaxtport. too by hand. 36 by ttcamer .. 
S873. PcMrtmnd ... 


1E74. Noati^,., 

*875- Wood's HoU . 
tftff* Salem *) 

jV Halifax [ 

4876. Ohmeestef ( 

x 8?9. Proviocetovn ) 


The number of aeiue hauls Is about 6do. 
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Th« fautui of the Graad Banks and otlier off-shore fishing- 
groaads has been partly explored. In 1872, 1873, and 1874 
dredgtne was carried on from the Coast Survey steamer 
by Prof. Packard and Mr. Cooke, Prof. Smith, Mr, llarger, and 
Mr. Rathbun, In 1879 Mr. H. L. Osborne s^>ent three months 
in a cod-schooner coUeciing material on the Grand Banks, and 
Mr. N. r. Scudder as long a time on the Holibut Grounds of 
Davis’s Straits, 

A most retmrkable scries of contributions has been received 
from the fishermen of Cj«>c Ann. When the Pish Commission 
had its head-quarters at Gloucester, in 1878, a general interest 
in the zoological work sprang up among the crews of the fishing- 
vessels, and since time they have been vying with each other 
in efforts to find new animals. Their activity has been stimulated 
by the publication of lists of their donations in the local papers, 
and the number of separate lots of specimens received to the 
present time exceeds Soo. Many of these lots are large, con- 
sisting of collecting-tanks full of alcoholic specimens. At least 
thirty fishing-vessels now carry collecting-tanks on every trip, 
and many of the fishermen, with characteristic fupeistitton, 
have the idea that it insures good luck to have a tank on board, 
and will not go to sea without one. The number of specimens 
acquired in this manner is at least 50,000 or 60,000, most of 
them belonging to 8t>ecies otherwise unattainable. Each holibut 
vessel sets, twicedaily, lines from ten to fourteen miles in length, 
with hooks upon them .six feet apart, in water 1,200 to r,8oo 
feet in depth, and the quantity of living forms brought up in 
this manner, and which had never hitherto been saveti, is very 
astonishing. Over thirty species of fishes have thus been added 
to the fauna of North America ; and Prof. Vcrrill informs me 
that the number of new and extra limital forms thus placed U|x>n 
the list of invertebrates cannot be less than fifty. 

A permauent collector, Mr, Viual N, Edwards, has been 
employed at Wood’s HoU and vicinity since 1871, and many 
TcmarUablc forma have also been discovered by him, No 
dredging has yet been attempted by the Commission south of 
Long Island. Dr. Yarrow, Mr. KarU, and others, have col 
lected from Cape May to Key West. The Gulf States Coast 
was explored last winter by a party conducted by Mr. Sila.s 
Stearns, who spent nine months in studying the food-fishes and 
useful invertebrates in behalf of the CoDmus.sion and the Censu-^. 
The entire Pacific coast has been scourc<l by Prof. Jordan for 
the Commission and the Census, and the ichthyology of that 
region has i>een enriched by the discovery of sixty specie.H new 
to the fauna, forty of them being new to science. A similar 
investigation on the great lakes has been carried over a period of 
several years by the late Mr. Milner and Mr. Kumlien. The 
ichthyology of the rivers of the country has received much 
attention from the many experts employed by the Commission in 
fish-cultural work. 

In addition to these local studies may bementione<l the general 
exploralioiw such as arc now being carried on for the oyster by 
Mr. Ernest IngcrsoU and Mr. John F. Ryder, for the shad by 
Col. McDonald, for the smelt and the Atlantic salmon by Mr. 
C. G. Atkins, and the Quinuat saluton by Mr, Livingston 
Stone. 

A partial indication of what has been accomplished may be 
found in the number of species added to the varitjus faunal lists. 
Take, for instance, the cephalopod moUusUs of New England, in 
Prof. VerrU’.s recently published monographs ; twenty species 
are nnm tinned, thirteen of which are new to science. Ten years 
ago only three were known. 

I am indebted to Prof, Verrill for the following estimate of 
the naml)cr of species added within the past ten years to 
New England, mainly by the agency of the 
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It is hut just to cay that many of these species were obtained 
by Prof. Yeiril in course of his independent expioimtioiks In 
Maine and Connecticut previous to 1871. 

A similar estimate for the fishes indicates the discovery of at 
least 100 species on the Eastern Atlantic coast within ten years; 
half of these are new to science. Forty species have been added 
to the fauna north of Cape Cod ; sixteen of these are new and 
have been found within three years. Seventeen have been 
described as new from the Gulf of Mexico. Sixty and more 
have l)een added upon the west coast. The results of the 
summer campaigns are workc<l in winter in the Peabody Museum 
of Yale College, under the direction of Prof. Verril, and by the 
specialists of the National Museum. 

One of the important features of the work is the prepara- 
tion of life- histories of the useful marine animals of the country, 
and great quantities of material have been accumulated relmiag 
to almost every species, A portion of this has been published. 
More or less complete biographical monographs have been 
printed on the bluefish, the scup, the mcnliaden, the salmon, and 
the wbitefish, and others are nearly ready. An dher monograph 
which may be referre^l to in this connection is that of Mr. 
Siarbick on the whale-fishery, giving its history from the earliest 
settlement of North America. 

The temperature of the water in its relation to the movements 
of fish has from the first received special attention. Observa- 
tions are made regularly during the summer work, and at the 
various batching-stations. At the instance of the commissioner, 
an extensive series of observations have, for several years, been 
made under the direction of the chief signal officer of the army, 
at Jighthiaises, light-ships, life-saving and signal stations, care- 
fully chosen along the whole coast. This year thirty or more 
fishing schooners and steamers arc carrying thermometers to 
rccojtl temperatures upon the fishing-grounds, a journal of the 
movements of the fish being kept at the same time. One 
practical result of the .study of these observations has been the 
demonstration of the cause of the failure of the Menhaden 
fisheries on the coast of Maine in 1879-— a failure on account of 
vvhicli nc irJy 2,000 persons were thrown out of employment. 
Another important series of investigations carried ou by Com- 
mander RcunLley of the Navy shows the error of the ordinary 
manner of using the Casel-Miller deep-sea thermometer; still 
an.:>ther scries made by Dr, Kidder of the Navy, and to be 
carried out in future, had for its object the determination of the 
temperature of the bio kI of marine animals. Observations have 
nlsL» been uiiuie by Mr. Milner upon the influence of a change 
from sea water into fresh water, and from fresh water into sea 
water upon the young of difterent fishes. Mr. H, J. Rice 
carried on u series of studies upon the effect of cold in retarding 
the development of incubating fish -eggs. A series of analyses 
have been made by Prof. Atwater to determine the chemical 
compositi >n and nutritive value of fish as compared with other 
articles of food. This investigation is still in progress. In 
connection with the work of hsh-cuUure, much attention has 
been paid to emt)ryoIogy. Tlie breeding times anti habits of 
nearly all of our fishes have been studied and their relali ms to 
water temperatures. The cmbryological history of a number of 
sptxics such as the cod, shad, alewifc, salmon, smelt, Spanish 
mackerel, strified bass, white perch, and the oyster, live been 
otaamed, under the auspices of the Commission, by Messrs. 
Brooks, Ryder, Schaeffer, Rice, and others. 

The introduction of new species in water in which they were 
previoU'ly unknown is of special interest to the student of geo- 
graphical distributiem. Through the agency of the Commission 
the German carp has already been pla^ in nearly every State 
and Territory, although the work of dktribution has only Jttst 
l>egun, and the tench {Tmca vuigaris) and the golden Oirfc 
{/ilus m lanotui) have been acclimated ; the shad has been mte - 
cessfully planted in the Mississippi valley and on the coast of 
Califurnia, and the California salmon in the rivers of the Atlantic 
slope. 1 he lake wbitefish of Europe has been introduced into a 
lake of Wisconsin. As an act of international courtesy, Cali- 
fornia salmon have been successfully introduced into New 
and Germany. The propagation work has increased in import* 
ance from year to year, as may be seen hf the constant increase 
in the amount of the annual appropriatfon. A review of the 
results of the labtmrs of the Commission in increasing the food 
supply of the country may be found in the annuaf reports, 
rude apjfdiances of fi>h culture iu use ten years a|^ have ^vesk 
way scientifically devised apparatus, by whi<di miUtous of 
are hatched where only thousands were before, and the deam* 
stration of the pos^itdlity of stockii^ rivers and kkm to aniy 
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desired extent to. been Qtmly strengthened* Uhis u-ork was 
for six yea^ most efiiclentiy diiected by the Ute Mr. James W. 
Milner^ dtid is now in bheige of Major T. B, Ferguson, ali<o 
Commiasionet for the State of Maryland, by whom has been 
devised the machinery for propagation on a gigantic scale, by the 
aid of steam, which is now so successfully in use. 

The inveatigation of the statistics and history of the Esheries 
to perhaps assumed greater proportions than was at first con- 
templated. One of the immecfiate causes of the establishment of 
the Commissioa was the dissension between the line and net- 
fishermen of southern New England with reference to laws for 
the protection of the deteriorating fisheries of that region. I’he 
first work of Prof. Baird as Commissioner was to investigate the 
causes of this deterioration, and the report of that ycar^ work 
Includes much statistical material. In the same year a zoological 
and statistical survey of the great lakes w'as accomplished, and 
various circulars were sent out in contemplation of the prepara- 
tion of monographic ret}orts upon the special branches of the 
fisheries some of which have already been published. 

Some thirty trained experts are now engaged in the preparation 
of a statistical report on the present state and the past history of 
the fisheries of the United ^States. This will be finished next 
year, but the subject will hereafter be continued in monographs 
upon separate branches of the fisheries, such as the holibut 
fishery, the mackerel fishery, the shad fishery, the cod fishery, 
the herring fishery, the smelt fishery, and various others of less 
importance. 

Hundreds, and even thousands of specimens of a single species 
arc often obtained. After those for the National Museum have 
been selected, a great number of duplicates remain. These arc 
identified, lal^elled, and made up into sets for exchange with 
other musieum> and for distribution to schools and small museums. 
This IS in accordance with the time-honoured usage of the Smith- 
sonion Institution, and is regarded as an important branch of the 
work. Several specialists are employed solely in making^ up 
these sets and in gathering material required for their completion. 
Within three years fifty sets of fishes in alcohol, including at 
least ten thousand specimens, have been sent out, and fifty sets of 
invertebrates, embracing 175 species and 35,000 specimens. One 
hundred smaUer sets of representative forms intended for educa- 
tional purposes, to be given to schools and academies, are now being 
j>rcpared. The arrangement of the invertebrate duplicates ts in 
the charge of Mr, Richard Kathbun ; of the fishes, in that of Dr. T. 
H. Bean. Facilities have also been given to many institutions for 
making collections on their own behalf. Six annual reports have 
been published, with an aggregate of $,650 pages. These cover 
the period 1871 to 1878. Many pai^ers relating to the work have 
been published elsewhere, particularly descriptions of new species 
and results of special faunal exploration. 

The season of 1880 was ojwucd by the j)articipation of the 
Commission in the luicrnational Exhibition at Berlin. The first 
honour-prize, the gift of the Emperor of Germany, was awarded 
to Prof. Baird, not alone as an acknowledgment that the display 
of the United ^ 5 tatcs was the most perfect and most imposing, but 
as a personal tribute to one who, in the words of the president 
of the Deutscher FUherei Verein, is regarded in Europe as the 
firat fish-culturalist in the world, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— This year the term commences somewhat later than 
usual. The profe^^soTial leciures on natiwal science begin next 
week. .At the University Museum Dr. Odling lectures on 
Typical AlcohoR, Prof. Clifton on Experimental Electricity, 
Prof. Price on Hydro mechanics, Prof. Story- Maskelyne, M.P., 
on the Elements of Crystallography, Prof. Prestwich on Strati- 
gmphical Geology, and Prof. Rotteston on Digefttion. 

lectures are also given in the Chemical Department at the 
Museum. by Mr. W. W. Fisher, on Inoiganic Chemistry, by Mr. 
J. Watts on Organic Chemwiry, and 1 & Dr, F. D. Brown on 
Chemical Affinity. In the Biological Department Messrs, C. 
Raht^on, W. H. Jackson, and A, P. Thomas form classes for 
instruction in Microscopy and Z(X)Jc^. Mr, Barclay Thompson 

f ives a course on the Comparative Aiiatomy of the Mammalia, 
n the Clarendon I-aboratpry Mr. Stocker lectures on Elementary 
Meohahiciv <utd, with Mr. v. Jones, gives imetmction in practical 
physios. 

At the University Observatory Profi PritchUrd will lecture on 


Spheiioal Astronomy, including instruments, and will give a 
course of six lectures on the Precession of the Equinoxes, in- 
cluding the Lunar Physical Libration. The Observatory is 
opened on Monday and Tuesday evenings during the term to 
members of the University who desire to obtain instrumental 
ractice In Ms annual report to the Board of Visitors the 
rofessor gives an account of the work carried on during the 
past year at the Observatory. The long series of observations 
in reference to the Inequalities in the Moon’s Rotation are liow 
finished, and the results will be shortly published. The calcula- 
tions were brought to a successful iasue during the I.ong Vaca- 
tion, and afford a general confirmation of the investigations of 
Bouvard, Nicollet, and Wichmann, and establish the existence 
of small but sensible inequalities in the moon’s rotation. Careful 
measurements have also been mode by Mr. Plummer of the 
relative positions of forty Stars in the Pleiades, and Mr. Jenkins 
has measured the relative co-ordinates of 350 stars in the cluster 
39 Messier, Careful observations have also been made of the 
component stars of { Ursce Majoris and 70 Ophiuchi. With 
regarti to the instruments the Professor writes : — 

“ The large refractor to been thorougldy examined and 
cleaned by Mr. Grubb, the artist who constnicted it. This at 
present is in an efficient working condition in every respect. 
From our own resources we have thoroughly overhauled the De 
Rue Reflector, and it also is in excellent condition. It is 
fortunate for the University th^t both these instruments pass 
from time to time under the experienced and critical eye of Dr, 
Dc La Hue himself. For a time Dr. De La Rue’s metallic 
speculum was replaced by an excellcn^ silvered glass mirror, 
executed by Mr, With ; the newer mirror possessed the greater 
capacity of the two, in point of brilliancy of reflected Ught, but 
wajs not deemed quite equal to Dr. De La Rue’s in point of 
definition ; we have therefore returned to the use of the original 
speculum. 

** In order to carry out a new and important series of astro* 
nomical observations I soon found that tue use of a chronograph 
was indispensable ; accordingly I have, in conjunction with Mr. 
Grubb, devised a very inexpensive but practically efficient form 
of that instrument. The total cost of this instrument, together 
with a corresponding and necessary addition to the meclmnism 
of the sidereal clock, has not exceeded 10/. I am told on the 
best authority that this form of the chronograph will henceforth 
prove a desirable adjunct in other observatories, 

“ With the view of bringing practical astronomy witlnn the 
reach of a moderate expenditure I have (again in conjunction wifli 
Mr. Gnibb) devised a modification of existing small equatorial 
teIe.scoi:)es, which 1 anticipate will prove a boon to beginners in 
astronomical science, 

‘‘Lastly, I have devised and carried into execution a simple 
form of precessional globe for the use of students in astronomy. 
It affords very ready means of representing the risings and 
settings of the stars, and the general aspect of the heavei^s at 
the remotest periods of time, jmst and future, and tis seen at any 
locality.” 

In the Botanic Garden Lrof. Lawson will give instruction on 
tlic Minute Anatomy of the Vegetable Tissues. 

The following lectures are given in those colleges which pos- 
sess laboratories. At Christ Church Mr. V^ernon Harcourt 
lectures on the Non-metallic Elements, and Mr, K. E, Baynes 
on Dynamical Electricity and Conduction of Heat. At Balliol 
College Mr. J. W, Russell lectures on Problems in Mechanics, 
and Mr. H. B. Dixon on Elementary Heat and Light, At 
Exeter College Mr. Lewis Morgan lectures on lV,actical 
Histology, and at Magdalen College Mr. C. J, Yule gives a 
course of demonstrations on the Chemical Composition of the 
Body. 

An examination for Natural Science Scholarships is being 
held by Trinity and Exeter Colleges. The former College has 
this year for the first time offered a scholarship for proficiency 
in science. At Merton College the science scholarship (Post- 
mastership) was not awarded. 

At Bafiiol College there will be offered next month a science 
scholarship, on the foundation of Miss Brakenbury, open to aU 
candidates without limitation of age, who shall not have exceeded 
eiyht terms from matriculation. The scholarship is of the annual 
value of 80/,, and is tenable for four rears during residence, 
Pn]?ers will be set in the following subjects i— (i) Mechanical 
Philosophy and Physics Chemistry, {3) Physiology. Candi- 
dates will not be exited to offer themselves in more than two 
of these. There will be a practical examination in one or more 




600 


of the above eubjects if the examt^s think it exp^ieat. In* 
tending > shottld oamnmnicate vi^lth the Mestar of 

Balliof before November 12. There will aho be offered two 
exhibitions worth 40/, a year, the examination for which will 
comprise the elements of Fhyslca, Chemistry, or Physiology as 
well as Classics and Mathematics* 

Cambridge, “T)r, Michael Foster will lecture on elcmentaiy 
physiology ; Mr* Langley will lecture to the advanced class on 
general physiolo^ twice a week ; Mr, Lea takes physiologicid 
chemist]^ t and Dr, GnskclJ the physiology of the circulation. 

Mr, VENN will lecture during the next two terms on scientific 
method* 

Mr. Freeman of St. Jobn^ s College is to lecture^sMcputy 
for Prof. Chaliis, owing to his infirm health. * " 

Dr. Reginald Thompson of Trinity College is to be one 
of the Examiners for 3rd M.B., and Dr. Chcadlc to be Assessor 
to the Regius Professor of Physic. 

The list of lecturers at Newiiham College this term includes 
the names of Miss Crofts (English History and Literature), Miss 
Merrifield (Greek), Miss Harland (Algebra), and Miss Scott 
(Analytical Conics), llie lectures are now delivered at the 
College, and not in Alexandra Hall. 

At St, Thomases Hospital Medical School Mr. Robert I*awson 
has oUiaiued the Entrance Scholarship Uv Natural Science, of 
the value of loof , and Mr. Herbert Lnnkester that of fio/. 

At the meeting of the Council of the College of Physical 
Science, Newcastle-on-Tyne, on October iii it was decided 
without opposition that a lady candidate, Miss Isabel M. Aldia, 
should !/e allowed to hold an exhibition in the College, This 
decision completes the (jpening of the advantages of the College 
to lady student!*, 'fhiw Mere previously admitted to all the 
lectures, but this is the (irst time that a laay has been a candidate i 
for an exhibition. 


SOCIETIES AND ACADEMIES 
Paris 

Aeademy of Sciences, October 11.— M. WurU in the chair. 
The fbiluM ttig papers were read ; — On the of time in the 
formation of salts, by M; Berthelot. Experiments witli several 
hundred saline mixtures prove that the j^eriod of change in saline 
reactions, comprised between the moment when the system has 
become phyi^ically homogeneous and tliat vlien it attains its 
diemical equilibruim, is excessively short, and wholly included 
in the short duration of. the calorimetric experiment. The same 
period in ethene reactions, on the other hand, is incomparably 
longer. The instantaneity in the former case is proved by an 
application of the auihor's theorem of slow actions, -r-On pellagra 
in Italy, by M. Faye. In the past year there have been 40,000 
wclhmmrkcd cases of the disease in Lombardy, and 30,000 in 
Venetia, the richest and most jwoductive provinces in Italy. It 
is unknown in Naples, Sicily, and Sardinia (so poverty and bad 
hygiene do not seem to be the causes). Wherever pellagra appears 
in the endemic state poknta or cruchade are oaten, Li;., varieties 
of unfermented bread (made from maize and millet), and M. 
Faye tlnnks the substitution of fermented bread would prove 
salutary.— On the photophonic experiments of Prof. Bell and 
Mr. Sumner Tainter, by M, Beeguet.— On algebraic aquations, 
^ Mr* West.— ^Earthquakes at Smyrna otij^Iy 29, by Dr. 
Chari>enti«. The ravages and phenomena of this eatth<tttahe 
wero limited to the Sipyle chain and the adjoining idains 
in a perimeter of only a few leagues ; but the conire-coup 
was felt at great distances (Broa-ssa, Rhodes, &c.). Chrono- 
meters at Athens wore 8topi>cd* More than 3,000 yeara ago 
there seems to have been a volcano under Sipyle, and this 
point lias been the centre of earthquakes in that region. The 
approximate coiociden^e (in time) of this last Smyrna earth- 
quake with earthquakes at Manilla, the Azores, ana Naples, is 
remarkabde.-*-On the eflects produced by cultivation of absinthe 
os insectifuge, and on its preventive application against phyl- 
loxera, by M* Poirot. Among the absinthe plants covering large 
tracts in North Amjcrica the author has never seen flies, ants, 
worms, or any insects, nor jret sempions, Urantuku^ iim rattlc- 
suakes. Land mami^ with absinthe might, be. fatoi to the 
metamorphoses ef |khyUoxefav^Ephct 3 «erides of cornet ^ iSSo 
(continued), by M, Bigburdan* — Observations of comet d 
^discovered by Dr. Hattwsg at Straasbnrg) at the Paris Observa- 
tory, by M. lngourdai>.-*On the rwolwt functiou of Ihcv^aa* 
tlon ^ ss o, by M* Pujeh-^On a poperty of Pods- 

son's function, and on the integratton of equations with partial 


derivatives of fhft Jrst order* by M, Gilbert.— On a very eaten- 
riVe eto of dlnear dif^ehtiAi equations with coefficients, 

whose solutiicm di^ima on the <madrature of an irratmnal idge*- 
braic product, by M, Dillner.— Principle of an algebraic calcalus 
which contitins as particular apeoies the calcolua of imaginary 
quantities and quaternions; I^M. Xipsthitz. — ^On the partition 
of numbers, by M. David* — On fihe mechanical actions of light, 
theoretical considerations capable of serving in Inte^etation of 
Prof* Bellas exj^erimeuts, bv M* Cros* In 1872 Ml* Crda plre- 
fiewted a memoir to the Academy, in; guided by theo- 
retical considerations, he affirmed 4 results of experi- 

ments which he thinks have a notable similarity to Prof. BelFs. 
In one experiment a ray of light interrupted^! times a secqnd 
was to be sent into a tube resonating with a note of *t vibrations. 
The aUeruatc rarefaction and condensation of the gaseous 
medium might make the tube speak. — Study of the distribution 
of light in the solar spectrum, by MM* Mac<i and Nicati. The 
maximum intensity is in the yellow, very near D. The percep- 
tion of blue and violet dimwushes much more slowly with 
diminished illumination than that of less refrangible Colours. 
From the extreme red to green of about 0*5 u wave-length, the law 
of distribution of intensity is the same whatever the illumination. 
Between eyes equally capable of discern injg colour, there are very 
sensible difference Vibratory forma of c&cular pellicles of sapo • 
saccharic liquid, by M. Decharme. With a given diameter of 
pellicle the numbers of nodals are inversely proportional to the 
corresponding lengths of the vibrating rod (which produc^ the 
waves). — On the place which boron occupies in the series of 
simple bodies, by M. Etard. He idaces boron in the family of 
vanadium, very near that of phosphorus. —On propylacetal and 
isobutylacetal, by M. de Girard. 
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BALFOUMS ^ COMPARATIVE EMBRYOLOGV^* 
A Tr^aEss on Comparative Embryology, By Francis M, 
Balfour, M*A,, F.R,S,, Fellow and Lecturer of Trinity 
College, Cambridge. In Two Volumes. Vol, I. 
<London ; Mactnillan and Co., i88o.) 

I T is scarcely possible to exaggerate the expressions of 
gratitude which ate due from zoologists to Mr. Balfour 
for the execution of the great task which some three or 
four years ago he set himself* Zoologists have to be 
thankful to him not only for the admirable style in which 
he has carried out his work, but for the promptitude with 
which he has achieved it. Mr. Balfouris object was to 
produce a work in which all that has been written during 
the last ten or fifteen years on the structural features 
exhibited by animals during their growth from the egg to 
the adult condition should be digested, and its import 
carefully estimated ; the result being set forth in a syste- 
matic way, so that the broad Conclusions arrived at by 
the almost innumerable studies of development from 
the egg ” in all sorts and conditions of animals should be 
pointedly placed before the reader. At the same time 
he aimed to provide for the purpose of reference and for 
the guidance of future students something like a complete 
bibliography, accompanied by an analysis in many cases, 
of the works which have been published on special forms. 

It is very well known to those who are in a position to 
make a comparative estimate, that during the last fifteen 
years in no branch of science has there been such activity, 
such abundance of discovery, of careful observation and 
ingenious speculation, as in biology; and this activity has 
tended more and more to concentrate itself upon the 
study of the mode in which the complex adult organism 
(whether plant or animal), with all its astounding powers 
and its beauty of form— -slowly, surely, and yet by most 
improbable and devious ways, advances to its complete 
estate from the condition of a microscopic structureless 
globule of albuminous slime. This marvel of develop- 
ment is one which has only recently come to man*s know- 
ledge, and it seems likely that the fascination which the 
study of it can exert will be such as to attract the 
energies of an ever-increasing crowd of observers, 

Mr. Balfouris book gives for those who are to come a 
risuml dr stunming up of the labours of those who have 
up to* this date worked for and created our knowledge of 
what this process of growth from the egg is and signifies. 

The first volume deals with the history of development 
in ail groups of animals excepting the Vertebrata. The 
labour which it has involved will be understood when it 
is stated thielt the author gives references to five hundred 
and ieventy-two separate memoira or books, most of 
which he hhs thorou^ly read, and from many of which 
he gives extracts or carefully condensed abstracts. 

The thoroughness with which the subject is presented 
to the student may be appreciated by a consideration of 
the that two hundred and sevedty-five woodcuts are 
giv^ in Ihfe volume, which exceptions, 

preiSipOd especially for this work, either the author's 
drawings or firom the ifrawings of the writers 
viibm he is sunMaarising. 

awn.— No. 574 


The work is divided into an Introduction*' and a 
Systematic Embryology,** In the Introduction we have 
chapters on ''The Ovum and the Spermatozoon,** on 
f^The Maturation and the Impregnation of the Ovum,** 
and on " The Segmentation of the Ovum.** The syste- 
matic portion is divided into chapters, each of which 
corresponds with one of the large divisions of animals, 
Porifera, Platyehninthes, Rotifera, Mollusca, Chseto- 
poda, &c. 

Mr. Balfour, it is hardly necessary to say, has not per- 
formed his task as an ordinary maker of books. He is, as 
ail zoologists know, one of the foremost students of em- 
bryology in Europe, and has added a very large propor- 
tion himself to that great heap of isolated embryological 
memoirs and monographs which it is the purpose of his 
book to condense and render accessible to a wider circle 
of students. Consequently we find not only new and 
original observations scattered here and there in the 
chapters of this treatise, but on the very numerous 
matters which call for the expression of an opinion or 
the exercise of judgment between conflicting statements 
of preceding observers, wc have the conclusions, always 
modestly foimuJated, of a thoroughly competent critic. 

In fact those who are already advanced in the study 
of embryology will find that Mr. Balfour has freely and 
most legitimately made use of speculative views of his 
own, as a a^ies of strings on which to thread the almost 
innumerable observed facts which have to be put on 
record and kept ready, as it were, for the future building 
up of embryological doctrine. The reader, on the other 
hand, who has not yet reached the degree of knowledge 
at which such speculations become intelligible, vt’ill find 
that there is so much in Mr. Balfour's pages of hard, 
solid, descriptive record of the actual developmental 
changes of one animal after another, that he will certainly 
not feel cause to complain. 

It would be out of place to discuss in these pages 
any of the new theoretical considerations which Mr. 
Balfour puts forward. With some of them it is possible 
to find fault ; at the same time they are all ingeniously 
supported and indicate close reasoning and a large survey 
of facts on the author's part. They serve, as Mr. Balfour 
himself recognises, to stimulate inquiry, and when advanced 
not by a paper-philosopher, but by a most exceptionally 
industrious observer, they cannot fail to command respect. 

If we venture to o 0 er any remark which suggests how 
possibly Mr. Balfour's book might have been even more 
excellent than it is, it must be clearly understood that 
as it stands we hold it to be a perfect mine of valuable 
information and well-considered suggestion. We should, 
however, have been glad had it been possible for the 
author to give more attention to the history of the various 
stages oi" progress in our knowledge of embryology m 
general, and of each particular group. Full justice is ^ne 
to recent authors, and Ms own contemporaries receive 
ample recognition from Mr. Balfour ; but the successive 
steps by which a particular point of view has been arrived 
at are . not always definitely indicated and due merit 
assigned to each of those who in past times has laboured 
to bring about the present phase of science. This, no 
doubt, has not entered into Mr. Balfour's plan on account 
of the additional responsibility and labour which U would 
have involved, and the increase in size of what is already 
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a voluminous treatise. But such treatment of the subject 
has a very high educational value and a certain ethical 
importance. 

Further, it may be noted that the author has neccs* 
sarily a difficulty to contend with in the scope itself of 
his book. Embryology is not a natural nor a convenient 
division of biological science. The study of the orga- 
nism in its complete form cannot be advantageously 
separated from the study of the coming about of that 
form, and indeed it is very difficult for a writer who pro- 
poses to himself to describe the developmental changes 
of organisms to draw the line consistently in the various 
cases which he describes, and to say that at such a point 
his business with the organism ceases and that of the 
** antipaedologist ” begins. It is because the knowledge 
of cmbryological facts is to so large an extent new, that 
separate treatises on embryology are necessary. It is as 
a supplement to treatises on the structure or anatomy of 
animals which do not sufficiently deal with embryology 
that such a distinct treatise is needful, and such need is 
merely the result of the late development of embryo- 
logical research. 

In the course of time we shall no doubt see a complete 
fusion of “embryology” and “antipaedology” — the facts 
of structure to be observed in the youth and in the 
maturity of organisms being treated as a matter of course 
concurrently. Nothing could conduce more .directly to 
this desirable state of things than the really remarl^ble 
and successful effort which Mr. Balfour has made to 
gather together and present in a compact and logical 
form the cmbryological results which have been and still 
are pouring forth from Russian, German, English, French, 
and American laboratories in an overwhelming stream, 
calculated to daunt by its velocity any but the most 
determined student. E. Ray Lank ester 


THE SIEVE^TUBES OF DICOTYLEDONOUS 
PLANTS 

JBdtf’age zur Kenntniss des SiebrbkrenapparaUs dicotyUr 
PJlanzen. Von Dr. Karl Wilhelm. (Leipzig ; W. 
Engelmann, 1880.) 

I T is perhaps natural, owing to its peculiarities, and 
especially to the character of the cell walls, that the 
soft bast was comparatively lately investigated and 
described;^ but it is surely a surprising fact that the 
ground should have been left open till the present year, 
for a thorough investigation of the development of those 
tissues which are characteristic of the phloem. 

In the “ Comparative Anatomy” of De Bary we find a 
full account of what was known in 1877 of the structure 
and development of the soft bast ; at the same time the 
writer pointed out several questions concerning which 
further investigation was required. He drew especial 
attention to our want of knowledge of the relation of the 
cambiform cells ^ to the sieve-tubes, and of the develop, 
ment of the sieve plate, the callus mass, and the contents 
of the sieve-tube. It has been the object of Dr. Wilhelm's 
researches to supply information on these several points ; 

* Tb« tubes were discovered by Hartig (1837). HU obterreiions 
were nrniy yam after verified by other observers, esped^y von MoU, 
N&geli, and Henstein. 

^ Be Bary, "Vergl. Anat./' p. 337. 


while at the same tinte he affords us many other interesting 
details. 

Owing to the wideness of the subject it was impossible 
for the author to extend his researches beyond a limited 
number of types. Those selected were ViEs vinifera^ L., 
Curcuhiia pepOf L., and Lagienaria vulgaris^ Ser. It will 
be seen that Dr. Wilhelm has selected plants having 
sieve- tubes of the two different types common among the 
Dicotyledons, viz., Cucurbita and Lag^aria where the 
structure is more simple, Vitis where it is complicated by 
the presence of several sieve- plates side by side on the 
same cell wall. In a note at the end of the paper the 
author specially asserts that his results only apply to the 
plants named ; while further research must show whether 
the structure described is really typical. 

The main results arrived at are as follows : — Those 
formative cells of the bast which are set apart for the 
development of a member of a sieve-tube, usually suffer a 
longitudinal division into two unequal cells : the larger 
forms one member of the sieve-tube ; the other, which is 
smaller and shorter, develops into the companion-cell 
{GeleUzelle), The latter may, in Cucurbita and Lagenaria, 
again divide. The walls separating the companion-cells 
from the sieve-tube are fitted, and the cell contents richly 
protoplasmic. It will be seen that these cells, being sister 
cells of the members of the sieve-tubes, must be dis- 
tinguished from the larger cells, which are usually termed 
“ cambiform ; ” these latter being formed by division from 
formative cells of the bast, but not being in direct genetic 
connection with the cells, which develop into members of 
the sieve-tubes. 

Dr. Wilhelm finds that the “callous condition of the 
sieve-plate is not, as previously supposed, the result of a 
secondary change of the plate ; on the contrary, the dif- 
ferentiation of the sieve-plate begins by the change of the 
cellulose to “callus*’ at a number of points. It is in the 
callus masses, formed at these points, that the pores of 
the sieve later appear. The callus may extend itself from 
these points so as to cover the whole face of the plate, 
and completely inclose the cellulose sieve. A callus- 
skeleton is thus formed which may be isolated. 

The callus varies in volume, increasing with age, or on 
approach of the period of rest ; in which case the pores 
may be completely stopped ; or decreasing as the period 
of summer activity approaches, when the pores are again 
opened. This result may be obtained by artificial means. 
It is best seen in Vitis ; it is probable that this variation 
of volume of the callus is by no means universal. 

As regards the substance of the callus it will be seen 
from the following reactions that it cannot be identified 
with any of the substances previously described. With 
acids and alkalies it swells quickly ; if the reagents be 
strong it is dissolved. Ammoniacal sub-oxide of copper 
attacks it only slightly, or not at all; by use of tlds 
reagent the callus-skdetons before mentioned may be 
obtained free. Solution of iodine in alcohol does not 
colour it ; solution of iodine in potassium iodide cdjmtn 
it yellow to brownish yellow. This with Schultz’s solution 
g^ves a deep red brown; when used alone the latter 
reagent gives no colour, but causes consideral^e swelling. 

Thus iM we have only discussed the cell walls, Vfkik 
the development of tl^ sieve has been going on^ but 
before ihe perforadons are formed, a change appears in 


NATURE 


603 


Oei . 28, 1880] 


tlie contents of the yoang sieve-tubes* Isolated drops or 
irregular masses appear in the layer of protoplasm lining 
the cell cavity before the disappearance of the nucleus. 
These consist of a slimy stuff {Schlemt) apparently rich in 
nitrogen.^ The separate masses later fuse together to 
form a band^ which is usually much narrower than the 
girth of the cell. Between this and the wall of the sieve 
tube a protoplasmic envelope intervenes {Hiillschlauch), 
The central cavity within these is filled with sieve-tube 
sap.” For further details concerning the contents of the 
sieve-tubes the reader must be referred to the original 
work. 

The author has not been able to observe directly the 
first appearance of connection through the pores of the 
sieve ; but suggests that it is effected by the outgrowth of 
protuberances of the envelope (HuUschlauch) from oppo- 
site sides of the sieve, which penetrate it and coalesce to 
form the connecting strings. 

The presence of starch grains noticed by Briosi is con- 
firmed by Wilhelm in Vitis, He finds them in members 
of sieve-tubes which are still closed. He opposes the 
idea that they pass through the sieve on ground of their 
si^e. In Cucurbita and Lagenaria they arc absent. Be- 
sides the communication of sieve-tubes with one another 
laterally, so as to form a complete system, Dr. Wilhelm 
has observed in the case of Vitis a further connection, 
through the medullary rays, of tubes lying on opposite 
sides of the ray. This is effected by special sieve tubes, 
produced by transformation of cells of the medullary ray, 
so as to form a series of very short members ; these 
correspond in development and structure with the ordinary 
si eve- tube. They traverse the medullary rays in an 
obliquely tangential direction. Such communications are 
not found in Cucurbita or Lagenaria. 

The question of function has not been solved by these 
observations. Dr. Wilhelm still holds the view, pro- 
pounded by Niigcli, that the function of the sieve-tube 
is the transference of indiffusible substances from place 
to place in the plant. 

In conclusion it may be remarked that the paper is well 
written, but that it is of such a character as to be interest- 
ing only to the specialist. The plates, of which there are 
nine, are executed with great skill and exactitude. 

F. Orpen Bower 


OUR BOOK SHELF 

The Elcfnmtafy Gtofnetry of Conics, By C. Taylor, 
M.A. Third Edition. (Cambridge : Deighton, 1880.) 

Mr. Taylor has been before the public as a writer on 
geometrical conics since 1863, in which year he brought 
out his “ Geometrical Conics ” ; in 1872 we have the first 
edition, and in 1873 the second edition of his **The Geo- 
metry of Conics ” a smaller work than his first book (1863). 
Now we have a third edition with the above title. In 
May, 187s, Mr. Taylor, in a paper entitled "On the 
Method of Beversion applied to the Transformation of 
Angies ” (read before the Mathematical Society, and 
subsequently printed in a more extended form in the 
Quarterfy Joumai^ No. 53, 1875, with the title "The 
Homographic Transformation of Aisles"), called atten- 
tion . to a " neglected work on conics by G. Walker, 
F.iLS. (1754)^ : in this worit we first meet with the 
properries of a circle, which Walker calls the gmtraHng 
r»’irr/a, but which Mr, Taylor, in the work before us, styles 

* De ** VcixU |i. 185. 


the itcentric circle; in the free use of this circle consists 
the main feature in the alterations made In this new edi- 
tion ; further, though still keeping well in view the proving 
chord-properties independently of tangent-properties, there 
is a rearrangement of the text ; so that the two properties 
are not treated of in distinct chapters. In other ways 
also we think this little work is improved, but we need 
say no more upon a third edition. 


LETTERS TO THE EDITOR 

[The Editor does not Hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond with the writers of^ rejected manuscripts. No 
notice is taken of anonymous communications, \ 

[The Editor urgentty reguests cort^espondents to their letters as 
short as possible. The pressure on his space is so great that it 

is impossible otherwise to ensure the apharance et>tn oj com' 
munications containing interesting and navel /acts,} 

Ceraski’s New Variable Star 

Unless the principal fact mentioned below has already come 
to your notice, you may like to bring it before the astronomical 
public in the columns of Nature. 

The true period of the variable star recently discovered at 
Moscow {Durchmusterung^ zoae +81'^, No. 2$) appears to be 
two days and a half, instead of fwe as given in Nature, voI. 
xxii. p. 455, Minima were observcrl.at the Harvard College 
Observatory on September 23 and 28. The changes of the star 
will accordingly be visible in England on October 13, 18, 23, 
28, &c., during the three or four hours before or after midnight. 
The rapidity of the change is probably greater in the case of 
this star than in that of any other known variable, the variation 
exceeding a magnitude in the course of one hour. The total 
variation is more than two maraitudes. A star of about the 
eighth .magnitude (No, 30 of the same zone) is within a few 
minutes or the variable, and may readily be compared with it. 
The phenomenon of the variation is consequently a striking one, 
even as seen in a small telescope. The approximate place of 
the variable for 1881 is in K. A. oh, 51m. 48s,, Dccl. *f oi® 14'* I. 

EPMUND C. Pl-CKERINO 

Harvard College Observatory, Cambridge, U.S,, October z 


5 . Lord Lindsay^s Dun Echt Circular, No. 10, which X received 
on Saturday morning, October 23, prei)ared me to watch for a 
probable minimum of M. Ccraskrs remarkable variable star 
B.D. + 81" 25^ on the same night. From my observations the 
minimum appears to have occurred at about iih. lom, G.M.T., 
the star then being of about 9*1 magnitude. At gh. 5m. I noted 
it about equal to a neighbouring star, IJ.D. -b 81' 30', which I 
gauged 8 'I mag., and at I3h. 50m. it had regained the same 
magnitude. When about minimum 1 thought the variable to be 
slightly ruddy, but it brightened up again it lost this tint and 
appeared to be white, or bluish white, as when 1 first observed 
it. It has a small bluish ixj mag. companion, the V, and D. of 
whicli I roughly estimated to be 60" ancl 10" respectively. The 
star was observed by Carrington in 185$, on December 10, 2r, 
and 30, his estimated mags, being S’o, 8’0, 9*0. Possibly the 
star may have been near minimum at his thiiri epoch. 

Knowles Lodge, Cuck field, October 25 George Knott 


“ Solid Icc at High Temperatures ** 

The interesting results announced by Prof. Thomas Cornclley, 
of Firth College, Sheffield, in relation to the physical conditions 
under which ice persistently maintains its solii/ state when 
exposed to the influence of heat (Nature, vol. xxii. p, '435), 
deserves some notice. When he speaks of obtaining “solid ice 
at temperatures so high that it was impossible to touch it without 
burning one’s self,” it is evident that this burning quality apper~ 
tains to the hot vessel containing the iee^ and not to the solid ice 
itself. For it is obvious that under the given conditions the 
temperature of the surface of the ice is kepi at least as tow as 0“ C, 
fy the rapid vaporisation of it while in a solid state. 

The phenomenon of a body remaining persistently at a low 
temperature when surrounded by a hot vessel— through the 
influence of the rapid change of state— is analogous to the 
well-known results of Boutigny and Faraday in relation to the 
freering of water and mercury m a hot vessel by means of large 
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aciid And liquid ourbdoic acid while in a 
flQpdxtioti.* * In thpie cases, notwithstanding the 
vessel, the temperatures of the globules of 
■ arc respectively os low as - lo'* and *- 73® C. 

' " ^ lot^ been remarked by physicists that some substances 

dtrect/j* from the s&Ud to the state, without tinder-' 

Vdh? liquefaction : that is, when heated, mhUme wiikmti 


l^hg liquefaction : that is, when heated, th^ sublmte toiihmii 
m^nm* Such bodies* under ordinary atmospheric pressures, 
have their boiling points l<AVtr ikrm their temperatures of fusbn; 
hence they vohiiU^c without milling* Moreover it hati 4 o*^ 
been known that such substances may be mde to fu$e by 
subjecting them to an abnormal Jimntrg sufficient to raise their 
boiling points their points of fusion, Thus the classical 
experwents of Sir James flail show that carbonate of lime may' 
, be Tbwwf when heated under a pressure sufficient to prevent the 
COa from escupii^ Royal Soc, Edin.* vol. vi. pp, 71- 

1^, In lilLe manner metallic arsenic sublimes without 

mel^g at tSo* under the ordinary pressure of tlie atmo- 
sphere; but the experiments of LandoU in 1859 show that 
under arti&ciol pressure it melts in globules at a low red heat. 
It is evident that in these cases the rajiid vaporisation of the> 
solids under ordinary circumstances prox>ents the temperature 
from reaching the point of fusion ; : but when subjected to addi- 
tional pressure the conditioiis of l^uefactbn are secured. On 
the other hand, in the case of ke, it is obvious that the ttMdrawal 
0/' pressure by lomring its boilmg^pomt places it in the same 
category with metallic nrsenk; onoer ordinary conditions of 


pressure* 

In relation to the liio alw'o of this subject it h proper to add 
the following quotations from il^ault^s ‘‘Elements of 

Ch^istry (American Tra^ktion, PhilatladelpKta, 1865, vol. i. 
p*«79}. la speaking of the fusion of metaUic arsenic under pressure 
iiOvSays: — “The distance between the point of fusion ana that of 
ebullition of .any body may, however, be increased at pleasure. 
For the point of ebullition of a body is tlu iemferahtre at which the 
‘ timioH of its vapour is etfual to the pressure exerted upon it ; and 
hence by incr easing the. pressure the boiling-point is raised 
without sensibly affecting the point of fusion.^’ Again, he 
says j— “ Reciprocally it is evident that a volatile solid body may 
; be always subjected to so slight a pressure that it will bdiltX a 
temperature inferior to that U which it melts. Thus ice at the 
tem5>erature of I* Cj possesses an elastic force reprcBcntcd 
by 4*a7 mm* ; in other words, it boils at a temperature of 
— 1^ C. under the pressure of 4*27 mm. Ice may therefore be 
, entirely volatilised fy ebullition under this feeble pressure, with- 
out reaching its point of fusion, which U o" C.” 

Berkeley, Cabfornia, September 30 JOHi; X.eConte 


Wire Torsion 

The phenomena described by Major Hcrschel in his letter to 
Nature, vol, xxii, p. 557, and about which he asks for informa- 
tion, are, we think, quite easily exjilained by what is known of 
the fluidity of metals. Yielding, or flowing, seems to occur iu 
all rnetak after a certain limiting stress has been reached ; Indeed 
it probably occurs, althD<igh perhaps to an immeasurably small qx- 
twih oven with small stresses (sec h'oe. Roy. Soc No, 204, p. 4II, 
1S80) ; bat there is gcnemlly a limiting stress beyond which the 
increase of strain due to yieulirtg becewnes comparable in magni- 
tude with the ordinary strains, which instantaneously disappear 
on the removal of the load. The bell-smith pulls his copper 
wire, and makes it much longer before he thinks it fit for use ; 
in a similar way the telegraph constructor stretches, or kills the 
iron wire before he erects the line. Up to a certain limit of 
pulling force, the wire obeys the well-known laws of elasticity; 
olightlv above Oiat limit there is considerable fluid-yielding, there 
b^ng but very little yielding below that limit ; uud at any instant 
during the lengthening if the man ceases to pull, the wire sliortens 
a little. In fact at ony .stto the .wire obt^ the elastic law fdir 
small streB.scs. Eventually the man c^scs to pull, knowing that 
the metal has lost most of its fluid properties, wldoh can omy be 
restored to it by annealing. The same thing occurs in braas, 
although to a smaller extent than in copperi which oah be expe- 
timcntaUyproved in the following way s*--Stretoh d piece of w^R 
annealed brass wire in the manner dei^bod by Major Hersehel 
until it is nearly breaking; and irntnefliately set the wire ‘Hbicatiilg. 
Now the note given out by thc atretdiod brass wii«, which, as 
is well known, depends on the tnnsfle stress, vidl) 
rapidly to go down in pitch. If the wire lie tkhtened up agidii 
sufficteully with the screw, the original note Wilfagain be heard, 


and the pitdi wIR again |;o dowiv bntitot lOi mpMlf os be^ 
Repeat this |woce« tuttirno flattening of the note is hearditbflw 
in this state we think that the experjmentef will flnd the wire to 
break with much less tofskm than Imfore, and to obey Hookers 
law more exactly* If it be desired to repeat the ymleUng or 
flowing pTQceas, the whtt must be previously again annealed. 

Mere sudden straining, even nearly up to the breaking stmoi, 
is not sufficient to destr^ the fluidity of bms ; time is reqjalred. 
The yielding behaviour of ^ IbMuw beam when loaded has been 
studied by Prof. lliurHon t^Tkam, Soc, of UiviVUng, 

Vol. vi. p. 28), and we may odd, thAt ^wn have found that .i^ 
permanent state b always taore ripiflly reached wheuYhe wire b 
subjected to rapid vibrations, 

, Itmay be because torsionof a wire k more visible: thob longi- 
tudinal strains (the twist being inversely proportional to m 
fourth power of the diameter for a given twisting moment, 
whereas the longitudinal strain for a ^ven load is inversely pro- 
portional to the square of the dUuile^) that fluidity is m much 
more ap^ent in torsionBl expmrimenta ; , bot we think it probable 
that flmdity will be found always much more ai^arent whnnlhe 
volume of the material acted on is unchanged, that is, when the 
stress is mainly one of shear as it is in torsion. 

However this may be we can explain why wire which has been 
“ killed^* for puhi^ forces is not kiJkd ** for twisting, and 
why, it is more difficult, to kill 'for twisting than for tensUe 
stresses. It is well known to wire-dmwers that: in whatever 
state copper or brass wire may be, whether annealed or not, it 
may be dbawn smaller, although oq doubt it requires less care to 
dmw it if it is annealed. We cannot merely |)uU wire mtlch 
smaller, it has to undergo a lateral pressure such as the die gives 
it. Now in twisting a wire it everywhere receives this lateral 
premure, tlmt is-^imagine a right-handed spiral flUment being 
i^thened by the twist~-*lhen me other component of the twist 
gives to the. n lament a compression at right angles to its leugth 
which enables it to extend. It seems tW this lateral pressure 
is needed to overcome some sort of friction in the particles of the 
metal tending to prevent their movu^ into the mds of the wire, 
and which tnWefore is greater as the section of the wire is larger, 
and U is probably for this reason that a very thin wire extends 
much more, for a giyen initial length, before it is killed than a 
thick wire. W« have known a length of about fifteen inches of 
fine copper wire which had just been drawn,, and which had 
been well killed, to bear six or sevep hundred complete iturnit hi 
a lathe, one cad being fixed, the pthpr end turned and thq w'ire 
kept pretty taut betore it was accidentally broken, and even 
afterwards najrts of the wire could be coiisiderably leb^hened by 
pulling. The nature of the explanation of Aids apparent anneal- 
ing for tensile stresses arising from previous torsion wJfl be 
gathered from what follows, 

\Vc infer that the three or four turns given to the wire at the 
beginning in Major Herschel^s experiment were not suffioiem to 
produce permanent torsional set ; why, then should incieasjitigihe 
tension during the torsion cause torsional set os weu.a$ lengthening 
of the wire? This is, we tMnk, a more Important question than 
the one presented to us by the observations of fluidity in the 
latter half of Major Ilerschel's letter, and which arose from the 
metal having belonged to what Prof. Thurston calls the “ tin 
class ” as distin^ahed from metals of the “iron doss.” 

The explanation, we think is as foltowa, and it leads to the 
conclusion that torsional fluidity is not independent of teu^ 
stress) — 

Suppose right- and left-handed spirals had been imbued in jhe 
wire in question, makii^ evei^where angles of 45*'^ltl the aids of 
; the wire ; then torsionid strain, however set up, would aouisiifl ;hi 
: the production of a difference ih^Mgth cf/tbese two of spirala* 

Now a twisting this effect s H lnnW^ 

say the right-h^nd and. 

up to 4 certain Uml^ whim %tmemhly the^ 
produced whatever the tensile stress m the mre, w^chli^r 
simply tends ,to lengthen both spinds eduete. . In fajcfc if 
Hookers law,i$ true, me tor^on is mdepeihF^t of theJt^hi^, 
But above ft of pull in the ykirCi tfie streffl^ the 

direction of ^ the ri^t-handed spiml bei% cvei^h^e wib pe 
sum of two tensile stress, beeofliteao great that ^ 

Olid permanent set is produced ; Whereas In the dirtetibu w 
left-himdedi spiral the stress is dan to the^dliiNwnoh betwhefl &e 
teusUe stresi the oompretetTe pmt of the tqpeldtMd 
stress* And this diflfereuee iMdng sMt no permaaeni iftft 
Is produedd, ior at ^ eyctttB one fnMm telS.thllA 
the other spiral Consequently ^ all Mtesses now oeoie to net 
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n |HinxuuM&t dii&reR«« the lengths of the two 

apxral», thftt in, th^re ly^oaM how he a prmattont twist. 

Information regaitllajK the fluidity or tempered steel, copper, 
brass, lead, tin, will be found in the papers of M. Tresca, 
and in the second of the Cantor lectures delivered by Mr. 
Anderson before the Society of Arts April 19, 1869, as well as 
in Mr. Andearaon^s book on the ** Strer^th of Materials,” and in 
Mr. Bottomlev's^ reports communicated at the Meetings of the 
British Association in i879'8o. We do not think, however, 
that much of the valuable information on the fluidity of metals 
which is scattered through the of the different 

societies has yet been collated, Wirc’drawers, watch and 
clockmakers, as well as the makers of philosophical instru- 
ments and of other small machine^, have a considerable 
amount of knowledge of this subject which they cannot 
syetematise and make known to others, but which, nevertheless, 
thw make ready use of in their work. 

Finally, we would suggest that if Major Hcrschel wants his 
wire to obey Hooke*.s law for small twists only, he will not find 
it ncocBsory to destroy the properties which are due to its being 
annealed. If, however, he desires to use greater twists, it will 
be necessary to leave the wire under a fairly large pull for a 
consider able time without twisting it until it ceases to con- 
tinuously yirid to tensile stresses of greater intensity than that of 
the shear stress to which it has afterwards to be subjected. 
And if in Mr, Allan Broun’s gravimeter it ^ necessary to 
employ such large twisting couples as Major Hcrschel was using 
in nis experiments, we would su^st the empUmnent of a longer 
and thicker wire. John I^rry 

London, October t8 W, E. Ayrton 


On the Skin-furrows of the Hand 

In looking over some specimens of ** prehistoric^^ pottery 
found in Japan 1 was led, about a year ago, to give some atten- 
tion to the oUaracter of certain finger-marks which had been 
made on them while the clay was still soft, Unfortunately all 
of those which happened to come into my possession were too 
vague and ill-defined to be of much use, but a comparison of 
such finger-tip impressions made in recent pottery led me to 
observe the characters of the skin-furrows in human fingers 
generaily. From these 1 passed to the study of the finger-tips 
of monkeys, and found at once that they presented very close 
analogies to those of human beings. I have hero few oppor- 
tunities of prosecuting the latter study to much advantage, but 
hope to present <such results as I may attain in another letter. 
Meanwhile I would venture to suggest to others more favourably 
situated the careful study of the lemurs, &c,, in this connection, 
as an additional means of throwii^g light on their interesting 
genetic relations. 

A large number of nature-prints have been taken by me from 
the fingers of people in japan, and I am at present collecting 
others from different nationalities, which I hope may aid students 
of ethnology in classification, Some few interesting points jnay 
here be mentioned by w ay of introduction. 

Some individuals imow quite a development of these 

furrows. In these oases all the fingers of one hand have a 
similar arrangement of lines, while the pattern is simply reversed 
on the other hand, A Gilwaltor monkey (Macacus mnm) 
examine^ by me had this arrangement, A slight majority of the 
few Europeans 1 have been able to examine here have it also. 

An ordinary botanical lens is of great service in bringing out 
these minor i^tmliaritles. Where the loops occur the innermost 
lines may simply break off and end abruptly ; they may end in 
self-returning loops, or, agahi, they may go on without breaks 
after turmng round upon themselves. Some lines also join or 
branch like junctions in a railway map. All these varieties, 
however;, .may be compatible wUn the general impression of 
symmetry that the two hands give us when printed from. 

In a Japanese man the hues oh both thumbs fbrm similar spiral 
whorls; those of the left fdre-finger form a peculiar oval whorl, 
wMIe those of the ri^t correspoihdlng finger form an open loop 
having a direction qiute opposite to that ^ the right fore-finger 
in thb previous example, A rimilUr whorl is found on both 
fingers instead of a symnietrieally reversed whorl. The 
rte^,ritog*nag^ again has an oval whorli b«i tbc corresponding 
shows an open lim 

The lines it the ulno-pdmar nmigin of this pariicukr Japanese 
are dl the pmallel sort in both hands, and are quite symmetrical, 
thus differing from the Englishman's considerably. These in- j 


stances are not intended to stand for typical patterns* of the two 
peoples, but simply as illustrations bf the kind of facts to be 
observed, My method of observation was at first simply to 
I examine fingers closely, to sketch the general trend of the curves 
as accurately as possible, recording nationality, sex, colour of 
eyes and hair, and securing a s{>ccimen of the latter. I passed 
from this to “nature-printing,” as ferns are often copied, 

A common slate or smooth board of any kind, or a sheet of 
tin, spread over very thinly and evenly with printer’s ink, is aU 
that is required. The parts of whicn impressions are desired 
arc pressed down steadily and softly, and then are transferred to 
slightly damp paper, 1 have succeed in making very delicate 
impressions on glass. They are somewhat feint maced, but 
would Tie useful for demonstrations, as details are very well 
shown, even down to the minute pores. By using different 
colours of ink useful oomtmrisons could be made of tw'o patterns 
by suj^rposition. These might be shown by magic lantern, I 
have hocl prepared a number of outline hands with blank forms 
for entering such particulars of each case as may be wanted, and 
attach a specimen of hair for microscopic examination. Each 
finger-tip may best be done singly, and people are uncommonly 
willing to submit to the process, A little Aof water and soap 
remove th'? ink. Benzine is still more reflective. The domi- 
nancy of heredity through these infinite varieties is someltmes 
very striking. I have found unique patterns in a parent repeated 
with marvellous accuracy in his child. Negative results, how- 
ever, mi^ht prove nothing in regard to parentage, a caution 
which It IS important to make. 

I am sanguine that the careful study* of these patterns may be 
useful in several ways. 

j. We may perhaps be able to extend to other animals the 
analogies found by me to exist in the monkeys. 

2, These analogies may admit of further analysis, and may 
assist, when better understood, in ethnological classifications. 

If so, those wliich are found in ancient pottery may become 
of immense historical importance. 

4. The fingers of mummies, by special preparation, may yiekl 
results for comparison. I am very doubtful, liowever, of this. 

5. When bloody finger marks or impressions on clay, glass, 
&c., exist, they may lead to the scientific identification of 
criminals. Already 1 have bad experience in two such oases, 
and found useful evidence from tliese marks. In one case 
greasy finger-marks revealed who had been drinking some 
rectified spirit The pattern was unique, and fortunately 
I had previously obtained a copy Of it. Tiny agreed With 
microscopic fidelity. In another case sooty rniger-marks of 
a person climbing a white wall were of great use as negative 
evidence. Other^ cases might occur in medico-legal investi- 
gations, as when the hands only of some mutilated victim 
were found. If previously known they would be much more 
precise in value than the standard r/tole of the penny novelists, 
if unknown previously, heredity might enable an expert to deter- 
mine the relatives with cons iaerable probability In many cases, 
and with absolute precision in some. Such a case as that of the 
Claimant even might not be beyond the range of thifi principle. 
There might be a recognisable 'I'ichborne type, and there might 
be an Orton type, to one or other of which experts might relate 
the case. Absolute identity would prove descent In stwne 
circumstances. 

I have hcardj since coming to these gerieral ooncluBions by 
original and patient experiment, that the Chinese criminals from 
eariy times have been made to give the impressions of their 
fingers, just as we make ours yield tlieir photographs. I rhave 
not yet, however, succeeded in getting any precise or authenti- 
cated fects on that point. That the EgyjUians caused their 
criminals to seal their confessions with their thumb-na^, just as 
the Japanese do now, a recent discovery proves. Thut is how- 
ever quite a diflerent matter, and it is curious to observe that in 
our country servant-girls used to stamp their sealed letters in the 
same way. There can be no doubt as to the advantage of having, 
besides their photographs, a nature-copy of the for 'ever-unchange- 
able finger -furrows of important crixnlnaU. It need not surprise 
us to find that the Chinese have been before us in this aa m other 
matters. I shall be glad to find that it is really so, as it would 
only serve to confirm the utility of the method, wid the facts 
which may thus have been accumulated would l>e a rich anthro- 
pological mine for patient observers, Henry Fauij>$ 

Tstfidji Hospital, Tokio, Japan 

[Some ve^ interesting examples of nature-printed finger- 
tips acesompanied this letter. — E d.] 
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Metamorphic Rocka, Ireland 

There i^pears to be confusion as to the times when meta^ 
Hiorphic action occurred among the Irish rocks ; my experience 
wouid point to the foUowmg ; — 

In the Canisore district, South*Kast Wexford, there are meta* 
morphic rocks for a long time supposed to be of Lower or 
Cambro-Silurian age ; I nowever proved that they were up- 
turned, contorted, metamorphosed, and denuded, prior to the 
overlying fossUiferous Cambro-Silurian rocks being deposited, 
and for tlie reasons given in the Geological Survey Memoir it 
is probable these metamorphic r ocks are of Cambrian age. 

In the hills north of Pomeroy, Co» Tyrone, there are meta- 
morphic rocks, which were upturned, contorted, metamorphosed, 
and denuded, prior to the overlying fossiliferous ** Pomeroy 
rocks*' havi^ been deposited. The fossils in the latter would 
point to their being Cainbro-Silurians ; consequently the meta- 
morphic rocks are older, and for reasons* given in a paper read 
before the Royal Irish Academy I believe they are the equiva- 
lents of the ‘‘great micalite scries,** West Galway, or the 
equivalents of the Arenig group of Wales. Thai is either 
Upper Cambrian, or Passage beds between the Cambro-Silurian 
and Cambrian. 

In Errls, North-West Mayo, there is a tract of excessively 
metamorphosed rocks, supposed by Grifiith to be older than 
the associated altered Cambro- Silurians, and this opinion is 
shared in by Mr, McHen^, who^ore recently examined them. 

From the above it is evident that there was a period of intense 
metamorphosis prior to the Cambro-Silurian age. 

The Cambrian ' (Arenig group ?) and Cambro-Silurian of 
Galway and South-West Mayo must, in part, have been altered 
prior to the deposition of the Upper Silurians on them ; while 
the general metamorphism of the South-East Ireland Cambro- 
Silurians, xvhich zaas quite irrespective of the intrusion of the 
Leinster ^anite^ was probably at about the same time. If the 
-Comcragh Mountain rocks arc Glengariff grits, t.e, Silurians, 
the age of the metamorphic action is evident, as in Waterford 
these rocks underlie those of the Comeragh Mountains. In 
addition to the general metamorphism in the rocks of South- 
East Ireland, there was also a local and secondary action in 
connection with the protrusion of certain granitic rocks. 

The testimony of the West Galway and South-West Mayo 
rocks alone, however, would prove a period of intense meta- 
morphic action at the close of Cambro-Silutian time* 

In South-West Mayo, as proved by Mr. Symes and myself 
\Map$ attd Memoirs of the Geol, Survey)^ there is a considerable 
area of metamo^hosed Upper Silurian rocks, which prove 
another period of Uttensc metamosphic action subsequent to the 
dawn of Upper SUurian times* The secondary metamorphism 
previously mentioned in South-East Ireland may also be of this 
age, 03 the granitic rpeks allied with the metamorphic, in both 
areas, are very similar. 

Thus there arc records of at least three periods of intense 
metomorpliic action, and probably there were two others sub- 
eequently-— one in the Triassic and another in the Miocene time 
— ^to account respectively for the metamorphic rocks in the 
neighbourhood of the Moume granite, Co. Down, and those 
associated with the granitic rock near Portrush, Co. Autiim, 

Formerly, as mentioned by me in the “ Geology of Ireland,*’ 
the period of greatest metamorphism was coaridered to have 
been at the dose of the Cambro-Silurian time ; now, however, 
more recent research has taught us that metamorphic rocks, 
formerly supfioscd to be Cambro- Silurians, are Cambrians j so 
possible the metamorphic action prior to Cambro- 
Silurian time may have been greater than that subsequent to it, 

Ovoca, Ireland G, H. Kinahan 

The Number of Known Species of Hemiptera- 
Heteroptera 

As Mr. Fascoe, in his very "handy book of reference ** for 
aootogical classification, says of the Ilemiptera-Heteroptera that 
"in round numbers there may be about 10,000 spectes in this 
sub-order," I am induced to give my census of the group. 

On completing, about a year ago, MS. lists of the families 
which StAl unfortunately did not live to itidade in his "Enume- 
ratio Heroipterorum," I was tempted to try and ascertain the 
total number of species that had been described. This I found 
to be about 7,800 (the actual number arrived at is 7,78d)* Of 
these, 7, belong to the Oeocorisee or Gymnoc^ata (mostly 
terrestrial bugs, but including four families which inhabit the 


surface of water), and 334 to the Hydrooorism or Cryptocerata 
(almost all aquatic specie^. Of the Geocorism 1,503 are Euro- 
pean, 3,248 arc natives of the rest of the Old Worlih and 2,694 
are American \ of the Ilydrocorisie corresponding numbers 
are 95, 120, and 119, largest family of the Grocorism in 
Europe is the Capsid with 500 species, as against 134 and 3x2 
in the rest of the Old World and America respectively. Amongst 
the Hydrocorisse the family Corixldm is most numerous in spedes, 
the numbers being : foe Europe 72, the rest of the Old Worid 
17, and America 34. But as these two families contain many 
inconspicuous species, and species having a strong resemblance 
inter rr, and as Europe has been (nati^lv) more thoroughly 
investigated than the other regions, it is likely that many extra- 
European species of these families rcmaUi yet to be discovered. 

Of what may be the actual number of spscies of Hemiptera- 
Heteroptera existing it is difficult to form on estimate. It is 
only of late years that much attention (comparatively) has been 
directed to tl^ order, and from the number of new species sent 
home by the few collectors who condescend to collect bugs, 
it is evident that very grwt additions to the list will in course of 
time be made. Even within the last twenty years the list h^ 
been more tlian doubled, os in A. Dohrn’s caUlc^e, published in 
1859, only 3)627 are mentioned. 

Of the sub-omcr Homoptera it would be rather difficult to 
make a census. In Dohrn^s catalogue somewhere about 3,000 
spedesi are catalogued — a number not very far i^ort of that of 
the Heteroptera. In the British and Eumpean lists the number 
of Homoptera is about two-thirds that of the Heteroptera. 

Perth, October 19 F, Buchanan White 

On the Classification of Rivers 

It has often occurred to me that a convenient classification of 
rivers might be obtained by arranging them accordii^ to ^eir 
" water-discharge." Such a classification would not only indicate 
the relative portion of one river to another in a descending 
scale, but would enable a rough estimate to be borne in the 
memory of the amount of water any particular river may 
I discharge. 

I therefore venture to suggest the following arrangement ; and 
have given below the names of seventeen 'rivers, the discharges 
of which I have obtained from various sources, for which I 
would refer the reader to Nature, vol, xxii, p. 486. 


Discharge of Cubic Feet per second 


First lUte. 

Above 

3.000,000. 

Second. 

Above 

1,000,000. 

^ Third. 
Above 
900,000. 

.. . 

Fourth. 

Above 

050,000. 

Fifth. 

Above 

100,000. 

Amuon. 

Congo. 

Yang’tse. 

Plate. 

Mississippi. 

Danube. 

Shnt-el-Anib. 

Oenges. 

Indus. 

Atrato. 

Nile. 

Yellow River. 

Sixth. 

Abovo 

50,00a 

Seventh. 

Above 

05,000. 

Eighth. 

Above 

$0,000. 

Ninth. 

Above 

5.00a 

Tenth. 

Below 

5.000. 

Rhone. 

Rhine. 

Pa 1 



Pd-ho. 

Thames. 


Woodlane, Falmouth, October 19 H, B, Guppy 


Yuccas under Cultivation 

Ik Nature, vol. xxi, p. 315, in the report of the Froeeedims 
of the l i nn estt Society, it Is stated that "the yuccas fruit rarely 
under cultivation, the large white pendulous flowers beh^ in the 
wild |dant ferriBsed by a moth of the geniis PramfbaP The 
yucca has been Introduced and Is wy abmidant in this colony, 
espedaliy round Noumea, It fruits mely ; in fact 1 rsrdysee 
a plant In which many, if not most, of the flowers do not jm- 
duce seed-pods. In my own garto they seem to be lertiSaed 
by the common bee, of which I have a hive, others bring m die 
neighbourhood. If X remember rightly, Fromuha xs a genus of 
large moths havity yeUow underwings. We have a stories 
identical with, or emsriy vesembling, an old Ceylon friend hut 
it is rate ; still it does exist here, and moy assist in the fedPNU 
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tio»j though X should say, from the number of dowers fertilised, 
thdt other agencies preiwnderate. E. Layard 

British Consukte, JNoumeai New Caledonia, July 31 


Intellect in Brutes 

I CONFESS I do not see much " intellect in a snake biting its 
own tail (cf , Nature, vol. xxii. p. 40) ; on the contrary, I con- 
sider the creature evinced remarkable stupidity* Perhaps how- 
ever you will think what I now relate V'ill show that snakes do 
possess reasoning powers. 

Many years ago, while in Ceylon, I lived in a house in 
“ Slave Island,” raised on a high platform. The steps up to 
the door had become loosened, and behind them a colony of 
frogs had established themselves. One morning I watched a 
snake (a cobra) creep up, insert his head into a crack, and seize 
a fre^, which he there and then swallowed. But the crack that 
admitted the thin flat head and neck of the ophidian would not 
permit of the same being withdrawn when the neck was swollen 
with the addition of the frog inside it. The snake tugged and 
struggled, but in vain, and after a series of futile attempts dis- 
gorged its prey and withdrew its head. But the sight wns too 
tantalising. Again the head was inserted in the crack and the 
coveted morsel swallowed, and again the vain struggles to with- 
draw were tenew^ed. / saw this rtpmted sev&al timesy till, 
fining wisdom by experience, the snake seized the frog by one 
leg, withdrew it from its coigne of vantage, and swallowed it 
outside. E. L, Layard 


I SEND you the following dog story, tlie truth of which is 
vouched for by the young lady who owned the animal. Her 
pet dog, a black -^d-tan* terrier, was well known to the neigh- 
Iwurs for his intellig:ence. He had established a remarkable friend- 
ship for a certain kitten, although given to fierce attacks on all 
others. This kitten w'as infested with fleas, which, when the 
dog discover^, he took her by the nape of the neck, in truly 
parental fashion, and soused her up and down in a bucket of 
water. He would then take her out into the sunshine and care- 
fully pick out the drowned fleas. 

A friend of mine, a naturalist, and a very conscientious man, 
whose word can be implicitly trusted, gives the following, to 
which he was an eye-witness. 11 is grandfather, then a very old 
but hale and 'hearty man, had a splendid Newfoundland. There 
was a narrow and precipitous road leading from the fields to the 
house. It was recarded as a very dangerous place. One day 
when the old gentleman was doing some work about the farm 
hb horse became alarmed and started ofl with the wagon along 
thb causeway. The chances were that he would dash himself 
and the empty wagon to pieces. At once the dog seemed to take in 
the situation, although until that time he had been impassive. He 
started after tlie horse at full speed, overtook him, caught the 
bridle, and by his strength arrested the frightened creature until 
help could reach him. My friend gives many other stories of 
this fine dog* and thinks he had a decided sense of humour. I 
will repeat that both of these tales come to me well authenti- 
cated, and I could, by seeking permission, give names and 
places. W. Whitman Bailey 

Broun University, Providence, R. I. (U.S.A.), October xo 


Atmospheric Phenomenon 

lAST evening (October at) at 5,45 p.m, I observed four huge 
radiating arms of faint white light, like the spokes of a gigauuc 
wheel, nwnc from a centre apparently on xkt west-south-west 
horiaon, and extending almost to the zenith. I say apparently 
on the west-aouth-west horiron, because an intervening house pre- 
vented me fttm seeing the nucleus of the diverging rays. The 
aspect of the phenomenon was more suggestive of an aurora 
than ^thing else I know of, but the beams of light seemed to 
be quite stathmary, and although I fancied their brilliancy in- 
erased at one time for a few snoxnents, 1 cannot be sure. C^er 
iaiiiter rays appeared to me to divide the west south^west sky 
with those 1 have menrioned ; hut on that po^t 1 am abo not 
sfuie. The sun set at 4.53 p*m.i and twIUj^ ended about 6.43 
at whieh time the up^rance I have attempted to describe 
Was no loi^ Visible. The sky was heavily t^ded. 

I ^lould very xntsdi like to know the cause of tbb (to me) 
flntolar eahitHUon of l^t B. 

Sentlth Town, N, Wl, October 32 


Temperature of the Breath 

With reference to the high reading, loy^-ioS®, noticed by 
Dr. Dudgeon when a thermometer tightly wmpi>cd up in the 
folds of a silk handkerchief was kept in the mouth for five 
minutes, might 1 ask i)r. Dudgeon if he has verified this reading 
by immersing the thermometer, with a handkerchief tightly 
rolled round Us bulb, in a vessel of water, at say loS'", the tem- 
perature of the water being simultaneously taken by a standard 
thermometer with its bulb uncovered ? It seems to me that there 
is some danger of actually squeezing up the reading of a delicate 
thermometer when twenty or thirty folds of a silk handkerchief 
tightly encircle its bulb. J* P, 

October 23 


Crossing^Rapid Streams 

Having read some letters lately in your paper on the subject 
of crossing rapid streams by means of carrying heavy stones, it 
strikes me that the following may be of interest to your readers. 
It is an extract from a survey report by Lieut, (now Major) 
Woodthorpe, R.E., written in 1876, describing the method, 
which he saw practised by men of the tribes, for crossing 
a deep stream too rapid for their feeble ]>owcrs of swimming, 
and about twenty yards wide : — 

** Taking large stones in their hands, they waded in up to 
their necks, and throwing up thbir legs and lowering their hands, 
the stones carried them to the bottom, along which they crept on 
all-fours till they reached the shallow's -on the other side.” 

The rough bottom afforded them suflicient hold to withstand 
the modified current and resist flotation. C. 

Mussoorie, September 28 


Construction of Telescopes and Microscopes 

Perhavs some of your readers may be able to inform me 
whether there exists in English or French a work on geometrical 
optics, in which the author applies himself thoroughly to explain 
the optical (not the mechanical) construction of telescopes and 
microscopes. Works like those by Parkinson and Polter stop 
short exactly where the application of theory to the construction 
of the best instruments begins. P, C, 

September 30 


BENJAMIN PEIRCE, F.R.S. 

W E regret to have to record the death at Cambridge, 
Mass., on October 6, of Prof. Peirce of Harvard 
University, following upon an illness of three months from 
BrighPs disease. Prof. Peirce was the son of a former 
librarian of the university, Benjamin Peirce, who died in 
1831. For the past thirty-five years he has occupied a pro- 
fessorship at Harvard ; and as a lecturer, author, thinker, 
and investigator, has not only ranked amongst the first of a 
numerous corps of professors, but also mong the first of 
American men of science. Devoting himself originally to 
mathematics, Prof, Peirce has successively pursued ex- 
haustive studies in all the branches more closely allied 
to mathematics, and has obtained eminence equally in 
physics, astronomy, mechanics, and navigation. His 
numerous investigations in these various departments, 
while read before various scientific societies, nave been 
published, unfortunately, for the most part in the briefest 
possible form, and the results of many of his researches 
are to be found only in the manuals he published on 
various subjects. As an author Prof. Peirce was highly 
esteemed upon both sides of the Atlantic, his work on 
analytical mechanics, which appeared in i8s7> being 
regarded then even in Germany as the best of its kind 
His chief works are a “ Treatise on Algebra,^ ^ a Trea- 
tise on Plane and Solid Geometry,” “ Pure Mathematics,” 
a "Treatise on Sound,” Ocean Lancs for Steamships,” 
" Tables of the Moon,” ” System of Analytic MechameSj” 
"Potential Physics,” “Linear Associative Algebra/* 
“Ansdytic Moiphology,” and “ Criterion for the Rejec- 
tion of Doubtful Observations.” As a lecturer Prof. 
Peirce was highly esteemed in both scientific and popular 
circles. It is delated that in 1843, by a series of popular 
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lectures on astronomy^ he 30 exdted the public interest 
that the necessary funds were supplied for erecting an 
observatory at Harvard. A remarlmble series of lectures 
on Ideality in Science,” delivered by him in 1879 
b^ore the Lowell Institute in Boston, attracted the 
general attention of American thinkers, on account of 
the thoughtful consideration of the vexed question of 
science and religion. 

Much of Prof. Peirce's activity was absorbed by his 
duties as the head of tlie American Coast Survey, a 
position in which he succeeded Prof. Bache. He brought 
to this M^ork the same degree of zeal and ability which 
were so brilliantly evidenced by his predecessor, and 
constantly maintained the well-earned reputation of the 
Coast Survey among the hydrographic efforts of our day. 
Prof. Peirce was one of the founders of the American 
National Academy of Sciences. In 1853 he presided 
over the American Association for the Advancement of 
Science. The degree of LL.D. was conferred upon him 
twice, by the University of North Carolina (1847), and by 
Harvard University (1867). He was elected an Associate 
of the Royal Astronomical Society (1849), and a Fellow 
of the Royal Society of London (1852), and of the Royal 
Societies of Edinburgh and G6ttingen. 

Prof. Peirce leaves behind him his wife, a daughter, and 
three sons. Of the latter one is Professor of Mathematics 
at Harvard, and another is Professor at Johns Hopkins 
University. 


RECENT CHEMICAL RESEARCH 

T he masses of facts accumulated in the text-books on 
chemistry are already portentous: each month, 
almost each week, adds to the store. 

The difficulty of getting a stable standing-ground from 
which to survey, in order, if possible, to find the meaning 
of these facts, increases likewise. 

Fortunately from time to time there are found investi- 
gators who, turning from the easy toil of adding new 
compounds to those which are as yet but imperfectly 
known, concern themselves with the fundamental ques- 
tions of chemical science. 

Why arc the properties of bodies so largely modified 
under certain conditions? This is the all-important 
question for the chemist. Before this question can be 
answered for a series of substances the properties of those 
substances must be accurately known, and the variations 
in their properties under varying conditions— -themselves 
definitely ascertained— must be determined. Among the 
propmies of substances those which we usually call 
physical are, as a rule, more susceptible of accurate 
measurement than those which we call chemical. 

But these physical properties must be connected in 
some wMy with the chemical structure of the little parts, or 
molecules, of which we conceive the substances to be 
built up. 

To determine what this connection is in the case of a 
definite physical property, and for a series of chemical 
substances, is at present one of the most promising 
problems w^hich presents itself to the chemical inquirer. 

But these physico-chemical problems require for their 
solution, a practical knowledge both of chemical and 
physical methods; methods of laboratory work and 
methods of reasoning on the results obtained. Students 
of nature trained in both methods are not extremely 
abundant. 

The suggestion made In the preface to Armstrong and 
Grove's new volume on Organic Chemistry, that each 
chemical school should regularly prepare special series of 
pure compounds, and should let it be known that physical 
observers can procure these compounds in order to deter- 
mu^e their physical properties, is well worthy of being 
acted on by all in whose hands may rest the anangement 
of the work of any chemical school. 


. The older method of regarding diOndcal physics hs 
consisting of a little chemistry loo5»y tacki^ On to a great 
deal oforainary physics, is disappearing ; and chemists and 
physicists now recognise that the problems which each 
attacks are, in very many instances, but difierent aspects 
of the same question. 

The more thoroughly the chemical worker is trained in 
the correct use of dynamical principles and dynamical 
reasoning, the more likely is he to succeed in his search 
for chemical truth. 

Very recently two papers have appeared, the contents 
of which illustrate the importance of the results obtainable 
by physico-chemical methods. 

BrUhl has published in Liebig’s Anmlen^zxA in a 
condensed form in the Berlin the results of 

his investigations on the connection between physical 
properties and chemical constitution of carbon com- 
pounds ; and Thomsen, in the Journal fur practische 
Chemie (and also in the Berichte) has given the first two 
instalments of his thermal work bearing on the isomerism 
of carbon compounds. 

I propose to give a short account of the work of these 
two chemists : let us begin with Thomsen’s. 

The “heat of formation” of a compound substance is 
the difference between the sum of the heats of combustion 
of the constituent elements of the compound, and the 
heat of combustion of the compound itself. But this 
heat is not the true “ heat of formation ” of the molecule 
of the compound ; it is only the algebraic sum of various 
heat disturbances. The thermal change which accom- 
panies the formation of a compound molecule from 
various elementary molecules consists of various parts : 
(i)heat absorbed in dissociating the molecules of the 
different elements ; (2) in some cases, heat absorbed in 
liquefying or gasefyvng the constituent elements; {3) 
heat evolved in the formation, from the dissociated ele- 
mentary atoms, of the new compound molecules ; and 
(4) in some cases heat evolved in the liquefaction or 
solidification of the gaseous compound molecules. If the 
physical state of the various substances concerned be 
constant throughout the experiment, (2) and (4) may be 
neglected ; ana the heat of formation will be equal to 
the difference between the heat absorbed in splitting the 
elementary molecules, and that evolved in the ialiUag 
together of the atoms so produced, in the new configura- 
tion. The value of the first part of this operation will 
always be constant for the same element or elements ; 
but the value of the second part will depend upon the 
configuration assumed by the elementary atoms in the 
new compound molecules. 

Now the generally accepted chemical theory of isomerism 
is that it (isomerism) is dependent bn varying configuration 
of the same atoms. Some chemists have urged that iso- 
merism is more probably due to the possession, by the 
different compounds, of different amounts of energy. 
But these two theories are really parts of the same theory, 
Thomsen's method, indeed, may be said to be based on 
this fundamental identity. 

Given the dissociated elementary atoms, they may 
arrange themselves in various ways, each airangemertt 
will be attended with a definite but different evolution of 
heat, hence, inasmuch as the heat absorbed in the pre- 
liminary elemental dissociation is fixed, the heats of 
formation of the various isomeric molecules will be 
different. 

But when it is said that isomerism depends on atqmic 
configuration, two things are included in this statement. 
Let us cemsider isomerism in a hydrocarbon ; the cafbon 
atom combines with four, and not more than four, 
hydrogen atoms to form a compound m^ecuk. The carbon 
atom IS said to be tetravalent ; this is usually graphically 
expressed by the symbol The maximum number 

of hydrogen atoms which two carbon atoms can com- 
bine with to form a definite molecule will be six, 


O ^ f . 28, 1 


NATURE 




and tbe molecule will be graphically represented as 


■«- 


\ 


H^C— C^H 


, But we also know of a compound the 

h/ . 

molecule of which contains two carbon, but only four 

H\ /a 

hydrogen atoms, this is represented as and 

a third hydrocarbon, CjHj, is represented as H—CsC— H, 
In the first molecule the carbon atoms are commonly said 
to be singly-linked,” in the second doubly-linked,'* 
and in the third “trebly-linked.** We do not as yet 
attach any defmitc physical conception to these phrases ; 
a compound said to contain singly-linked” carbon atoms 
is, as a fact, incapable of combining with hydrogen or 
other monovalent clement, whilst a compound said to 
contain ** doubly-linked ” carbon atoms can combine with 
two monovalent atoms for each pair of doubly-linked 
cai^on atoms it is represented as containing ; and a 
compound said to contain “ trebly-linked ” carbon atoms is 
capame of combining with four monovalent atoms for 
each pair of trebly-Unked carbon atoms in the graphic 
formula thereof. 

These are instances of isomerism said to be due to 
differences in the linking of the atoms of the isomeric 
molecules. But according to the generally accepted 
theory isomerism may arise among hydrocarbons in 
which all the carbon atoms are singly-linked; such 
isomerism is due to different relative aiTangcments of 
parts of the molecule. We may suppose all the carbon 
atoms arranged in a chain, or we may suppose ramifica- 
tions of these atoms; thus the hydrocarbons represented as 

H H H 


H H H H 

H— C— C~C— H and 


PI_C— C— C— H 
H 1 H 


ould be 


H 


isomenc, 

Thomsen deals only with isomerism due to differences in 
the linking of atoms. If from a certain number of dis- 
sociated carbon and hydrogen atoms a compound be pro- 
duced containing only “singly-linked** carbon atoms, 
that compound is not capable of taking up any more 
hydrogen j but if a compound be produced containing 
“ doubly-hnkcd** carbon atoms, that compound is capable 
of taking up more hydrogen. But in the act of combining 
widi more hydrogen, heat will be evolved ; hence the heat 
of formation of the first compound is greater than that of 
the second. The heat of formation of an isomeric com- 
pound containing “trebly. linked*’ carbon atoms would 
be less than that of either of the preceding, 

Thomsen, from the resalts of his own and other 
experiments, has calculated the heat of formation, from 
amoiphous carbon, of a pair of singly-linked, a pair of 
doubfy-lmked, a pair of trebly-linked, and a pair of quad- 
ruplydtttked carbon atoms. From these values he has 
calculated the heats of formation of isomers containing 
singly, doubly, or trebly-linked carbon atoms. The cal- 
culations ^ involve certain assumptions, but the applica- 
tions 6f his results to actual hydrocarbons show very close 
agreement between the calculated and the actually deter- 
mined “ heats of formation.” 

Thomsen furnishes us with a thermal value for the 
formation of each of the three possible linkings of the 
group Cfi in the molecule of compounds. The value of 
this reside to the chemist is great ; a determination of the 
heat of combustion of a hydrocarbon may now yield him 
much information as to the structure of the molecule of 
that hydrocarbon. 

Thomsen*s results also strengthen the commonly- 


accepted theory of isomerism, and they point towazds a 
dynamical explanation of this theory and to the possibi lity 
or attachbg a definite physical idea to the phrases 
“singly** or “doubly-linked*’ atoms. 

As IltOmsen has succeeded in tracing a quantitative 
connection between the heats of formation of certain 
molecules containing carbon and the linking of the 
carbon atoms in these molecules, so Bruhl has shown that 
the linking of carbon atoms exerts a definite, measure- 
able influence on the mokcuiar rtfraciions of compounds 
of this clement. 

Landolt showed many years ago, that in many com- 
pounds, the atoms of each.'dementary substance, possessed 
a definite specific refractive capacity independently of the 
way in which the atoms might be grouped. 

Molecular refraction is defined as M, where 

/* *a refractive index, d density of substance, and M » 
molecular weight. 

The difference between the molecular refraction of a 
compound containing carbon, hydrogen, and oxygen, and 
that of a compound containing the same number of car- 
bon and hydrogen atoms, but free from oxygen, gave 
the atomic refraction of dkygen. Numbers were thus 
found expressing the atomic refraction of carbon, hydro- 

f en, oxygen, and a few other elements. Gladstone and 
>ale showed, however, that the 'observed molecular 
refractions of many carbon compounds, especially the 
compounds existing in essential oils, were greater than the 
refractions calculated from LandoU’s numbers : it seemed 
that the grouping of atoms did exert, in certain cases, an 
influence on the refractive power of molecules. 

Briihl finds that certain groups of isomeric carbon 
compounds possess but one molecular refraction ; in 
these groups the refractive power of the molecules is 
independent of the grouping of the atoms; in other 
isomeric groups, however, the molecular refraction varies. 
The members of the latter groups of isomers arc always 
represented in structural formulae as containing “ douWy- 
linked** carbon atoms. Now if the molecular refraction 
be conditioned by the linking, but not by the grouping, 
of the atoms in the molecule, it follows that the. atomic 
refraction of each monovalent element must be a constant 
number, inasmuch as there is but one way of linking a 
monovalent atom to other atoms. Such isomers as ethy- 
lene chloride, C1H|C — CH*C1, and ethylidene chloride, 
ClaHC—CH,, should possess Uie same molecular refrac- 
tion. But thus atomic refraction of any polyvalent atom, 
€,g, oxygen, must vary according as the atom is linked by 
one, two, or more “ bonds ” to other atoms : such isomers 
CHa CHa 


as allylic alcohol 


H— o— <!: h. 


n 

CH , acetone 


i-o. 


I 


and pro- 


,, CH, 

/CH, 

O I 

pylene oxide \CH should possess each a distinct mole* 


i 


cular refraction, Briihrs actual results confirm these 
deductions. There is then a definite value for the atoniic 
refraction of the carbon, or oxygen, atom according as that 
atom is singly-linked ** or “ doubly-linked '* to other 
atoms: in other words, the molecular refraction of a 

N / 

compound containing the group — C—C— is dillferent 

from that of the isomer containing the group 

and the molecular refraction of a compound containing 

the group is different from that of the isomer 
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containing the group C — O — • Briihl obtains a definite 

numerical value for the refractive power of each of these 
groups. 

Now although the molecular refraction of isomers with 
similarly linked, but differently grouped, carbon or oxj^gen 
atoms is constant, the refractive indices and the densities 
of these isomers are not the same. There is, therefore, a 
definite connection between the densities and refractive 
indices of carbon compounds, and the grouping, as dis- 
tinguished from the linking, of the atoms in these com- 
pounds. The densities and refractive indices of the 
isomers, ethylene chloride and ethylidene chloride (see 
ante) are not the same. Briihl has not determined any 
exact numerical value for the refractive power of this or 
that grouping of carbon or other atoms ; generally, how- 
ever, he has shown that the more ramifications there are 
in the structural formula of a carbon compound, the 
smaller is the density and the smaller the refractive 
index of that compound. Thus the density of butylic 
iodide, CHo— CHg — CHa— CH2I, is i ‘6166, and the re- 
fractive index (p ) is 1-49601; but the density of the 
tHs— CH-^CHg 

isomeric isobutylic iodide, | , is 1*6056, 

CH^I 

and the refractive index is 1-49192. 

Generally, then, it would appear that when rays of 
light pass through a series of isomeric carbon compounds, 
the isomerism of which is traceable only to differences in 
the gi-ouping of the constituent atoms, then that ray which 
passes through the densest compound is more bent from 
Its original course than any of the other rays ; but that 
When isomerism is due to difierences in the linking of 
the atoms, then the amount to which the rays are bent is 
dependent not only on the density, but also on the 
molecular ** structure '' of the compounds. 

Briihl considers also the connection existing between the 
boiling [points, and other physical constants, of isomeric 
carbon compounds containing only singly-linked poly- 
valent atoms, i.e. compounds the isomerism of which is 
due only to variations in the grouping of the atoms, 
and the structural formulae of these compounds. His 
results establish a considerable probability in favour of 
the rule, that in such isomeric groups, those compounds 
which have the smallest molecular volumes, have also the 
highest boiling points, greatest specific gravities and re- 
fractive indices {not greatest mohcular refraction\ and 
lonc^st time of flow through capillary tubes ; and very 
probably these compounds have also the smallest amount 
of ramification in their molecular structure. 

Briihl thus put into the hand of the chemist another 
means whereby he may readily learn much concerning j 
the inner structure of the substances which he examines. 
Briihl's results, as also those of Thomsen, exhibit a close 
connection between physical properties of compounds and 
the valency, or specific saturation powder, of the elementary 
atoms which build up these compounds. 

As the theories of modem chemistry are so largely 
based on the idea of valency, the results of Briihi and 
Thomsen are most welcome, as at once tending to confirm 
the general soundness of the methods of the Newer 
Chemistry, and exhibiting at least two measurable 
physical phenomena as closely connected with the exer- 
cise of valency. 

The results of both observers emphasise the difference 
which chemists have long recognised between two kinds 
of isomerism: that due to “ grouping,” and that due to 
" linking ” of atoms. Is it not at least possible, in view 
of these results, that a greater part of the chemical energy 
of molecules containing doubly (or trebly) linked poly- 
ralcnt atoms is kinetic, than is the case in isomeric mole- 
cules, the atoms of which arc all singly-linked ? if indeed 
the chemical energy of the latter mdecules be not wholly 


otential. Double-linking might then mean greater 
inetic energy ; and the entropy of a molecule containing 
only singly-linked atoms would be greater than that of its 
isomer, some of the atoms in which were doubly-linked. 

The consideration of valency of atoms is closely con- 
nected with the more general subject of chemical affinity ; 
and the work of Thomsen and BrUhl suggests many 
questions connected with affinity which press for answers. 

A short account was given in this journal (vol. xx. 
p. 530) of the work of Guldberg and Waage, mid of 
Ostwald, on chemical affinity. Tne latter naturalist has 
recently extended his methods of observation : in his 
earlier papers he used physical methods, determining the 
changes in the specific volumes, and also in the refractive 
indices, of solutions of acids and bases when these acted 
chemically on each other, and hence calculating the 
I amount of chemical action. Ostwald now employs a 
I more purely chemical method ; he allows acids of known 
strength to react on a solid salt in excess, and determines 
the amount of action at definite intervals. His results, 
so far as they have extended,* strikingly confirm the 
numbers which he before obtained for the relative affini- 
ties of the commoner acids. 

The application of the theory of Guldberg and Waage 
to reactions between a solid and a liquid, the former being 
in excess, requires that a definite and stable condition of 
equilibrium should be reached at the expiry of not too 
great a time. Doubt was thrown on Ostwald* s results 
because it was said that such equilibrium had not been 
attained. In bis latest paper Ostwald has carefully ex- 
amined this point, and has shown that the required equi- 
librium is attained, and maintained, and that therefore 
such reactions are well suited for the study of general 
problems of affinity. Ostwald’ s future results, as he 
extends the application of the chemical method, will 
doubtless be very interesting. 

All the work which has been here shortly noticed tells 
unmistakably that chemistry is rapidly passing out of 
the natural history stage of progress into that stage where 
her facts will be accurately grouped under general laws, 
which laws will admit of quantitative statement, and of 
quantitative deductions being made from them. 

The recent work in chemistry also illustrates the need 
of a wide training in the methods of various sciences for 
the investigator of this branch of natural phenomena. 
One man begins with a purely chemical investigation, 
another with one which appears wholly physical ; before 
long they find that their paths meet, and that the proWem 
which each had attackedf without thought of the oiKer, can 
be solved, and even then solved but partially, only by the 
united effort of both. M. M. Patti SON Mxjir 

JAPAN ^ 

I. 

M r, MURRAY is to be congratulated on being able 
to bring out simultaneously two such excellent 
books on a country which for some years has probably 
attracted more interest than any other country in the 
world. Although they both treat of the same subject, 
they differ much in their method of treatment. Indeed 
the one may be said to be complementary of the other ; 
and any one who reads them both with care will be ^le 
to form a vety complete idea of the present condition of 
an unusually interesting country and people. Sir Edward 
Reed went out practically as the guest of the Japanese 
Government, and had ample opportunities of seeing the 

« Hi* pilpetii Mpe in tb« yeutnal/Or the fauU ^ 

yisinf* 

. * Japflti: it» History. Tmditioiia. usd Hcligicmt, with th* NamKtiye oS 
aViiit in 1870.'^ By btr Edwozd J, Re«d, F.R.S., M.P. Two 

vok With Mnp and Xlluftr&t'ion*. (London: John Murrnyj 
** Unbeaten Tracks in Japon.^* By Isabella L. Burd. Two vob. Wim 
Map and Xllustrottona. (Some Bnbtubier.) 
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official side of the life of the country, of gaining a know- 
ledge of what is being done to gi-aft the results of Western 
civuisation on a civilisation centuries older, and which 
1^3 been developed on totally different lines. From first 
to last he was in the hands of the leading Government 
officials of the country^ who spared no pains to make his 
visit as pleasant as it could possibly be. During the 
whole of his three months' visit to the country, from the 
beginning of January, 1879# had seldom an hour to 
himself, and what time he could subtract from his sleep 
was given to the writing up of his notes on his day^s 
work, for work it must have been, harder than even 
an obstruction night in Parliament. From the young 
Mikddo down to the most subordinate provincial 
official, every one was anxious to convince the great 
English engineer that the enthusiasm with which they 
received him was genuine, and that they would only 
be too glad to let him inspect every detail of the great 
work they were endeavouring to carry out for their 
country. From beginning to end his visit to the country 
was a triumphal progress, and, as might have been ex- 
pected, Sir Edward Reed left the country with a high 
opinion of its Government, and deeply impressed with the 
genuineness and thoroughness of its progress. Miss Bird, 
on the other hand, went to Japan, as she went to the 
Sandwich Islands and the Rocky Mountains, solely in 
pursuit of health, which she sought and found by 
travelling alone in those parts of the country rarely if ever 
frequented by foreimers, living in common inns and 
humble houses, and finishing up with a sojourn among 
that curious people known as the Ainas, the probable 
aborigines of Japan. She of course had every protection 
which the influence of Sir Harry Parkes,our representative, 
could procure her, and her passport was powerful enough to 
secure a courteous reception wherever she went; indeed she 
found travelling safer in Japan than it is in some European 
countries. To some extent it may be said that Sir Edward 
Reed was shown the outside and the brightest side of 
Japanese life, while Miss Bird plodded her way through 
the unfrequented heart of the country, and saw much of 
the light and shade in the everyday hfe of the common 
people. The two travellers had this in common, that no 
obstacle was put in the way of their seeing all that they 
desired to see, leaving one with the conviction that the 
Japanese Government has really nothing to conceal, and 
that their enthusiasm for progress is, for the present at 
least, genuine. Thus the two works, as we have said, 
afford a fairly complete picture of all sides of Japanese 
life. 

Sir Edward Reed's headquarters 'were of course at 
Tokio, where he was courteously received by the young 
Emperor, who impressed him as a man thoroughly anxious 
to do the best he can for his people, but old and careworn 
beyond his years from the many trials he has had to 
undergo since his accession. Here he met with most of 
the ministers and other public officials, and he has a good 
word to say about every one of them. All the public 
sights were of course seen, and cspcciallv the great 
temples, both Shinto and Buddhist. Indeea a great part 
of the narrative is occupied with accounts of the nume- 
rous temples visited by Sir Edward, their architecture, 
oimaments, relics, and history, and the legends connected 
with them ; and they seem to be all so much alike that 
we think some of the space thus occupied might have 
been devoted to other detaUs of his interesting journey. 
After a month's stay in Tokio, Sir Edward and his son, who 
accompanied him, and a few of whose interesting notes 
are embodied in his father's narrative, were taken in a 
lighdiouse steamer round the south coast of the main 
Island through the Inland Sea to the outside of Shim- 
onosdki Strait* The number of excellent lighthouses, 
constructed on the very latest principles, is remarkable 
in a country whose adoption of Western institutions is 
searedy ten years old. Various points on the coast were 


touched at, and the vessel finally left at Osaka. , From 
this point the journey into the interior of the main Island 
and back to Yokohama was performed in those airious 
man-cabs known as “ jinriki-sfaas,'' which were only intro- 
duced seven years ago, but which look as long-established 
as cabs m London, up to Kioto, the old capital of the 
country^ down to the sacred city of Nara, and back by 
the ancient Shinto shrines of Is( 5 , at the south entrance 
to Owari Bay, During this busy journey the time not 
devoted to inspecting Shinto and Buddhist temples was 
spent in visiting public works of various kinds, manufac- 
tories, schools of all grades, dining, mostly in Japanese 
fashion, and being amused by dances and other spec- 
tacles of a strictly indigenous kind. How much the 
great bulk of the people have yet to learn is evident from 
the fact that in many parts of their route through the 
most frequented part of the country the people would 
crowd to the doors and run from their work in the fields 
to get a look at the “ Chinese ” riding in their jinriki-shas. 

It would be impossible to give the reader any idea 
of one-tenth of the things which Sir Edward Reed 
saw and which he tells about. As an engineer he 
was naturally much interested in the public works 
and manufactures of the* country, and the magni- 
tude of some of the Government factories, and the 
perfection which they have already reached, impressed and 
delighted him. Even the engineering feats of Old Japan 
astonished him sometimes, as m the case of the great blocks 
of stone in the castle of Osaka, the beauty and grandeur 
of which he says it would be impossible to exaggerate. 
“ The whole or most of the walls are notable for these 
very large blocks of granite, which vie with the largest 
of those built into the great pyramid of Cheops, near 
Cairo, in Egypt ; but as the main entrance to the 
castle proper is approached, one sees block after block 
of the most astonishing proportions, until at and opposite 
to the entrance itself are single stones of such immense 
size that one is almost driven to doubt whether his 
senses are not deceiving him. It is so difficult to 
understand how such huge masses can have been 
quarried, transported, raised to such a height, and there 
worked into walls. I could not conveniently measure 
the largest stones, but I feel sure that some of them must 
be over twenty feet in height, nearly twice that in length, 
and several feet thick, and must weigh three hundred to 
four hundred tons." 

Into their paper-manufacture the Japanese have intro- 
duced the best modem machinery, and paper has for 
centuries played an important part in the everyday life of 
the Japanese. Partitions, table-cloths, napkins, curtains, 
carriage-covers, and innumerable other things are made 
of this material, and Sir Edward thinks it would be a 
good thing to introduce some of the articles thus made 
mto our own country. He paid much attention to the 
native art of the country, of which it is evident we have 
the most erroneous ideas. The ordinary reproductions 
of Japanese pictures which we see here, are wretched cari- 
catures, and in this as in many other points we have much 
to learn before we have any adequate idea of the real nature 
of Japanese civilisation. They have ever so many schools 
of art going back for centuries, and many of their pictures 
are well worth studying, and capable of affording genuine 
pleasure. Their method of producing their famous lacquer- 
work, and their various contrivances for casting, interested 
him greatly, and he gives much curious information on 
these and similar matters. 

Some idea of the multifarious industries of the country 
and of the zeal of the Government in encouraging them 
may be gathered from Sir Edward's account of the in- 
dustries of Kioto. “ Under the city government of Kioto 
there is an industrial department, the Kuwangiyoba, which 
was established in 1870 specially for the promotion of the 
industrial arts, and which has the following branches 
i. An expeiimental gardening department (Saibaishi 


612 


NATURE 


\Pct 28, 1886 


Kcnja), commenced in 1872^ for the cultivation of foreign 
and Japanese fruits and vegetables; 2. A shoe-manu* 
factory (Seiktiwajo), begun at the same time, for extending 
the manufacture of boots and shoes of European style ; 
3. A weaving*factory (Shokkoba), begun in 1873, where 
silks and other fabrics are woven, principally in foreign 
looms : this branch sent three workmen to Europe to 
learn the art of foreign weaving ; 4, A physical and 
chemical branch (Semikiyoku), which has a sub-branch 
at Miyadju, in Tango, eighty miles distant, and which, 
with the assistance of two foreign workmen, is promoting 
and teaching the manufacture of chemicals, soap, effer- 
vescing and lemon drinks, cloisonne ware, porcelain, &c. ; 
adjoining it is the Senkojo, for teaching dyeing on forei^ 
methods; 5. The female industrial school, Jokoba, already 
mentioned; 6. The IJokujo, or more properly Bokuchikujo, 
which is an experimental farm, established in 1871 with 
the object of improving the breeding of cattle and of 



Fig. Mount Fuji. 


mg school. But all over the country, at least so much of barracks at Osaka had a little library of books all to him- 
it as Sir Edward Reed visited, Government is evidently self, and this is a relic of the old days of japan, when the 
doing what it can to give facilities for education of the samurai chss were at once the soldiers and scholars Of 
best kind. Schools of all grades and for all classes and the country. Sir Edward is sanguine enough tohopethat 
both sexes are being everywhere established, and some the time may come in this country when soldiers will 
of those Sir Edward visited seemed to be admirably occupy a comparatively high position in the social scale, 
organised, though some of the subjects taught , espc- and when the army will attract to it the surplus members 
oi^ly to girls, are amusing. We all know what a hold of the civil community of all grades that arc respectable 
science has taken upon the Japanese ever since they and well instructed/^ Sir Edward was, moreover, struck 
opened their country to European and American influence, with the size of the men in various parts of the country, 
1 hey have been shrewd enough to see that through the as contrasted with the little fellows that arc sent over here 
encouragement of science lies the surest road to national to be educated, and with the common idea entertained hi 
progress, and the Government has spared no pains nor Europe of the stature of Japanese* Indeed Sir Edward^ 
expen^ to place education in science in the first rank; testimony on this point is so novel and so different hmi 
and this feature is seen throughout all their schools. The that which has been generally accimted, that we itodd 
present purpose of the Government is evidently to make like to see some attention given to the subject by those in 
education universal all over the country, and to bring It up a position to throw light upon it Sir Edwam met at 
^ a standcird equal to that of the foremost countries in Kioto Mr. Akamatz, a highly-educated Buddhist priest, 
Europe. Every soldier Sir Edward Reed noticed in the I who had been to Europe to study and report on the 


teaching agriculture, the foreign cattle and sheep being 
chiefly purchased in America, and the milk produced 
being sold in the city ; a branch farm exists at Komo 
inTamba, about sixteen miles from Kioto; 7. A depart- 
ment (Yosanba) for promoting the multiplication of silk- 
worms; 8. A pauper industrial department Qusansho), 
established in 1869, with a branch at Dosembo, in the 
south-eastern part of Kioto County, where agriculture and 
the manufacture of earthenware arc the principal employ- 
ments of the pauper colony ; 9. A street-sweeping depart- 
ment (Kuwakaisho), where compost is prepared on the 
French method ; 10. A paper-manufactory, established 
in 1875. There exist also separate branches for making 
and teaching how to prepare leather, beer, and mineral 
waters. A museum is in course of formation.” 

Of course the educational establishments of the country 
interested Sir Edward greatly. We have heard much cf 
the admirable university of Tokio and its famous engineer- 
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religions of the West, and who spoke English well. 
may be interesting,** Sir Edward says, ** to some of my 
readers to learn that this excellent priest, possessing a 
knowledge of England and the English, and also the 
chief priest who was our host on this occasion, find em- 
braced in their section of the Buddhist faith all that they 
consider good and true in the Christian religion, and are 
not without hope of seeing England adopt this view, and 
with it the tenets and practice of their faith, which they 
consider most excellent It will be gratifying, doubtless, 
to the many good people at home who look upon Buddhists 
as eligible for conversion to their particular views of the 
Christian religion (whatever they may happen to be in 
each case), to find their own generous and beneficent 
intentions so entirely reciprocated.** 

Over Sir Edward, as over others who have been to 
Japan, the quiescent (not necessarily extinct) volcano, 
Fuji-yama, seems to have exercised an influence akin to 


fascination. He was never tired of looking at the snow- 
covered cone, rising nearly 13,000 feet above the sea in 
solitary grandeur, and like no other mountain in the 
world. For hundreds of miles around it is the prominent 
feature in the landscape, and the first object that meets 
the traveller’s sight coming from south or east. *^But 
the best evidence of the sacred character of Fuji is 
to be found, I think, in the fact that every person who 
speaks or writes about it seems naturally to nsc more or 
less into a reverent state of feeling as he does so. It has 
a real, a strong, and a solemnising influence on all who 
behold it. Even when it is viewed from beyond other 
mountains, its sovereign character is very sinking ; and 
when it is seen springing with one tremendous and 
sublime flight from sea to sky, it is of more sovereign 
character still.’ ’ 

But the record of what Sir Edward Reed saw while he 
was in Japan forms a comparatively small part of the two 
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volumes he has written. His interest in the country and 
its people is so great that he has put himself to consider- 
ato trouble to master their history, their religions, their 
political and social systems, their art and manufecturcs, 
in short everything that could enable him to understand 
a civilisation so real, but so entirely different from any- 
thing in Europe. The results of all this study, with the 
contusions he has come to both from this and from his 
visit to the country, occupy a considerable part of the 
work. That a man of the scientific eminence and political 
experience of Sir Edward Reed should take so much 
interest in Japan seems to us a proof that it redly de^ 
serves the attention of all thoughtful men ; and whatever 
conctaions such an observer may come to ought to have 
considerable weight with those who are not quite sure 
to think of the strange social and political pheno- 
menon that has been taking place for upwards of ten years 
in the farthest East Unless, however, the subject is 


approached in the spirit with which Sir Edward Reed 
has taken it up, a spirit of thorough seriousness, with an 
adequate idea of the worthiness of the subject for earnest 
inquiry, it had better be left alone. A little learning 
here is a dangerous thing, and has led some triflers to 
find only amusement in Japanese history and Japanese 
ways, as if this were merely a toy civilisation, and 
not a complicated system which has been the deve- 
lopment of ages. Sir Edward traces, in his first volume, 
the history of the Japanese from the earliest “God- 
period'* down to the present time; discusses their two 

f reat religions, the native Shintoism and imported 
tuddhism, their political and social system^ their foreign 
relations, the recent reforms, and the existing govern- 
ment. In the second volume, besides the narrative of 
his journey, he has interesting chapters on art and on the 
proverbs and phrases of the people ; and both in the 
second volume and in the introduction he has elaborate 
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discussions on the ethnology of the Japanese, their 
language and literature. Sir Edward does not profess 
to know all these subjects at first hand, but has, with 
perhaps only one exception, chosen for his guidance the 
most trustworthy authorities attainable. Sir Edward gives 
several examples of what the Japanese language is 
capable of in the way of poetry; we have space for 
only one specimen : — 

Types of our children are the tiny grasses, 

Tender and fr ’'die in the ample moorland : 

We know n to what fra^ance their infant sprouts may 
blossom, 

Nor wist to what sweetness their unborn fruits may ripen, 

But hopii^ ever wait till autumn tcUs their story. 

Oh 1 cnerished children, may ye never perish, 

Flowerless, fruitless, in the early sprin'^time, 

Nor like this petal trampled by the wayside, 

Fall in the fuller promise of your prime.*’ 

A people that are capable of thinking and writing thus 
deserve better than to be laughed at. 

Sir Edward Reed left Japan with the highest respect 
for the people and their efforts to bring themselves abreast 
of the civilisation of Europe and the United States, 
and with a firm belief in the determination and earnest- 
ness of the Emperor and his ministers. He evidently is 
strongly of opinion that the new phase upon which Japan 
has entered is no mere spurt which will collapse in a few 
years, but a permanent change for the better in the direc- 
tion of the civilisation of the country. That the result 
will be a complete assimilation to European ways, as 
some people seem to think and hope, is not to be 
wished for and not in the nature of things to be ex- 
pected. With all their admiration for tlie science and the 
ans of Europe, the Japanese respect themselves suffi- 
ciently to see that there is much in their old civilisation 
that may well be retained. Indeed the problem is one of 
the meeting of two forces. A new force from an entirely 
different direction has struck in upon the course of the 
old civilisation, with the result of a permanent change of 
direction ; but that change cannot be entirely in the 
direction of the new force. Nor will the final result be a 
l^scback into the old ways; even in the brief period 
since the country was opened to European influence the 
change has been so wide and deep that any such lapse is 
inconceivable. Those who are in the habit of decrying 
the country tell us that the Japanese are everything by 
turns and nothing long ; their upwards of 2,000 years of 
gradual development in one direction, and their steady 
continuance in the course entered u^n about fifteen 
years ago, belies the sneer, which probably owes its 
origin to that official quarter whose contemptuous 
treatment of the Japanese Government Sir Edward 
Reed so strongly laments. We earnestly hope that the 

J apanese will go on during the next fifteen years as they 
lave done in the past, and by that time the current in 
the now channel will be so broad and powerful that it 
will require a force of equal power to seriously change its 
direction, and we do not know where that is to come 
from. The problem in national development being 
worked out by the Japanese is of the hignest possible 
interest, and what is its real nature cannot be better 
learned than from the two valuable volumes which so 
busy a man as Sir Edward Reed has found time to put 
together.' 


NOTES 

The foundation-stone of the new museum of McGill College 
Montreal, to which we referred some time ago, was laid on 
September 21 by the Marquis of Lome. Principal Dawson in 
thanking Mr, Redpath, the donor, for his generous gift, stated 
that the museum would be not merely a place for the exhibition 

* F<tf the iUustrMloni in this article wc are indebted to the courtesy of 
Mr, Murray. ^ 


of specim^, ;^but « teaching instmment and a laboratory of 
original research; a great natural science department of the 
University, in which the classes in geology and biology would 
receive their instruction, original workers would be trained in 
all departments of natural science, and from which would go 
forth the men— and, he trusted, the women also— best fitted to 
bring to light the hidden treasures of the Dominion, and to avert 
by the aid of science the injuries with which any of its industries 
might be threatened. Dr. Dawson referred to other noble 
examples of private local or national liberality on the American 
continent, besides those of whicli Montreal can boast — to ^*the 
great National Museum at Washington, which! is intended to 
rival, and if possible surpass, the British Museum ; the Central 
Park Museum of New York, on which that great city has 
lavished vast sums of money ; the Zoological Museum of Harvard, 
whose revenues would suffice to s upport some entire [univer- 
sities in this country; or the foundations of Mr. Peabody, 
which have established great museums in several American 
cities,” And he hoped that this latest gift to Montreal would 
stimulate other benefactions, especially for their Faculty of 
Applied Science, so that the physical apparatus and class-rooms 
of the University might be as well provided for as their natural 
science collections. 

Mr. Merru^ield, F.R.S., the retiring president, proposes at 
the annual meeting of the London Mathematical Society on 
November ii, to cast his valedictory address into the form of 
“Considerations respecting the Translation of Series of Obser- 
vations into Continuous Formulae. ” The following is the pro- 
posed new Council : — Mr. S. Roberts, F.R.S., president ; Dr. 
Hirst, F.U.S., and Mr. J, W, L. Glaishcr, F.R.S,, vice-presi- 
dents; Mr, C, W. Merrificld, F.R.S,, treasurer; Messrs. M, 
Jenkins and R, Tucker, honorary secretaries ; other members, 
Prof. Cayley, F.R.S., Mr. H. Hart, Prof. Henrici, F.R.S,, 
Dr. Hopkiiison, F.R.S., Mr. A. B. Kempe, Mr. R. F, Scott, 
Prof, H. J. S. Smith, F.R.S., Messrs. Lloyd Tanner, H. M. 
Taylor, and J. J. Walker. 

We take the following from the New York ** Monthly Index 
to Current Periodical Literature,” ; — “The new Warner 

Observatory which is being erected at Rochester, N.Y,, is 
attracting much attention in social and literary as well as scien- 
lific circles. The new telescope will be twenty*two feet in 
length, and its lens sixteen inches in diameter, thus making It 
third in siie of any instrument heretofore manufactured, while 
the dome of the O^ervatory is to have some new appliances for 
specially observing certain portions of the heavens. It is to be 
the finest private observatory in the world, and has been heavily 
endowed by Mr. H. H, Warner, Prof. Swift has laboured 
under numerous disadvantages in the past, and the new comet 
which he recently found was in spite of many obstacles ; but as 
the new institution is to be specially devoted to discoveries, there 
are good reasons to expect very many scientific revelations in the 
near future from the Warner Observatory at Rochester.” 

The 7 'imes has shown considerable pluck in having erected at 
its oifice one of Mr. Jordan’s glycerine barometers, described in 
Nature, vol, xxi. p. 377, In the issue of the a5th iust. and 
following days are published the readings of this gigantic 
barometer at intervals of two hours from 2 p.m. to 2 a.nu 
This will be continued regularly, a second edition of the paper 
giving the two-hourly readings from midnight to noon. Time 
daily records with a barometer on such an enormous scale will 
be of the greatest value. The Ttmif rightly states that it seems 
unquestionable that an instrument of this kind is admitably 
suited for practical use at meteorological stations, at seaport*, in 
collieries, and in aU other situations where it is of importanfx 
for the unpractised eye to notice frequently and easily the cbaikgeii 
taking place in atmospheric pressure. 
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The reisultiS of the observations made from the two balloons 
sent up from the Crystal Palace on Thursday last have not yet 
been discussed. But it may be stated that the direction of the 
wind was remarUably steady^ as during the run the two balloons 
were constantly kept in view of each other in spite of the want 
of light and transparency of air. This result Is all the more to 
be noted that the variations in the altitude of the two balloons 
were frequent and considerable, o to 5000 feet, The variation 
of temperature did not amount to more than 5'’ C. between the 
maximum of the readings and their minimum. A pcailiar 
current was observed just on arriving on the coast, which is usual 
under such circumstances. The composition of the clouds was 
very complex. First, a layer of transparent fog covered almost 
the whole of the land and gave a watery appearance to it ; 
second, cumuli described as analogous to pulled bread were 
floating at a height of 1000 metres and descended gradually 
as the sun wus nearing to the horizon ; and lastly, a large 
number of parallel strati stretching south-westerly in the 
direction of the sun, and seemingly diverging from it. The 
velocity of the wind was about half a mile per minute, and 
pretty well determined by observers located in one of the 
two towers of the Crystal Palace. As to the Tprognostication 
of the route, it was nicely done by Mr. Coxwcll, who told M. 
de Fonvicllc that he should land between Portsmouth and 
Winchester. A question arose between M, dc Fonvielie and 
Commander Cheyne about the bearing, the latter’s compass 
having been reversed by an optical illusion, but the azimuth was 
given with great accuracy, and the uncertainty between the two 
would not have lasted for a minute if the possibility of the error 
could have been ascertained. The swinging of the Ijalloon 
round its axis was sufficient to prevent the use of a new 
compass designed on purpose for aeronauts. 

It has been represented to us that in our notice of Prof. 
Owen’s work the statement that **hew'as lecturer on palaeon- 
tology at the School of Mines in Jermyn Street in 1856 ” may 
lead to a misapprehension. Wc have therefore to state that 
although Prof. Owen delivered a course of lectures in the theatre 
of the School of Mines in the year in question, he held no 
appointment in that institution. 

Mr, Graham Bell has been honoured in the scientilic, as 
w'cU as other circles of I’aris during the past week. He exhibited 
his photophone at the establishment of M. Antoine Breguct and 
elsewhere, and was the object of much curiosity wherever he 
went as ^‘I'homme qui fait parler la lamiere.’’ 

At the opening meeting of the Geologists* Association on 
November 5, the president, Prof. Rupert Jonese, will read a 
paper on the origin and progress of that society. 

The next number of the Victoria Philosophical Institute’s 
youmai is announced to contain papers by Prof. Stokes, F.R,S., 
Prof, Hughes of Cambridge, Prof. Nicholson, M.D,, F.R.S,E., 
of St. Andrew’s, and Dr. Hormuzd Rassatn, with maps and 
details of his discoveries, 

Mr. Firtcher of Warrington has sent us a specimen of a 
new gas heating burner which seems well adapted for many 
purposes and trades which are os yet unsuppUed with satis- 
factory heatii^ apparatus. It seems to us to have all the ad- 
vanh^^ claimed ibr it by Mr. Fletcher. It has from three to 
four times the power of any burner similar in appearance ; the 
iUune is intensely hot, and perfectly free from smeU ; it 
gives a duty higher tlmn the calculated theoretical maximum for 
the gas consumed, and it cannot be damaged by the dirtiest 
work. In case the perforated copper dome gets choked with 
dirtf it can when the burner is warm be lifred offi and washed or 
braced dean. Any liquid spilt so as to get inside the burner 
Bows out by the side tube without the possibitity of damaging 


the burner. The body of the burner is cast all in one 
piece, without a joint, tlius doing away with one great fault, 
causing liability to leakage in most of the burners at present in 
use. Altogether this burner seems to be one of the greatest 
advances yet made in the practice of heating by gas. Mr. 
Fletcher has also sent us a useful practical paper on Heating 
(iucluding cooking) by Gas, read the other day before the 
Philosophical Society of Glasgow. 

Part iii. is to hand of the inagnificent ‘‘Bedfordshire 
Pomona,” the illustrations of the apples and pears in which 
continue to be as numerous and life-like as ever, so much so as 
to make one’s mouth water. The papers in this part are on 
“The Crab, its Characteristics and Associations,” by Mr. Edwin 
Lees, F.L.S. ; “The Orchard, its Products: Cider and Perry,” 
by the Rev. C. H. Bulmcr ; the latter a paper of considerable 
length, minute detail, and great practical value, Mr. David 
Bogue is the London publisher. 

Among the lectures to be given this winter at the Museum 
and Library, Queen’s Road, Bristol, arc the following : — ■ 
November 22, Prof. S. P. Thompson, B.A., D.Sc., “TheRain^ 
bow,” illustrated with experiments by the clectnc light ; January 
17, 1881, Prof. Rolleston, M.A.,M,D., P\R.S., F.I..S,, Linacre 
Professor of Anatomy and Physiology,' Oxford, “The Early 
Races of the British Isles ” ; January 31, Sir John Lubbock* 
Bart., M.P., F.R.S., F.L.S., “ Fruit and Seeds February 14, 
Rev, J, M, Wilson, M.A,, F.R.A.S., Head Master of Clifton 
College, “Double and Multiple Stars”; February 28, Dr. W. 
H. Stone, F.R.C.S,, Lecturer on Physics at St. Thomas’s 
Hospital, “ The Measurement and Determination of Musical 
Pitch,” illustrated with experiments ; March 14, Prof. W. J, 
Sollas, M.A., F.K.S.E., F.G.S., Curator of the Bristol Museum, 
“Coal and the Bristol Coalfields.” 

We have received the Catalogue of the General Lending 
Department of the Newcastle- on- Tyne Public Library, a very 
thick volume, with a much thinner one containing a list of the 
books of the Juvenile Lending Department. Wc may notice 
them more at length in a future number. 

We have received a very favourable Sixth Annual Report 
from the West London Scientific Association and Field Club, 
which commenced its new session on the second Tuesday of this 
month. 

The Reports of the Dunedin (N.Z.) Naturalists’ Field Club 
for 1878-80 arc, we regret to see, desponding. It finds some 
difficulty in keeping up the interest of its members, rather a 
strange thing in the land of the New Zealand Institute. The 
Report contains catalogues of the indigenous and introduced 
flowering plants occurring in the Dunedin district. 

On September 23 Rangoon was visited by three distinct 
shocks of earthquake ; all parts of the province had previously 
been visited by shocks. A shock of earthquake lasting two 
seconds was felt at Cordova on the 2l8t inst., accompanied by a 
loud subterraneous rumbling. A slight shock, lasting six 
seconds, was also felt at Madrid on the same day. The shock 
was stronger in the centre of the city than in the outskirts, and 
sliocks occurred in several towns of the province of Zamora, 
but no damage has been done. On the same date a shock, the 
after ejects of which were felt in almost every part of the 
country, occurred both at Lisbon and Coimbra, without however 
doing any damage. 

It is stated that at the National Exhibition to be opened at 
Milan next year there will be a captive balloon^ on the model of 
the one which was so successful in Paris in 1878, It will 
measure not less tlian iSo feet In circumference, 84 feet in 
hdght, and contaiu 15,000 cubic feet of gas. To it will be 
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attached a safe and solid car^ capable of containing seats at 
least eight persons. A steam-engine 1 $ to regulate the ascent 
and descent^ and it will rise to a height of about 900 feet, 
affording a splendid view of Milan and the plains of Lombardy. 
The balloon will be constructed at Milan, M. Henri Beudet, tlie 
well lino wn and experienced aeronaut, having been sent for to 
direct the work. 

The coal-beds on the Souris River, Manitoba, have proved 
very rich, and are to be developed during the winter. 

The Jai>an papers call attention to the almost limitless mineral 
wealth lying dormant in the country, and which is only waiting 
for development to become a profitable source of revenue. Of 
cool there is an abundant supply, but only the I'akashima mine 
has been dtted with modern appliances. There are several other 
coal mines which are only uoprofUabl** because imi>roperIy 
worked, and now it is averred that Prof. Atkinson during a 
sojourn in the MitaUc Mountains of the Koshu Province has 
discovered another valuable deposit of coal. 

Mr. North, who was sent by the Natal Government to 
examine the Newcastle coal-fiejds, has reported favourably on 
the quantity and quality of the coal. 

On Friday evening, October 22, previous to distributing at 
the Manchester Mechanics’ Institute the prizes and certificates 
gained by the students at this year’s Science and Arts, Society 
of Arts, City atid Guilds of London Institute, and Union of 
Lancashire and Cheshire institute’s examinations, Prof. Ayrton 
delivered an address on Technical Education and on the future 
of Mechanics’ Institutions, Of the two original objects for 
which Mechanics’ Institutions were established fifty years ago, to 
provide clubs for artisans and places for giving popular scientific 
lectures, it was shown that the latter had to a great extent been 
abandoned ; also that the mere novel utility of such institutions 
in furnishing the means for the holding of science and art classes 
would also be taken away from them when the teaching of 
elementary science became the duty of our elementary schools. 
There remained, however, for Mechanics’ Institutions a great 
new field of activity in the teaching of applied science to me- 
chanics, not the tcodiing of abstract scientific principles and the 
applications only perhaps afterwards, but the teaching of these 
scientific principles through the apparatus in use in daily life ; in 
fact, that Mechanics' Institutions could well furnish the machinery 
by means of which numerous tccUnical classes throughout the 
country which were so much needed could be rapidly established, 
the money voted by the City and Guilds of London Institute as 
payment on the results of the technological examinations, 
together with funds locally subscribed, furnishing the motive 
power. What the lecturer thought technical teaching should 
consist of was illustrated by the kind of work now going on at 
the temporary laboratories of the City Guilds Institute at Fins- 
bury ; stress was laid on the fact that there were ^0 distinct 
atttdents’ fees there for laboratory work and for lectures, but that 
every fee, small as it was, entitled each student to at least two 
hours’ practical work in the laboratories for every one hour of 
lecture ; ^^o that in fact all the 150 students had laboratory work 
wMch did not consist in the mere repetition of qualitative lecture 
experiments, but in the making of accurate quantitative measure- 
ments, all bearing as far as possible directly on each student’s 
trade. Of this practical illustrations were given. Prof. Ayrton 
concluded by warning technical instructors from attempting to 
follow ordinary college methods of synth^kal teaching, which, 
although mojit valuable for a young lad prepared to spend several 
years .at college, was quite unsuitable for an artisan engaged all 
day iu following his trade. Technical education, he considered, 
must be distinctly anafytkat-^tht complete machine os the 
artisan knew ii must be taken at once, and the science developed, 


so to say, from the;inachine itself; and that it WRR.Hiea with a 
good practical knowledge of their trade and with an aptitude 
for science rather tlion men versed in science, but with only a 
mere book knowledge of industries, that weie wanted both as 
candidates for the technologioal examinatious and as, students to 
be trained up as technical instructors. 

In the note on the late Dr. Sparks In Nature, vd. xxil. 
p. 59 King’s “Therapeutics” read X>r, Binz's 
“ Therapeutics.” 

The additions to the Zoological Society’s Gardens during the 
past fortnight include a Macaque Monkey {Moiocus oyHomoigHt) 
from India, presented by Mr. W. B. Tustin; two Polar Bears 
(UriKj maritimtts)f an Ivory Gull {Lotus tbi^meus) from the 
Arctic Regions, presented by Mr. Leigh Smith, F.Z.S. ; a 
Crested Porcupine {//jfsfrix tHstata) from India, jnresented by 
Mr. W, Middleton ; three Gaimard’s Rat Kangaroos \Bypsi- 
prymtms gaimardi) from Australia, presented by Mr. A, B. 
Gow’ ; a — Brocket {Cariacus sp, f«r.), a White-bellied Opossum 
{Duielpkys alHvmins)^ a Brazilian Hare {Lepm brasiliensii) from 
Quipap^, Pernambuco, a White-belUed Guan {Ortalida oM* 
ventris\ a Black Tortoise {Tsstudo carhonaria) from Garanhuns, 
presented by Mr. W. A, Forbes, F.Z^S, ; a Frigate Bird 
{Fregaio aquild) from Fernando de Noronha, presented by the 
Rev. G. Bayldon ; a Yellow-headed Conure {ConmHts jendaya) 
from Pernambuco, presented by Mr, C. A. Craven ; two Ame- 
rican Black-backed Geese {Sarcidiornis carunetdatd) from the 
Sertoes of Pernambuco, presented by Miss Davis ; a Whlte- 
tluroaled Finch {Spermephita albogutsiris) from Pernambuco, 
presented by Mr. S. Jones ; a Herring Gull {Larus argentatus)^ 
British, presented by Mr. J, Palmer; a Horrid Rattlesnake 
{Crotaliis hurridus) from Quipap^, Pernambuco, presented by 
Mr. H. E. Weaver ; a Bonnet Monkey (Macacus radiaius) itova. 
India, a Black Iguana {Mehpoceros sornuium) from Galapagos {?), 
deposited; a Rock Cavy {CffrdoH Tupsstris)^ a Green-winged 
Trum|)eter {Psophia viridis), a White-bellied Parrot {Caka 
leucogaster\ a Red vented Parrot {Piottus menstruus)^ two 
Golden-headed Parrakeets {Brotogerys iui)^ two Toco Toucans 
{Ramphastos to€o\ au Orinoco Goose {Chenahpsx jubota) from 
Brazil, a Rufous Pigeon {Columho ntfim\ a Yarrell’s Siskin 
{Chrysomitris yarrcUi)y two Scaly Doves {ScardaJtUa squaumd) 
from Parahyba, three Picazuro Pigeons {Columba pkazurp)^ a 
Black I'anager {Idckyphonus melakucus), a BUek-headed 
Tanager {Orchesticus atcr\ a Passerine Ground Dove {Chomtospslio 
passerina\ three Yellow -shouldered Hangnest {Ictmts HbiaHp^t 
from Pernambuco, a Brazilian Tanager {Ramphocedm 
a Blue and Black Tanager {CoUistt brasilitnsis) from Bohia^ a 
White-eyebrowed Guan {Psnelope supeiriHaris) from Panellaa, 
four Cactus Conures {Conurus coctoruni)^ two Banded Tiaammw 
{Crypturus noctivagtts\ seven Tataupa Tinamou« {Cryp^rus 
tedaupa) from Garanhuns, a Great -Billed Rhea {Rheo macro* 
rhyncho) from Agoas Bellas, Pernambuco, two Orchard Ilang^ 
nests (IcterHS sptmus)^ a Baltimore Hangnest {icterus halHmore) 
from North America, purchased ; two SqairreMike Phalangcrs 
{Bclideus sciureus\ bom in the Gardens ; a Macaque Monkey 
{Macacus cynomolgus) front) India, presented by Mr, F, W. 
Manloy; a Dunlin [Tringo dnclus)^ a Sanderlmg {Ctdidris 
armaria) f British, presented by Mr. Edmund Elliot, M.R.CS,;; 
a Horned Lizard {Phrynosotna cornutum) from Texas, preaeated 
by Mr. W, C, Boyd ; a Waxwing {Ampelis gap^ 4 lus)y Rurpppatt, 
deposited ; a Black Saki {Pitkecia satanas) from 
Amazons, a Roseate Spoonbill (PlolaUa ajaga)^ a Oreut-blUed 
Rhea (AMro nsacrarhyncha) from South America, purchased. 

OUR ASTRONOMICAL COLUMN 
CeraskPa Variable of Short Period. *It will be aeun 
from a Jetler which Prof. Pickering, the Director of tlm Oble^ 
vatory of Harvard College has addressed to us, thit, oontwry tb 
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the ot^ikion txpnwMed hy Dr. Julies Schmidt frcmi his earUer 
observationSf.Uie tr^e period.^ this ttotable variable 8tar» instead 
of being a tittle kss than ftve days, appears to be a little less 
than half this interval, otherwise mimma observed at Harvard 
Collt^ge, will not accord with those of May and August observed 
in Europe* 

It is probable that Schwerd observed the star near a maximum 
at meridian transit at Speyer on March 1 1, 1828^ when he 
estimated its magnitude 67, and near a mimmum at transit on 
May IZ in the same year, when he rated it only lom. If we 
compare the observation of March ri with that of Dr. Schmidt, 
who fixed a minimum to August 12 at 6h. mean time at Athens, 
and assume 7662 periods to be included in the Interval, we get 
for the duration of one period 2*4$K>S4d., or ad. iih. 46*8im., 
w'hich closely accords with half the period assigned by Schmidt 
from his own observations and those of Ccraski. This reckoning 
from August 12*1841 Greenwich mean time, and correcting for 
the Ught-c<jxiation, will give the following times of geocentric 
minima observable in this country i — 


h. m. h. m. 

Oct. 28 ... 9 33 G.M.T. Nov. 17 ... 7 47 G.M.T. 

Nov. 2 ... 9 7 », — 7 21 „ 

7 ... 8 40 „ 27 ... 6 54 „ 

12 ... 8 14 ,, Dec. 2 ... 6 28 „ 

And for the times of visible maxima, supposing this phase to 
occur midway between the minima, we find — 


Oct. 29 
Nov. 5 
8 
13 


i^S zj G.M.T. 

iS o II 

H 33 II 

H 7 II 


Nov. 18 
23 
28 

Dec. 3 


h. m. 

13 40 G.M.T. 
13 >4 II 
12 48 „ 

12 21 


If S be the sun’s longitude, and K the earth’s radius-vector, 
the correction for the light-equation (geocentric — ^heliocentric) 
for 1880 may be found from 


Cor. -» 224*08 U. sin (S 4 19" * 7 '‘ 4 )* 

We have received from Lord Lindsay a circular containing 
the same information that is given in Prof. Pickering’s letter, 
with the addition of a diagram showing the Durchmuskrung 
stars in the vicinity of the variable, which for iSSi'O has R.A, 
oh, 51m. 48s., N.P.D. 8“ 46 '‘o. 

[Mr. Knott’s observation on October 23, received since the 
above was in type, as compared with Athens, August 12, seems 
to require a-somewhat longer period, with minima a half hour or 
80 later tlian we have computed,] 

The Rotation of Jupiter,— In No. 2,343 of the Astrono- 
mischs Nackrichtm (to which we refer for numerical details) Dr. 
Julius Schmidt has a communication wherein he finds, from 
observations of the red spot upon the disk of Jupiter by himself 
and others In 1879-80, an interval of 9h. 55m. 34*45. for the 
time of the planet’s rotation upon its axis, a result that he con- 
siders may be adopted until the observations generally have 
attained a greater degree of precision tlian they appear to 
possess at present. With due care and practice, however, he 
believes that such observations will be found to admit of much 
mater accuracy, and illustrates this by his own experience at 
Athens in the prcftcnt year. In the same communication he 
also discusses observations of a dark oval spot (a more favour- 
able object than any used by Airy and Madler) during 104 rota- 
tions in i8d2 ; these observations give ph. ssm. 25 *§88. for the 
period of rotation, a result closely agreeing with those of 

1834-35. 


CHEMICAL NOTES 

A Niw mrthod of preparing acetylene is described by Dr. W. 
Suida in Wien, Akad^ Bcr, The method consists in heating 
iodoform and mercury etbido in sealed tubes to 120'’ ; tlje pro- 
ducts of llie reaction are acetylene^ ethylene, cthylic iodide, and 
mercury ethyliodide. 

Th* same contains a paper by Herr v. Dumrcichcr 

on the relative stabilities of nitrous and nitric oxides, and of 
nitrous and nitric oxides when acted , on stannous chloride. 
Nitrous oxide is not reduced even at 100*' ; nitrous acid is re- 
duced to nitrous oxide ; nitric oxide and nitric acid arc reduced 
to hydrOxyiamlne, and subsequently to ammonia. The reaction 
may be ap|diod to the estimation of nitric add. 

In the Proe^dings of the Academy of Rome Signor Cossa 
omamtudeates the results of experiments on didymium tungstate : 
he has determined the specific neat of this salt to be 0*0831— 


temperaturature limits are not given. Taking the atomic heat of 
ton^ten as 6*4, and that of oxgen as 4, this result points rather 
to tne fommla foir didymium tungstate, I)iW04(Dl =• 98), tlum 
to that now generally accepted, DijiWOJalDi ^ I47)» 

A NEW organo-metallic compound containing the divalent 
radicle (CHA'' is described in the Joumal of the Chemical 
Society by Sakurai ; the formula of the new substance, for 
which the name Mommercuric methylene iodide is proposed is 
l(CH0)HgI. This is the first known metallic compound con* 
taining a divalent hydrocarbon radicle, 

G, Bouchardat claims, in Cont/d. rend,^ to have converted 
amylene, by successive removals of hydrogen, into cymcnc. 
Hitherto attempts to pass, by a simple ticries of reactions, similar 
to those by wnich the passage from one isologous group to 
another is effected, from the parafiin to the aromatic group of 
compounds, have not been successful. 

According to the experiments of Macagno {Bied, Centralbatt\ 
the mellowness of old wine is due more to an increase in the 
amount of glycerine present, than to a decrease in the tannin ; 
there must tuso be a certain proportion between the amounts of 
alcohol and tannin, in order tliat the wine may keep well. 

In the Annales Chim. Phys, Berthelot describes an apparatus 
in which the combination of two gaseous constituents to form a 
gaseous compound may be conducted, so as to allow of an 
accurate measurement of tlio theynal change which accompanies 
the chemical change. 

A DiscuiiSiON as to the value to be assigned to the atomic 
weight of antimony is at present being carried on. From 
analyses of the bromide and other salts, Prof. Cooke of Harvard 
concludes that the generally- accepted number, 122, in too large, 
and that 120 is more nearly correct, Herr Schneider, whose 
experiments had been criticised by Cooke, replies in the yournal 
fiir Praet. Chem, He sharply criticises Cooke’s methods, gives 
the details of new experiment^ and asserts strongly that 122 is 
much more nearly correct than 120. 

No results of special importance have lately been published 
regarding the densities of the vapours of the halogen elements. 
An objection made by Pettersson and Ekstrand to y . Meyer’s 
method, vis, that solid bodies condense air on their surface, 
which air they again give up when strongly heated, has been 
shown by Meyer, in the last number of the Berlin Berichie^ to 
have no weight against his experiments. 

Two important papers on atmospheric ozone have been pub- 
lished in the Beruhte by E, Schiine. This observer, u ho has 
given much careful study to the subject of ozone, says tliat 
the smell of ozonised oxygen does not at nil resemble the peculiar 
odour noticed after a lightning flash. The true smell of qzone 
is, however, frequently noticeable in ordinary air, and coming from 
the clothes of persons who may enter a room from the own air in 
winter. The ordinary potassium iodine papers are valueless as 
ozone measurers, according to Schdne. A small amount of ozone 
in moist air produces a greater depth of colour on these papers than 
a larger amount of ozone in dry air. The humidity of the air and 
the hygroscopic character of the material from which the i>aper 
is made therefore largely influence the depth of colour produced. 
It has been supposed that much ozone is produced in the neigh- 
bourhood of waterfalls, but the increased depth of colour of me 
potassium iodide papers is only due, says Schdne, to the great 
numidity of the air. Schtinbein’s ‘ ‘ ozonometei* ” serves as a 
very rough hygrometer, Paper'eoated with thallous hydrate is 
recommended as a measurer of the relative amount of oxidising 
principle” in the air: the paper is coloured brown — owing to 
prodttctioh of thallic oxide— by ozone or hydrogen peroxide. A 
table is given showing the variations in ‘‘oxidising principle” 
during 1879, The general conclusions are briefly these 
The papers are coloured more deeply during the day than during 
the ttigtit i this difierence is more apparent during the long days 
of the year, 2. Increased wind-force causes increased colora- 
tion! because a greater amount of oxidising substance is brought 
in contact with the pai>cr during the .time of exposure, 3* 
Cloudiness and rain especially, influence tlie coloration : the 
heavier the rain the smaller the coloration of the paper. Direct 
determinations of hydrogen peroxide ^vo shown that when the 
thallium papers are much coloured this compound is present in 
the atmoKphere in comparatively large quantity. Herr Schiinc 
regards the actual existence of ozone in the atmosphere as at 
present an open question* 

MX. A. V1LLJER8 publishes in the .September number of 
Annates Chim, Phys, a lengthy and important paper on the 
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conditions of equilibrium of mipcturcs of alcohols and mineral 
acids. He considers in detail the veloci^, and limits of etherifi- 
cation of the more important mineral acids, and arrives at many 
valuable results. 


GEOGRAPHICAL NOTES 

At the lost meeting of the Hcrlin Geographical Society news 
was received through a German trade house in Tangier that Dr. 
Lena had reached Timbucloo, and that he hoped to be at St. 
Louis, in Senegal, in the month of J uly. If this is correct Dr. 
Lenz has made a rapid journey in this direction, as he only 
left Tangier on December 22 last. CaiU6, however, in 182b, 
travelled from Timbuctoo to Fez in four months. The last 
letter received from him by the Society was from Tenduf, in 
the beginning of May, twenty days' journey from Timbuctoo, 

Tire Zeitschrift of the Berlin Geographical Society, Nos. S8, 
89, has a valuable map by Herr Kichard Kiepert, showing the 
work done in Angola in 1876 by Dr. H. von Barth in the region 
of the Bengo and Lucalla, and of Herr Otto Schiitt in 1877 -79 
on the Lower Quanza. Dr. von Mbllendorff discusses the 
methods of transcribing Chinese geographical names, and con- 
cludes that the Pekin form of the Guan-hua, or so-called Man- 
darin dialect, would be best for general purposes. But Dr, von 
MbliendorlT asks whether, whil^ selecting this form generally, it 
is advisable to make exceptions in certain cases. Such names, 
for example, as already exist in familiar forms might be excepted, 
as Pekin, Canton, Hongkong, Swatow, d:c. With other names, 
esi^ecially for special maps, a change from the uniform method 
of writing might be adopted. Maps of districts for the use of 
travellers would evidently be of greatest service when the local 
forms of names were given. Perhaps the Guan-hua might be used 
for the names of great towns, large rivers, and mountains, while 
smaller places might have the local forms of their names. 
For a map of the whole of China, or of the greater part 
of it, containing little more than the district towns, evidently 
the Guan-hua would be the preferable form. In books 
it would perhaps be best to give both forms. It is, no 
doubt, high time that some attempt at uniformity should 
be made, but the difficulty is by no means easy of solution, 
owing partly to the letters of the alphabet not being sounded 
uniformly in all European languages. Herr von Mollcn- 
dorff instances the absurdity of the present want of system 
by the ways iu which the Chinese name of the Yellow River is 
spelled. These arc confusing enough, but w'hat will he say when 
he sees ‘'Houan (for Hwang-ho) at the head of the 

interesting communication just received from Col. Prejevalsky ? 
We cannot entirely concur in lierr von MbllendorlT's definition 
of ‘*Kwan-hwa," popularly translated ^‘Mandarin dialect,” and 
he himself makes the orthographical jumble mucli worse by 
writing ** Guan-hua,” which we should imagine few sinologues 
would attempt to defend. The vexed question, how*ever, may 
find a solution before long in an unexpected quarter, for the 
Statistical Department of the Chinese Maritime Customs at 
Shanghai, wc believe, have under consideration a system of 
spelling for adoption in their reports and other publications, and 
this, if adopted, will probably come by degrees into general use. 
Dr, Hildebmndt gives an account of a visit he made to the 
Amber Mountains in the nortli of Madagascar ; Herr K. Himy 
continues his elalx)rate paper on the region around tlie Kara-Kul, 
and much of the number is occupied with the journal in North 
Africa of the late Dr, Erwin von Bary. 

The new number of the Lyons Geographical Society’s BuHeiin 
contains several items of interest. M. Morice’s paper on French 
Cochin-China is published with a sketch map, followed by some 
notes by the Abb^ Desgodins on the hydrography and orography 
of Tibet, and a communication by the Abbd Faure on Potosi in 
Bolivia. Among the other contents ore Pire Bruckcris notes on 
the geographical positions in Eastern Turkistan and Jungaria 
determined in 1876 by two Jesuit missionaries, and the report on 
Col, Flatters’ explorations in the Central Sahara last spring. 

M. VenuikOFF has just published at Geneva an historical 
sketch of the geographical discoveries made in Asiatic ^Russia 
from the most remote times to our own days, illustrated by 
Perthes' map of North and Central Asia. 

The China Inland Mission have been Informed by Mr. Samuel 
Clarke, one of their agents in the Chinese province of Szechuen, 
that, in company with Mr. MoUman, of the British and Foreign 


Bible Society, he lately made a journey from Chungking, on the 
Upper Vangtsze-kiang, to ChSngtu-fa, the capital of the province* 
on w'hich he travelled by unfrequented roads, where, so far as he 
could learn, no foreigner had ever been seen before ; several 
previously unvisited towns were <dso entered. Mr, Clarke calls 
especial attention to the commercial activity prevailing along his 
route, and the frequency with which markets were held. 

The Asiatic Society of Bengal have just published, as an 
extra part of their Journal^ a ” Vocabulary of the Language of 
Eastern Turkistan,” by the late Mr. R. B. Shaw^, the well-known 
traveller, supplemented by two Turld vocabularies of birds and 
plants by Mr, J. Scully, lately on special duty at Kashgar. 

From the Vienna AU^emHne Zeitung we gather that Dr, 
Emil Holub contemplates undertaking another lengthened journey 
in Central South Africa, provided that he can obtain the news- 
sary funds. It is estimated that 50,000 florins will be required 
for the purpose, and it is proposed to raise this sum by a public 
subscription, the Austrian Geographical Society heading the 
list. 

The September number of the Boktin of the Madrid Geo- 
graphical Society contains a detailed account of the Marquesas 
Islands, with map, by D. Ricardo Beltran of Kdzpidc. 

It is stated that the Gntnare^ with Capt. Howgate’s expe- 
dition, landed at Rittenbank in Greenland, Dr. Pavy and Mr. 
Clay, whose intention Is stated to he to make natural litJitory 
collections and explore the northern limits of Greenland. This, 
we believe, is the same M. Pavy (a Frenchman) whose projected 
polar expedition suddenly collapsed in Sau Francisco seven years 
ago. 

The Austrian Monatsschrift fiir dm Orimt for October con- 
tains an article by Prof. Vambery on the commercial importance 
of the U pper Oxus, in which he endeavours to show that there, 
and not on the I.ower Oxus, is trade likely to be developed. 
Dr. Paulitschke gives an interesting sketch of the progress oP 
African exploration during the past seventy years. 


ON MAXIMUM AND MINIMUM ENERGY IN 
VORTEX MOTION^ 

L A FINITE volume of incompressible inviscid fluid beii^ 
given, in motion, filling a fixed, simply continuous, rigid 
boundary, the fact of its being in motion implies molecular rota^ 
tion, or (as it may be called mr brevity) vorticity, Helmholtz’s 
law of conservation of vorticity shows that, whether the boundary 
be kept fixed as given, or be moved or deformed in any way, 
and bi*ougbt back to its given shape and position, there temaina 
in every portion of the fluid which had molecular rotation a 
definite constant of vorticity t and his formula for calculating 
energy for any given distribution of vorticity allows us to see 
that the cnerg^ may be varied by the supposed operation on the 
boundary. 

II. The condition for steady motion of an incompressible in- 
viscid fluid filling a finite fixed portion of space (that is to say 
motion in which the velocity and direction of motion continue 
unchanged at ever^ point of the space within which the fluid is 
placed) is that, with given vorticity, the energy is a thorough 
maximum, or a thorough minimum, or a mlnimax. Ine 
farther conditition of stability is secured by the consideration of 
energy alone for any case of steady motion, for which the energy 
is a thorough maximum or a through minimum ; because when 
the boundary is held fixed the energy is of necessity constant. 
But the mere consideration of energy docs not decide the ques- 
tion of stabilityTor any case of steady motion in which the energy 
is a minimax. 

III. It is clear that, commencing wdth any given motion, the 
energy may be increased indefinitely by properly-designed opera- 
tion on the boundary (understood that the primitive boundary is 
returned to). Hence, with given vorticity, there is no thorough 
maximum of energy in any case. Hiere may alto be 
annulment of the energy by operation on the boundary (with 
return to the primitive boundary), as we see by the following 
illustrations: — 

I. The case of two equal, parallel, and oppositriy rotating 
vortex columns terminated perpendicularly by two fixed parfiU^ 
planes, which, by proper o^ration on the boundary, he (to 

* By Sir William Thomson, Britith Asioolatton, Swamea, Section A, 
Satvsrday, August a8. 
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mixed (like two “whipped*^ together) that, infinitely near j 
to anj^ortion of either, there shall be some of the other. | 

3. Ine case of a single Helmholtz ring, reduced by diminution ^ 
of its aperture to an infinitely long tube coiled within the | 
imolosure. 

3 * The case of a single vortex column, with two ends on the 
boundary, bent till its middle meets the boundary ; and farther 
bent and extended, till it is broken into two ecj^ual and opposite 
vortex columns ; and then farther dealt with till these two are 
whitmed together to mutual annihilation. 

IV. To avoid for the present the extremely difficult general 
question illustrated (or suggested) by the consideration of such 
cases, confine ourselves now to two-dimensional motions in a 
space bounded by two fixed )waUel planes and a closed cylindric 
surface perpendicular to them, subjected to changes of figure 
(hut always truly cylindric and perpendicular to the planes). It 
is obvious that, with the limitation to two-dimensional motion, 
the energy cannot be either infinitely small or infinitely great 
with any given vorticity and given cylindric figure. Hence, 
under the given conditions, there certainly are at least two stable 
steady motions. We shall, however, see further that possibly 
in every case except cases of a narrow, well-defined character, 
and certainly in many cases, there is an infinite number of stable 
steady motions. 

V. In the present case, clearly, though there arc an infinite 
number of unstable steady motions, there are only two stable 
Steady motions — those of absolute maximum and of absolute 
minimum energy. 

VI. In every steady motion, when the boundary is circular, 
the stream lines are concentric circles, and the fluid U distri- 
buted in co-axial cylindric layers of equal vorticity. In the 
stable motion of maximum energy, the vorticity is greatest at 
the axis of the cylinder, and is less and less outwards to the 
circumference. In the stable motion of minimum energy the 
vorticity is smallest at the axis, and greater and greater out- 
wards to the circumference. To cxi ress the conditions symbo- 
lically, let T’ be the velocity of the fluid at distance r from the 
axis (understood that the direction of the motion is perpendicular 
to the direction of r ) ; the vorticity at distance r is— 



If the value of thij expression diminishes from r = 0 to r = <?, 
the motion is stable, and of maximum energy. If it increases 
from r = o to r =1 a the motion is stable and of minimum energy. 
If it increases and diminishes, or diminishes and increases, as r 
increases continuously, the motion is unstable. 

VII. As a simplest subcase, let the vorticity be uniform 
through a given portion of the whole fluid, and zero through 
the remainder. In the stable motion of greatest energy, the 
portion of fluid having vorticity will be in the shape of a 
circular cylinder rotating like a solid round its own axis, 
coinciding with the axis of the inclosure ; and the remainder of 
the fluid will revolve irrotationally around it, so as to fulfil the 
condition of no finite slip at the cylindric interface between 
the rotational and irrotational portions of the fluid. The 
expression for this motion in symbols is ; — 
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column is set into vibration in such a manner that longer and 
shorter waves travel round it with less and greater, angular 
velocity. ‘ These waves cause corresponding vraves of corruga- 
tion to travel round the cylindric bounding sheet, by which 
energy is consumed, and moment of momentum taken out of tlie 
fluid. Ixt this process go on unlit a certain quantity of moment 
of momentum has been stopped from the fluid, and now let the 
canister run round freely in space, and, for simplicity, suppose 
its material to be devoid of inertia. The whole moment of 
momentum is initially — 


It is*now 




and continues constantly of this amount as long os the boundary 
is left free in space. The consumption of energy still goes on, 
and the way in which it goes on is this : the waves of shorter 
length are indefinitely multiplied and exalted till their crests run 
out into fine laminae of liquid, and those of greater length are 
abated. Thus a certain portion of the irrotationally revolving 
water l>ecomes mingled with the central vortex column. The 
process goes on until what maybe called a vortex sponge is 
formed ; a mixture homogeneous on a large scale, but consisting 
of portions of rotational and irrotational fluid, more and more 
finely mixed together as time advances. The mixture is, as 
indicated above, altogether analogous to the mixture of the 
substances of two eggs whipped together in the well-known 
culinary operation, l.,et b' be the radius of the cylindric vortex 
sponge, b being as before the radius of the original vortex 
column — 






M 
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X. Once more, hold the cylindric case from going round in 
space, and continue holding it imlil some more moment of 
momentum is stopped from the fluid. Then leave it to itselt 
again. The vortex sponge will swell by the mingling with it of 
an additional portion of irrotational liquid. Continue this 
process until the sponge occupies the whole inclosure. 

After that continue the process further, and the result will be 
that each time the containing canister is allowed to go round freely 
in space, the fluid will tend to a condition in which a certain 
portion of ihe original vortex core gets filtered into a position next 
to the boundary, and the fluid within it tends to a more and more 
nearly uniform mixture of vortex with irrotational fluid. This 
central vorlex-sponge, on repetition of the process of preventing 
the canister from going round, and again leaving it free to go 
round, becomes more and more nearly irrotational fluid, and the 
outer belt of pure vortex becomes thicker and thicker. The 
final condition towards which the whole tends is a belt consti- 
tuted of the original vortex core now next the boundary ; and 
the fluid which originally revolved irrotationally round it now 
placed at rest within it, being the condition (VIII, above) of 
absolute minimum energy. Begin once more with the condition 
(VII. above) of absolute maximum encigy, and leave the fluid 
to itself, whether with the canister free to go round lometimes, 
or always held fixed, provided only it is ultimately held from 
going round in space ; the ultimate condition is always the 
game, viz., the condition (VIII.) of absolute minimum energy. 

XI, That there may be an infinite number of configurations 


r 

VIII, In the stable motion of minimum energy the rotational 
portion of the fluid is in the shape of a cylindric shell, inclosing 
the irrotational remainder, which in this case is at rest. The 
symbolical expression for this motion is — 

Tmo, when r < >/(«» - and T - i{r - 
when r > V(o* - 

IX. Let now the liquid be jdven in the configuration VII. of 
greatest ener^, and let the c^indrical boundary be a sheet of a 
real elastic solid, such as sheet-metal with the kind of dereliction 
jfrom perfectness of elasticity whi(di real elastic solids present ; 
that w to say, let its shape when at rest he a function of the 
stress applied to it, but let there be a resistance to change of 
shape depending on the velocity of the change. Let the un- 
stressed abape be truly circular, and let it be capable of slight 
deformations from the circular figure in cross section, but let it 
always remain truly cylindrical. J>t now the cylindric boundary 
be amghtly deformed and left to itself, and bdd so as to prevent 
It from belitg carried round by the fluid. The central vortex 



of stable motions, each of them having the energy of a thorough 
minimum as said in IV. above, we see, by considering the case, 
in whicdi the cylindric boundary of the containing ewster con- 
sists of two wide portions communicating by a narrow passa^ 
as shown In the sketch. If such a canister be completely fllled 
with irrotationally moving fluid of uniform vorticity, the stream- 
lines most be something uke those indicated in the sketch. 

» See PncfdiH^ of the Royal Society of Edinburgh for xflSo, or Philo- 
MttimiHt for 1S80 : Vibrations of a Coluomar Vortex ; Wm 
ThomsoB. 
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^ Hencfe if a small j)ro]X)rtiou of the whole fluid is iirotational, 
it is clear that there may be a miuimum energy, and therefore a 
stable configuration of motion with the whole of this in one 
of the wide parts of the canister ; or the whole in the other ; or 
any proportion in one and the rest in tlie other ; or a small 
portion m the elliiitic whirl in the connecting’ canal, and the rest 
divided in any proportion between the two wide parts of the 
canister. 


ON THE SPECTHA OF THE ^ COMPOUNDS 
OF CARBON WITH HYDROGEN AND 
NITROGEN , 


TV/TESSRS. IJVEING AND DEWAR have made a long 
series of observations on this subject, of which the follow- 
ing is a brief abstract ^ by the authors ^ 

The first experiments were made with a Dc Meritens dynamo- 
electric machine, arranged for high tension, giving an alternating 
current capable of producing an arc between carbon poles in air 
of from 8 to to miUlras. in length. The carbon polesmscd had 
been previously purified by prolonged heating in a current of 
chlorine. 

The arc was taken in different gases inside a small glass globe 
about 60 miUims. in diameter, blown in the middle of a tube. 


The two ends of the tube were closed with dry corks, tlirongh 
which were passed (i) thte carbons inserted through two pieces 
of narrow glass tubing j fu) two other glass tubes through which 
currents of the gases experimented with were sent. 

The arc taken in a globe of air gave a tolerably bright con** 
tinuous spectrum, above whidi the green and Vdue hydrocarbon 
bands were seen, also the seven bands in the indigo (wave-lengths 
4,600 to 4,502, Watts) as in the fiamc of cyanogen, and much 
more brightly the six bands in the violet (wave-length^ 4,220 to 
4 >iS 8 , Watts) and five ultra-violet. 

Carbonic <%cid hydrogcit^ 'niiraj^^cnf CklorinCf carbonic oxide, 
nitric oxuU, and amtnottia were then successively substituted for 
air in the gl6be, with the result' lliat in carboftSc ticld, hydrogen, 
chlorine, m 6 . carbonic oxide,, the above-ihehtlohed hands In the 
indigo, violet, and ul(ara-violct‘ died away, while in nitrogen, 
nitric oxide, and ammonia, they were always well seen. 

These diflTcrenf gascS wCre used in order to eliminate to a large 
extent the influence of deCtric conductivity on the character of 
the spectrum ; ahd the greCh and blue hydrocarbon bands wxre 
seen, more dr Jess, in all of them. 

Next observations were made of the specU'a of flames of 
sundry coxuppvinds of carbon. 

In tlie flaific of cyandgjen, prepared frohi well-dried mercury 
cyanide, passed over phosphoric anhydtlde inserted in the same 
tube, and burnt frdm a platinum Jet fused into the end of the 
tube, the hydrocarbon bands were almost entirely absent, as 
PllicUer and Hittorf had found ; oiily the biightcst green band 
was seen, and that faintly. The indigo, violet, and ultra-violet 
bands, on the other hand, were well developed. 

These three set^ of bauds in the Indigo, violet, and ultra-violet 
are in the ^e^uel referred to as the cyanogen bands,'’ though 
it is lX)ssTble that they may be producible by other compounds of 
carbon with nitrogen. 

The flame of hydrocyanic acid burning in air showed very 
much the same as that of cyanogen. 

In the flame of a mixture of purified hydrogen ai\d carbon 
disulphide no hydrocarbon bands at all could be detecteil. 

Nor could they be detected in the flame of a mixture of car- 
bonic oxide and hydrogen burnt in air. 

When a mixture of hydrogen or of carbonic oxide with carbon 
tetrachloride vapour was burnt, hydrocarbon bands made their 
appearance, but were weak. 


On tlie other hand, chloroform, when mixed with hydrogen, 
gave, wlxcn burnt in air, tlie hydrocarbon bands very strongly. 

On a review of the whole series of observations, certain points 
stand out plainly. In the first place, the indigo, violet, and 
ultra-violet bands, characteristic or the flame of c^ogen, arc 
conspicuous in the arc taken in an atmosphere of nitrogen, ahr, 
nitric oxide, or ammonia, and they disappear almost, if not 
quite, when the arc is taken in a nou-nitrogenous atmosphere of 
hydrogen, carbonic oxide, carbonic acid, or chlorine. These 
same ban^ are seen brightly in the flames of cyanogen and 
hydrocyanic acid, hut are not seen in those of hydrocarbons, 
carbonic oxide, or carbon disulphide. The conclusion seems 
irresistible that they belong to i^anogen ; and this conclusion 


* Tor fuller details bcc Proc. R.S., xxx, pp. 15a, 454. 


does not seem to be at all invalidated by the fact that they are ' 
seen weakly, or by flashes, in the arc or spark taken in gases 
supposed free from nitrogen by reason of the extreme dlfficnUy 
of removing the last traces of ah. They are never, in such a 
ciustv the princip^ or prominent part of the .spectrum, and in a 
continuous experiment they arc seen to fade out in propot tion as 
the nitrogen is removed. This conclusion is strengthened by the 
observations that cyanogen (or hydrocyanic acid) is generated in 
the arc in atmo.sphcric air in large quantity. 

In the next place, the green and blue bands, characteristic of 
the hydrocarbon flame, seem to be alvttiys present in the arc, 
whatever the atmosphere. This is what we should expect if 
they be due, as Angstriim and ThaRn suppose, to acetylene ; 
for the carbon electrodes always contain, even when thw have 
been long heated in chlorine, a notable quantity of hydrogen. 
In the flames of carbon compounds they by no means always 
appear ; indeed it is only in those of hydrocarbons or their 
derivatives that they arc well seen. Carbonic oxide and carbon 
disulphide, even when mixed with hydrogen, do not show them ; 
and if seen in the flames of cyanogen, hydrocyanic acid, and 
carbon tetraclUoride mixed with hydrogen, they arc faint, and 
do not form a principal or prominent part of the spcctrmn. 
This is all consistent with the supposition of Angstrom and 
Tbalen. The fact that the bands are not produced even in the 
jxresence of hydrogen, when it is not luesent in the flame in the 
form of a compound with carbon, is very significant ; for wo know 
that acetylene is present, and can easily v>c extracted from the flame 
of any hydrocarbon, and that it is formed as a proximate pro- 
duct of decomposition of hydrocarbon by the electric disqlmigc, 
but we have ma evidence that it is producible as a product of 
direct combination of carbon with hydrogen at the comparatively 
low temperature of the flames described. 

The hydrocarbon bands are best developed in the blowpipe 
flame, that is under conditions whicli appear, at first sight, 
unfavourable to the existence of acetylene in the flame, 
ever, by the use of a Dcville’s tube, acetylene may readily be 
withdrawn from the interior of such a flame, and from that part 
of it which fchow^s the hydrocarbon bands most brightly. 

'rhe question .as to whether these bands are due to carl>on 
itself or to a compound of carbon with hydrogen, has been 
somewhat simplified by the observations of Watts, Salet, and 
others on the spectrum of carbonic oxide. It Can hardly be 
doubted now that that compound has its own spectnim quite 
di‘dinct from the hydrocarbon flame epeclrum. The mere 
presence of the latter sjmetrum feebly developed in the electric 
discharge in compounds of carbon supposed to contain no 
hydrogen, weighs very little again.st the series of oliservatious 
whicli comiect this gj>cctrum directly with hydrocarbons. 

In the next place, it appears conclusively from the experi- 
ments, that the development of violet bands of Cyanogen, or 
the less refrangible hydrocarbon bands, is not a matter of 
temperatm-e only. For the appearance of the hydrogen lines C 
and F, observefl by the authors in the arc taken in hydrogen, 
indicates a temperature fav higher than that of any flame. Yet 
the violet bands are not seen in hydrogen at that temperature, 
while the green bands are well developed. The 'dolet bands 
are, nevertheless, seen equally well at the different temperatures 
of the flame, arc, and spark, provided cyanogen be the compound 
under observation in the flame, and nitrogen and carbon are 
present together at the higher temperatures of the arc and 
spark. 

The accompanying diagram (Fig. \) shows approximately the 
relative position of the bands in that ^rt of the spectrum of the 
flame of cyanogen fed with a jet of oxygen which is more 
refrangible than the Fraunhofer line F, Only those bands 
which are less refrangible thati the solar line L have been before 
described, but photographs show two shaded bands slightly less 
refrangible than the solar line N accompanied by a very broad 
difluse band of less intensity on the more refrangiwe idde of N ; 
also a strong shaded band, which appears to be absolutely 
coincident with the remarkable shaded band in the sojar spec- 
trum, which has been designated by the letter and near 
this, on the less refrangible side, a mudi fainter diffuse band, 
which alsb seems to coincide with a part of the solar spectrum 
sensibly less luminous than the parts on either side of it. This 
spectrum is remarkably persistent at all temperatures of the 
flame. Watts found that it d\d not disappear When the Abjae 
was cooled down os much as possible by mluting the cyoti.o^ 
with carbonic acid ; it retains its characters when the cyattojg^ 
is burnt in nitric oxide. The flame in the hist case must be one 
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«of the liottest )UIQ^ fticmi die l^^ lieat evolved in 

the deomnpositbn of cryinogeii end nitric ottde, nomdlyi 4XfOOO : 
«»d 43^300 unit)t,i»ap«ctlvely. Tbpre is in the ca«c of cyanogen, 
as in the case of so many other substances, a diiference in the 
relative intensitias of rile di^^ parts of the spectrum of the 
itame at different: teinperatures, but no other change of character. 
In the upiier part of the dame where moch or all of the cyanogen 
is enddim or ^TComposed the spectrum is contmuous, but at the 
base of thafUmc where it is issuing ffotn the uosrie>tha i 

bands iute alVirays seen both whan the cyanogen is burning in ^ 
ox^en and whe^it is buniing rin mtrip oxide. : This is, what we j 
should anticipate, provided intermediate, and,;not the hual, ^ 
oompoundl are the active sources of the banded speatruin* 

hACh of the dve sets of bands shown in the diagram is attended 
on its more reftanxible side by a scries of rnythmioal lines 
extaadj^ to a considerable distance, not shown in the diagram, 
but easily seen. in the photographs. 

gas burning in oxygen ^ves no bands above that near G 
within the range of the diagram, Kig. i ; but beyond this 
photographs show a spectrum of a character qnUe didezent from 
that at the less refrangible end, which the authors have traced to 
be due to water and described elsewhere (/Vw. R, S., No. 205). 

The , authors then describe experiments with carbon tetra- 
chloride, conducted with great care and numerous rcj^etltions 
because of the prominence given. Jto an experiment with this 
compound by Mr. l^ckyer in a recent '*Note op tjie Sjpcctnim 
of Carbon,*^ and because thek resists, in every case diiter from 
those which he obtained. 

The form of sparking tube employed was similar to that used 
by Saleb This was attached by thick rubber tubing , to a 
straight glass tulje of whicli .one. hfldC, about 6 in^s d^g, was 
fiUeu wim phosbhorie anhydride, and the other , half wi th small 
fragments of soia-lime to j^event any chlorine from the decom- 
j^ition of the letracliloride by the spark from reaching the 
Sprengel pump. The tetrachloride , used Itad been fractionated 
until it had a constant boiling point of yy*’ C, Sudlcient of it 
was ititroduped into the sparking tube to nil nearly one quarter 
of tlie bulb at the end, and the whole interior of the tube 
thoroughly wetted with it in order to facilitate the removal of 
the laskriaces of air. 

■When the tube containing the ietrachloride had been so far 
exhausted that little but condensible vapours were pumped out, 
the bvib was heated so as to fill the apparatus with vapour of 
tetrachloride, the jiump still going, and tins was renea^d os long 
os any incondcnsible gas was extracted. S paries were then 
passed through Uie tube for a short time, the pump still being kept 
going. After a short time it was unnecessary to ke^j) the pump 
gpinm a$ all the chlorine produced , by decompo^tion of the 
tetaiSoride was absorbed by the soda-lime. On now examimng 
the spectrum, no trace of any of the cyanogen bands could be 
detected, either by the ^ or by photo^phy, however the 
spark might , be varied. The violet lines of cnlorine described 
by Salet were more or loss visible, coming out brightly when a 
condenser was used. Several tubes were treated in this way, 
and many photographs taken, but always with the same result ; 
no trace appeared of ehher the seven blue, the six violet, the five 
ultra *violet^ or of the still more refrangible l>ands of the cyanogen 
flame. It is true that all the photographs showed three lines in 
the ultra-violet, but these do not at all closely resemble the 
cyanogen ban^s, they are not shaded like them. The least 
refrangible of the three is coincident with the middle maximum 
, in the ultra-violet set of . five bands, but the other two do not 
coincide with other of. these maxima. When a condenser is 
used, these three lines come out with much greater intensity, and 
.two other triplets appear on fhe more refirangiMe side^ as well 
asothwlines. 

The ; character of rim violet pari of riieepectrum of the j 

spark in carbon tetrachloride taken without a condenaer,. but not : 
1hejexact.poritlonto s<ailcof wave-lengths of all the lines, is shown 
in Fig. 2, Fig. 3 shows the brightest of the additional lines 
which Qopiie put with the use of a condenser. Photographs of 
sparks taken in hydrochloric mdi showed a precisely similar j 
of nltra-yiolet lines, so that theie is no doubt that the 
thneo lines which rim plibt<^ show near the place of the 
ultra-violet cyanogen bands are due to chlorine. 

; triakln whidh riie arraii^menta were varied having 

rimTO that pure carbon ^ if fiee from nitrogen, does not 
^ve any of the l^mds ascribed to. compounds of carbon with 
.tdtrpg^ the next wag to determine whether the addition of 
woiuld bring them out, and If so what quantity of 


nitrogen would make them visible. For this purpose the biikUng 
of the rubber tube connecting to the pump a sparking tqbe con- 
taining tetrachloride and found to give no cyanogen bands, was 
loosened, and, after letting in very little air, imnsraiately dosed 
again. On now passing the spark the six violet bands at once 
appeared, and the seven blue bonds also were in a short lime 
well seen. * 



After trying some other experiments if a similar kind which 
indicated Uiat a very small uantity of nitrogen was suifioient to 
develop the cyanogen bands in one of tltese tu be«, a minute fig- 
ment or bichromate of ammonia, carefully weighed and wrapped 
in pktkutm foil, whs introduce into the neck of one m the 
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Sparking tubes containing carbon tetrachloride, the tube con- 
noted to the Sprengel pump, and the air remov^ as before. On 
examination of the spark with the spectroscope no trace of any 
(g^anogen band could be detected. A pinch-cock was now put 
on the rubber tube, and the bichromate was heated by a spirit 
lamp to decomposition (whereby it is resolved into nitrc^cn, 
water, and oxide of chromium). On now passing the spark the 
six violet bands were well seen. There was no change in the 
condition of the coil or rheotome, so that the apark was of the 
same character as it had been before when no cyanogen bands 
were visible, and the change in the spectrum coimot be attributed 
to any change in the s|>ark. The weight of the bichromate was 
between *000$ and '0006 grm., and the nitrogen this would 
evolve would fill just about ^ of a cubic centimetre at atmo- 
spheric pressure. The tube held 30 cub. centims., so that vapour 
of carbon tetrachloride when mixed wdth part of its volume 
of nitrogen, gives under the action of the electric spark the 
cyanogen bands distinctly. Other similar experiments confirmed 
this result. 

Similar experiments with carbon bisulphide, benzol, and well- 
purified naphthaline, gave like results when care was taken to 
remove completely. 

As VpitB laid much stress on the occurrence of the'^cyanogen 
bands in the spectrum of the spark taken in carbonic oxide at 
atmospheric pressure (though they do not appear in carbonic 
oxide at reduced pressures), as a proof that these bands were 
due to carbon only, the authorg^m^e a series of careful experi- 
ments with carbonic oxide at atmospheric pressures. 

In the first experiments noth this substance the gas was made 
by the action of sulphuric acid on dried formiate of sodium, and 
it was found that the cyanogen bands disappeared os air was 
expelled from the apparatus, ‘reappearing brightly when air, 
not exceeding of the whole gas in the apparatus, was 
admitted. 

Carbonic oxide was next generated by* heating, in a tube of 
hard glass in an ordinary combustion furnace, a mixture of pure 
and dry potassium oxalate with one quarter of its weight of 
c^uickiime, the mixture having been previously heated for some 
time so as to expel traces of ammonia. The tube wa^s connected 
with a Sprengel pump, and the air exhausted before heating the 
oxalate. The distant end of the tube with the oxalate was then 
heated, and the whole apparatus filled with carbonic oxide ; it 
was then again exhausted with the pump, refilled by heating 
more oxalate, and the cas allowed to stream out tlirough the 
pump for some time. The heat was then lowered, sparks were 
passed, and the spcctinim observed. No trace whatever of the 
cyanogen bands could be detected, hovrever the spark might be 
varied. The pump w^as now set going again, and the pressure 
of the gay reduced to one inch of mercury, while the spectrum 
w^as observed from time to time. Still no trace of the cyanogen 
bands could be detected. More of the oxalate was next heated, 
and the observations remated again and again, always with the 
same result. The conclusion was that carbonic oxide, if quite 
free from nitrogen, does not give, at the atmospheric or any less 
pressure, the cyanogen bands. 

From ]E>r. "WattPs account of his experiments, it appeared 
that he had used carbonic oxide prepared by the action of 
sulphuric acid on ferrocyanide, and it was probable that it 
might liave t>een contaminated with nitrogen, or with nitrogenous 
compounds, from the ferrocyanvde. The authors accordingly 
repeated their experiments with carbonic oxide so prepared, 
and found that the cyanogen bonds were then always distinctly 
^een. 

They have also repeateil Angstrom and ThaMn's experiments 
with the spark between carbon poles in nitrogen and carbonic 
ftcid gas. They observed that in nitrogen the cyanogen bands 
were plainly visible through a great range of variations of the 
cliaracter of the spark ; even the use of a condenser of moderate 
size did not diminish them. Photographs were taken wdth and 
without the use of the condenser, and these showed the violet 
and ultra-violet cyanogen bands, including those near N and P, 
The nitrogen was then swept out by a current of carbonic acid 
gas, and on now passing the spark the cyanogen bands could no 
longer [>c detected, and photographs taken as before showed no 
trace of any of them, 

Other experiments showed the. sensitiveness of the spectro- 
scopic tests for compounds of carbon with nitrogen, and that all 
traces of water can hardly be removed from apparatus and 
reagents which do not admit of being heated red hot/ 

The first point the authors had before them in these investi- 


gations is whether the groups of shaded bands seen in the more 
refrangible part of the spectrum of a cyanogen flame ore due to 
the vapour of carbon uncombined, or, as they conclude, to a 
confound of carbon with nitrogen* 

Now the evidence that carbon uncombined can take the state 
of vapour at the temperature of the electric arc is at present very 
imperfect. Carbon shows at su^ temperatures only incipient 
fusion, if BO much as that, and that carbon uncombined should 
be valorised at the far lower temperature of the flame of 
cyanogen is s® inci*cdible an hypothesis that it ought not to be 
accepted if the phenomena admit of any other probable expla- 
nation. On the other hand it has been shown that cyanogen or 
hydrocyanic acid is generated in large auantity in the electric 
arc taken in nitrogen, and Berthelot has shown that hydrocyanic 
acid is produced by the spark discharge in a mixture of acetylene 
and nitrogen, so that in the coses in which these bands shine out 
with the greatest brilliance, namely, the arc in nitrogen and the 
cyanogen flame, wc know that nitrocarbon compounds arc 
present. Further, the authors have shown that these bands 
fade and disappear in proportion ns nitrogen is removed from 
the arc. Angstrom and I'haltn had previously shewn the same 
thing with regard to the spark discharge between carbon elec- 
trodes ; ami the conclusion to which they have come would 
probably have commanded universal assent if it had not been for 
the fact that these bands had been seen in circumstances where 
nitrogen was supposed to be absent; but where, in reality, the 
difficulty of completely eliminating nitrogen, and the extreme 
sensibility of the siKCtroscopic test, had been inadequately 
apprehended. 

To clear up the question from this point of view, the experi- 
ments last described have been made, and they appear to the 
authors quite conclusive. Were the evidence less conclusive 
than it is, it would still be as rash and as illogical to conclude 
from the appearance of the cyanogen bands in a case where 
nitrogen was presumed, not proved, to be absent, that they were 
not due to a compound of carlion with nitrogen, as it would be 
to deny that the well-known yellow lines were due to sodium, 
because they had been seen in coses where sodium was supjiosed 
to be absent. The argument of the authors is an induction from 
a very long series of observations which lead up to one conclusion, 
and hardly admit of any other explanation. But Mr. Lochyer 
attempts to explain the disappearance of the bands when nitro- 
gen is absent by the statement * * that the tension of the current 
used now brings one set of flulings into prominence, and now 
another.*’ This is no new observation. It is w'cll known that 
variations in the dischaige produce variations in the relative in- 
tensities of different parts of a spectrum. Certain lines of mag- 
nesium, cadmium, zinc, and other metals, very brilliant in the 
spai’k, are not seen, or are barely seen, at all Jin the arc. His 
remark might be api>licd to the Sfiectra of compounds as well as 
to those of elements. Variation in the discharge accounts very 
well for some of the variations of intensity in the bands if they 
be due to a compound of carbon with nitrogen ; it will not, how- 
ever, account for the fact that the bands, or those of them whi(di 
have the greatest emissive power, and are best developed by the 
particular current used, come out on the]^^ addition of a minute 
quantity of nitrogen, when there is every reason to think that no 
variation of the current occurs. 

Much the ^ame may be said with regard to the changes of the 
Kpcetrum produced by chants of temperature. We cannot infer 
from any of these changes that the spectrum is not due to a com- 
pound. 'Ihe bands in question arc singularly persistent through 
a great range of temperatures, from the temperature of a cyano- 
gen flame coaled by admixture with carbonic acid gas, as related 
by Watts {Phil. Mag.^ 1869, p. a^S), to that of the spark of an 
induction coil with condenser* 

But again, Mr. Lockyer attempts to get over the difficulties of 
his case by the supposition that “the sets of carbon flutlnga 
represent different molecular groupings of carbon, in addition to 
that or those which give us the line spectrum.*' 

Now, until independent evidence that carbon can exist at all 
in the state of vapour uncombined at the temperature of a 
cyanogen flame can be adduced, and further independent 
evidence of the existence of different groupings in such vapour, 
the hypothesis here enunciated is a gratuitous one, so long as 
any other hypothesis for which independent evidence can be 
adduced, as is true of the existence of nitrocarbon compoanda In 
the flame, arc, and spark, will sufficiently explain the facta. 

The authors have not expressed any opinion whether or no the 
cyanogen bonds are visible in the solar spectrum. The observA- 
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tion above recor4e<l that there is in the spectrum of cjranogen a 
strong shaded band coincident with the very characteristic dark 
shaded band P, strengthens materially the evidence in favour of 
the existence of these bands in the solar spectrum ; the more so 
as the series of lines at P has far more of the distinctive character 
of the cyanogen spectrum than any other series in the ultra- 
violet part of the solar spectrum. 

However that may be* they contend against the hypothesis 
that if present the bands can be due to any vaj^our of carbon 
uncombined in the upper cooler region of the chromosphere. 
One object of their investigations has been to determine the 
permanence of compounds of non-metalUc elements and the s^ensi' 
tiveness of the spectroscopic test in regard to them. It appeared 
probable that if such compounds existed in the solar atnmsphere 
their presence would be most distinctly revealed in the more 
refiungiblc part of the spectrum, and it seems su/ficiejtly clear 
that the presence of nitrogen in the solar atmosphere may be 
recognised through cyanogen when free nitrogen might escape 
detection. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxi'ORT>. — The Millard Scholarship in Natural Science lately 
foundetl at Trinity College has been awarded for the first time. 
The successful candidate is Mr, R. Bodey, from the Mining 
School, Bristol, and from the Royal School of Mines, 

At Exeter College the Natural Science Scholarship has been 
awarde<l to Mr. B. Spencer, from King's College, London. 

According to the report of the Delegates for unattached 
students, the number of students not attached to any college or 
hall has increased by twenty during the past year. Seventy 
unattached stadents have become members of colleges or halls 
during the year. 
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fied ; the mitdmum number of readers is now twenty. The sub' 
jects are to be within the control of the University ; the readers 
are to be appointed as soon os funds can be provided conveniently 
from the common University Fund or from other sources. 
Readerships may be suppressed or created, according to the 
needs of study. The stipend is to be 400/. The readers are to 
be appointed by grace or the Senate on the recommendation of 
the General Board of Studies now to be created ; but in each 
case the special Board of Studies with which the readership is 
connected must concur iu the appointment, or it will lapse to the 
Council of the Senate. 

University Lecturers (the next grade of teachers) may be 
college lecturers who throw open their lectures to theUniversity, 
or they may be other persons approved by the Boards of 
Studies, 

The payment to these lecturers from the University must be 
not less than jo/. The University may also appoint lecturers on 
subjects not immediately connected with any spedat Board of 
Studies, for shorter or longer terms. The separation of the 
Board of Studies in Physics and Chemistry from that of Biology 
and Geology is maintained. The constitution of the General 
Board of Studies is carefully and completely defirwd; but 
it Is to do such work as the Senate commits to it, and||jfc future 
a general University budget is to be prepared and sub^Mted to 
the Senate, 

The Cambridge Museums and lecture Rooms Syndicate find 
the increase of annual grant from the University from 1,500/. to 
2,000/. a year inadequate, owing ^spedally to new outlay on new 
de]>artment5. They now have a balance of 821/. against them ; 
and they ask for an additional 1,000/. per annum at once, feeling 
quite unable otherwise to maintain the museums in moderate 
efficiency with strict economy. 


SCIENTIFIC SERIALS 


Cambridge, — The University of Cambridge Commissioners 
have apparently proposed their final arrangements as regards the 
Univm*j5ity. There are many modifications from the original 
scheme in the direction of giving more freedom to the University, 
and on the whole in favour of scientific objects, A general 
financial board is to manage all University property and expendi- 
ture, and to control csjjeciaUy the college contributions. The 
rating of the colleges for Universl^ purposes is modified in the 
direction of increased fairness. The common University Fund 
derived from the colleges is to provide for all classes of Uni* 
versity teachers, for the salaries of demonstrators, superin- 
tendents, and curators, for the erection, maintenance, and 
furniture of museums, laboratories, libraries, lecture-rooms ; and 
iu addition grants of money may be made from it for si>ecial 
work in the ,way of research, and for investigations in any 
branch of learning or science connected with the studies of the 
University. The amount of payments for buildings, and their 
maintenance, furniture, and apparatus, is not to exceed one-third 
of the income of the fund in any one year, 

Practically speaking, tliere may be available in each year to the 
end of 1884, 2,000/, a year for these latter purposes and 4,000/. 
for investigators and teachers, and the college payments will rise 
definitely to 30, 000/., of which 10,000/. may be used for the pur- 
poses of buildings, and 20,000/. for teachers of all kinds. 

It is no longer sought to force particular professors on 
particular colleges ; the college may, if it prefers, pay the income 
of a Brofcssorial Fellowship to the common fund. There are to 
be twenty-nine Professorial P'ellowsliips, not assignable to par- 
ticular professors, but distributed among the colleges. 

The stipends of the Professors, payable by the University, are 
to have 200/, deducted from them if the Professor holds a 
Professorial Fellowship or a Headship, The [stipends of Pro- 
fessors as now proposed are not so unequal as in the first 
proposed statutes. The myments (subject to the above-men- 
tioned deduction) to the Regius Professor of Physic would be 
700/,, Professor of Chemistry and the Cavendish Professor of 
Physics 850/; each, Physiology Boo/.. Pathology Boo/., Botany, 
Zoology, and Woodwardian of Geology yooT each, Anatomy 
600/. The new Professorships are to be for (I) Physiology, 
(e) Pathology, <3) Mental PhUoiophy and Logic. The first two 
profisssors ore not to undertake the private praotioe of mediome 
and sitmery. AVhen these shall have b^n established, the 
Univertt^ may establish any other professmships it pleases, or 
has funds for. 

Tie proposals for readerships ate also to be remarkably modi- 


Jdumal of the Franklin InsUtute^ September.-— Experiments 
on the compresrion of air by the direct action of water, by J. V, 
Frirell.— Experiments on the strength of yellow pine, by R, H. 
Thurston. — llie absolute economy of electric lighting, by R. 
Briggs.— Note on the artificial production of diamonds by the 
processes of Desprets, by E. J. flouston. 

October. — Motion of viscous fluids, by T. Craig. — The steam 
yacht Anthradte and the Perkins system of high pressure steam, 
by G, Deane. — Coal gas engineering, by K. Briggs. — Holman's 
new illustration of cell-formation, by J. M. Child.— Joseph 
Henry, by A. M. Mayer. 

American Naturalist^ October. — S. A. Forbes, the food of 
the darters.— J. C, Russell, on the former extent of the triassic 
formation of the Atlantic slates. — C. C. Abbott, notes on stone 
implements found in New Jersey. — S. Lockwood, some note- 
worthj birds.— W. K. Higley, on the microscopical crystals 
contained in plants, — The editor's table. — Biology at the Ameri- 
can Association at Boston. — Recent literature. — General notes. 
— Scientific news. 

RoaU Istitulo Lombardo di Sciernt e Ldtm, Rendiconiit 
vol. xiii, fuse, xvi., July 29. — On a particular uuivocal corre- 
spondence between elements of space with three dimemions, by 
F, Aschicri, — Case of unproductivity of corn, by G. Cantoni. — 
On the thermal and luminous phenomena manifested by the 
Leyden jar at the moment of its discharge, by E. Villari.— 
Transformation of aspartic acid into fumaric acid, by G. Komer 
and A. Menoxzi.— First case of repeated peritoneal transfusion, 
with new and happy success, in an oJigocxtemic insane person, 
by C. Golgi and A. Raggi. — On the infirmity of Torquato Tasso, 
by A. Corradi. — Meteorological summary of the year 1879, from 
meteorological observations at the Brera Observatory, by P, 
Fririani. 

Rivhta Sd^iifiro Industrials, September 15,— Further experi- 
ments with a Crookes* tube, by A. Righi.— Histology or the 
skin of Teleostean fisheis, by A. BatelU. 


SOCIETIES AND ACADEMIES 

Londom 

Bntomolugtcal Society, October 6.— H, T. Stainton, 
F.R.S., vice-president, in the chair.—Sir Arthur Scott of 
Birmingham and Mr. F. B. Robinson were elected as ordinary 
Members,— Mr. McLachlan stated that last year he hadexhUrited 





optmon tn«t the ^^ias xuit w itu# 
itl iiMts pro1>al>)^ cudM^ Hiitf yatt W^a 
r«celvAd ,ft*om the sAfiQ^ sotne maII hirvAtt 

tn^ been ioimd in the conen, *and thbiM oonsideied m 
only the true enemy of tlio lioiie/. but were nbo Uite food 

Sydney Saunders eatdbited a sericft of nptereue 
lexoalea of the new spi^iee of SetercdHmOy adverted to. at the 
Previous meetingr* ana read remarks thereon; -^Messrs* ''iCifii^r 
Fitchj Ral^ and the Rev. E. N. Gilbert exhibited sevedd 
variddex of lepidoptera taken in thisooimtry and on' thie Cnntineat, 
some of which/ from the structure of the anteniue, were ooiud^ 
dered **hermap^dite*^ fp^m,••*"Mr. Hildebrand Ramsden 
conununipated a note on Pyrophorus causticm^ a Cuban fire-dy.-^ 
Mn' Swinton read two papers entitled Some Eorperiments on the 
Viudability of j^pidoptera undertaken daring the year rSdo^ anti 
ei^tdted specimens and dgures in Uluftration4^Mr4 Butler com* 
mtlnicated a paper entitled Observations on the Lepldopterons 
Genas Tkrias^ with descriptions of hitherto tm'mamed forms from 
Japan. — Mr» Waterhouse communicated a^paper on the Bupres* 
tiub fa^MAdagascar.*^Messrs. Kirby, ^Distant, and McLachlan 
flil of >the Society toj a metht^ of publishing 

descriimens of new species pursued by M, .Andr^ in recent parts 
of bis work on European liymcnoptcra. These were not only 
inserted on the (cvtr of his qitarterly parts, but even at the end 
of sheets of advertisements laid loosely between the pages of a 


studies, of 'tie, snltt^A^;)Mki.Ob8emtor% . 
WlKf entered-'Otn a .pec^id' :ol activilyr . 

prohsbmnces* 
pirojtttberanees {iMn height, nndyhas seen 
aemd ttuenem 3.V ai 4 one about Borne of them 

may Xies# .madl ihe limits of the corona. He indicates his 
new method of ascertainimt the disaotion of the solar equator,^ 
id(gebe^ contains, as particular 

tpeoim* Use^edciiliu of hnsgism quaternions, 

% algebraw equattons# by M; West.— Vi* 

forms of circular pdUcl^ saposaoohnnO liquid (second 
note) by M. l)%oiiame. This refers to th« *Tlatiye position of 
the nqdals of each system. <>ne hade xdendqal kwabdr 
^ms of any ctrcular liquid aurfaceS|> aud for those of soapy 
pelUcles ; only the width of the xonea is about six times smalls 
in the case of the former<*-rOn the ^psesenoe of cerium in the 
Coal*R>rmati6n of the valley of Saiidi^tssmi^ % M. Mayen9on. 
-^On a very perfect reptile found in the ^ftdan formation, by 
H. Gaudry. M. Roche found it at Igprnay, and has presented 
it to the Paris Museum. M. Gaudry proposes to call it .Syr?v^>- 
t^mhtam. Its vertebraj are in striking contrast with those 
of other reptBcs in the same bed ; the centrums are in one piece, 
which adheres to the neural arc. Another mark of supenority 
is that its humerus has, in the distal part, a neuro- arterial canal. 
The SiitgpiVfcA/s was a pretty large carnivore. It has affinities 


of sheets of advertisements laid loosely between the pages of a 
part. It was regretted that no^othcr course than that of protest 
and disap(>robauon could be applied m the interest of science to 
such a practice. 


Academy of Scienoea, October i8,— M. Wurtx in the chair. 
— M. Faye presented the Conmissance des Temps for i88a (204th 
volume), and Indicated several improvemenfs, viz., tables giving, 
for all points of the globe where the next Venus transit will be 
yii^lc, the instants of all pliases of .the transit, a tank 
determining the direction of the meridian from the Foie star, 
the pjoritions of 300 important stars eveiy ten days, and of. ten 
polar Utafs dai)y^ and empiric corrections of ejffiemeridcs of the 
moon,*^Longitud« of the coast of Brazil, % Mouchex. A 
ioie«iri% mission froRn the United States under Messrs^ Green 
and Paris has, with tlie aid of , the TVansatlantic cable from 
Empe» dxed file position of the six points, Para, Fcrnaxnbucb, 
Bahhb lUo de Japmroi Hohtevideo, and Buenos Ayres j and the 
resqhs'show that die authoria figures for the same places, obtained 
k tolio^g yeara, by astronomical and chronometric 

tnethodsi rfero Uearly exact, ^the greatest error being 3 'jqs. (The 
CpnndissaHce des Temps had adopted different numbers, which 
arcflhofVn to be in error ay '45.) The author's errors being all 
of the same rign, a nu 3 ?^e shifting of the Brocil coast about % sec. 
westwards (nearly ikm.) would make the longitudes exact to a 
few t^ths of a keednd. He compares the chronometric and astro* 
nottiicat methods, showing that chronometers, in absence of the 
telegr^p^, offer the surest and most simple means of determining 
longi wti The infiaenOe of temperature he corrected by means ot 
a simple itoeffi 4 cht.*^On the saccharine matters contained in die 
fruit of the eoffeedree, by M« Botigsingault. He analysed some 
berries (frdm i$fax^) that h^ been put In alcohol immediately 
after ptuckii^ also the akohoU The berry is poor in saccharine 
pulp compart Vrith other stone fruit from which 

clc^pl is got (it has 6g per cent, as against 90 for cherries and 
95 fOr pfttneS)v The distillation of the beivies of coffee would 
hardly be luoratlya praotiesfcle (as Humboldt inmgined);**^ 
Order of appeatatvee ef^tbe fiest Vessels in' thh infioreicence of 
Mdsim rvrw?, by bit TrecttI,i-“Oa the resiltaUee of animals of j 
bovine spsciUs to sf^euic fevet^ and on tbe preservation of Battse 
animals by preveUtke inoculations, by M. Chauveau. He mOn* 
tioas that, eontrarity to whatvi^ observed in France, it is - in 
animals of boviim specjki W 

frequently met with m Algeria# He h iimpklng what Uiiit 
favours the effisets of spontaneous infection in the bovine sprues, 
so resistant to provoked inf ectipn, -and hopes soon to^beabk to 
furnish the exjdmuitlon. The preyendve effiscit of inoculation 
he has moved In efeht subjects of bUviUe sgeKSkw (fbuf of which 
were Algmian),— On the photophone of Prof. Bidl and Mr. 
Sumner Talnter, by M. Breguet A dravring is giveU of Bte 
arrangement found ^oal effeptlvic.. At MrJH&guert p^ 
phaaomena have boea /t^bkwd ^th ithe^eotricUt 
tance of 15m. The arthmlatipUi though »fft pecie 4 » wus detoun^ 


t the end with the Ganocephali and I.abyrinthodonts, and perhap still 

f s of a more with tome of the animals lU Mr. Copers group of Pelyco- 
protest saurian*, in North America. the existence of a Teotile of 


saurian*, in North America. the existence of a reptile of 
ophidian type in the r^r/e^iierttrMa of the.Charente*, by 
M. Sauva^; ' 

Bxuun 

Geographical Society, October 9.— Presid^t Or. Nachtigah 
who congratulated Or. f^astian on his return from his two years^ 
explorattoh,— A'letter from Or. Buchner was rend, dated Sep# 
tember 27 of last year Slfm Kimbundo, Since then, it has bemi 
learned, he''ba& not on)ymehed tito rerid of Muata Jonvo, 
but has carried his expkWatiou much farther. It is probable 
that he heai gone northwards,— News was received from Or. 
Lena, wbldh we refer to in our Geographical Notes. By theWt 
news Herr Flegei had reached the coi^ueace of the Niger apd 
Bjnud, and Ms was 44 ;^ wdl— The Gernian expedi*> 

tioii to East Africa wwi^auwoidm^ the last news, at Muhatta, 
wito Capt* Rtoaekeris Belgkn cwpediUpn,^ the way to Tabora- 


North Germany during the ^cial p^ioA 
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